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COOpHHUK COICP)KUT TE3WCHI JIOKIAJOB, NPEACTaBICHHBIX B paMkax X Cwe3nma oOmectBa (u3nonoros
pacrernii Poccum. Haywynas mporpamMma che3la OTPaXaeT COBPEMEHHBIH  YpOBEHb  COCTOSHUS
OKCIIEPUMEHTAJIbHOW OWOJOTMU pPACTCHUH, OPHEHTHUPYET Y4YeHbIX Ha Oyayliue TEHACHUUH pPa3BUTHS
(yHAaMEeHTANBbHOM HAYKU M Ha PElICHHE CTOSALIMX IMepeJl YelOBEYeCTBOM INIOOAIbHBIX MPOOJIEeM, CBA3aHHBIX C
U3MEHEeHHEeM KiuMarta. B pamkax cbesfa mpeacTaBiieHbl 18 MmiueHapHbIX TOKJIAA0B, 116 CEeKIIMOHHBIX JTOKIAJ0B,
64 ¢mour-npesentanny, 148 cTeHIOBBIX COOOIIEHHH M MPOBEIEHA LIKOJIA MOJIOJBIX y4YeHbIX «[ eHeTHyeckoe
penaktupoBanue pacteHuit CRISPR/Cas». Matepuanibsl che3a MOCBSAIICHB PACCMOTPEHHIO II€JIOTO  psiza
aKTyaJIbHbIX HAayYHBIX HalpaBlICHUH 3KCICPUMEHTAILHONW OMOJIOTMM PAacCTEHWH: POCT M pa3BUTHE PacTCHHUH;
CHTHAJbHBIE CHUCTEMBI: OT KJIETKH K IIEJIOMY PAacTEHHIO; yCTOWYMBOCTh PAaCTCHHH K aOMOTHYECKHM (aKTopam
Cpenbl; BOJHBIH 00MEH M MHHEPAIbHOE NMHUTAHUE; NTATOTCHE3 U MMMYHHTET pacTeHUH; (HOTOCHHTE3, JbIXaHHE H
MPOIYKIMOHHBIA TIPOIECC; B3aMMOAEHCTBHE MEXAYy OpraHM3MaMH B arpo- M OwoneHo3ax; OmopasHoobOpasue;
(hU3MONIOTHS TPAHCTCHHBIX PAaCTEHWH M PAacTEHWH C OTPEAAaKTHPOBAHHBIM T'€HOMOM; MOJIEKYJISPHBIE OCHOBBI
(PM3HOJIOTHH ¥ CENIEKINHU PACTEHUH; OMOTEXHOIOTHsS PACTEHUH; (U3HOJIOTMIECKHEe OCHOBBI MHTCHCHU(HKALIIH
PacTeHUEBO/ICTBA U OXPaHbl OKpYKarollel cpesibl U peHOMHKA PaCTEHUI.

Besi oTBETCTBEHHOCTH 3a JOCTOBEPHOCTH NPEAOCTABICHHBIX B COOpHHKE MaTepHalloB HECYT
aBTOPHI COOTBETCTBYIOIIMX TE3UCOB. Te3uchl MyONMKYIOTCS 0€3 KOPPEeKTypbl C COXpaHEHHEM
aBTOPCKOH opdorpaduu ¥ MyHKTyalHu.

© Odopmnenue: Yb YOUIL PAH, 2023
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barupos Byrap AnueBuuy, un.-kopp. PAH — Jlupektop enapramenta KOOpAUHAIIMHU JESTECILHOCTH
OpraHm3anuii B cepe CeNbCKOXO3SMCTBEHHBIX HayK MUHHCTEpPCTBA HAayKH U BBICIIETO
obpazoBanus PD.

Jloce  Jmutpumii  AnHatomeeBwd, wi-kopp. PAH  (Muctutyr — Qum3monorum — pacTeHUi
uM. KA. TumupsizeBa PAH, MockBa) — Ilpesument OOmiecTBa (GU3UOJIOTOB paCTEHHIA
Poccun

®a3zpaxmanoB Unbsmat UnbmycoBud, 3amectutens [Ipembep-munuctpa IlpaBurenscta PecryOmmku
Bamkoproctan — MUHHCTpP CEIbCKOTo x03siicTBa (Y da)

MapremHerko Bacwmmit bopucosuy, n1.6.H. (Yda) — Pykoogurens ¥Ydumckoro denepaapbHOTO
uccienoparenbckoro meHTpa PAH

Becenos Imutpuit CranucnaBosud, n.0.H. (Yda) — dupextop Ydumckoro MucTHTyTa OHONOTHH
YOUIL] PAH

[IporpaMMHBIIl KOMHATET
Ilpedcedamenv npoecpammnozo Komumema

Jlock Imutpuii AnatonseBud, wi.-kopp. PAH (UactutyT dhmsznonorun pacrenuit um. K.A.
TumupszeBa PAH, Mockga)

3amecmumenu npedcedamens

Kyzuenos Bnagnmup BacunbeBny, wi.-kopp. PAH (MaCTHTYT DU3nonoruu pacteHuit
nM. K.A. Tumupszesa PAH, Mocksa)

I'onnenkoBa-IlaBnoBa Upuna BacunbeBna (MaCcTUTYT rznonorun pactennii M. K. A. Tumupsizera
PAH, Mockga)

Kynosiposa I'tozens Pagomecosna (Y pumckuit uactutyT 6nonoruun Y OUILL PAH, Y da)

Ynenvl npocpamMmno2o Komumema
PamazanoB Kamuie Hypymraesuu - nmpesunenT Akagemuu Hayk Pecriyomnmku bamkoprocran

Bbypenunna Mpuna BanepneBna - nupektop AHO «Ynpasinstomas KOMIaHus HAy4HO-
oOpazoBareibpHOro 1eHTpa Pecybnuku bamkoprocrany»

Ca¢un Xannn MacryToBud - akaJjeMHUK-cekpeTapb Akagemun Hayk Pecriy6onukun bamkoproctan

Annaxsepaues Cyneiiman Udxan-ornsl, wi.-kopp. PAH (Mactutyt dhusnonorun pactenuit
M. K.A. Tumupszesa PAH, Mockga)

Adonnukos Imutpuii Apkansesud (Muctutyt nuronorun u reaetikn CO PAH, HoBocubupck)
Baiimuer Anekceit Xanudosud (Muctutyt Onoxumun u renetuku YOULL PAH, Ya)

bemnmoB Aunpeit Anekceeud (Beepoccuiickuii HaydHO-HCCIEA0BATEIbCKII HHCTUTYT
CeNTbCKOXO03IUCTBEHHOW MUKpoOHonoruu, [TynkuH)

Bynrakos Bukrop [laBnoBuy, un.-kopp. PAH (buonoro-nousennsiit unctutyt ABO PAH,
BranuBocTox)

Baranos Esrenwuii Anekcanaposud, akageMuk PAH (Cubupckuii defepanbHbIil yHUBEPCUTET,
Kpacnosipck)
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Baxwurosa lOnus Beneposna wi.-kopp. PAH (MucTuTyT Onoxumun u renetukn Y OUL] PAH, Ya)

Bnacos Banentin Buxrtoposud, akagemuk PAH (MucTHTYT XMMITdeckoit Onomoruu u
¢dbyanamenTansHoi Meaunuasl CO PAH, HoBocuOunpck)

Bopeneer Bnagumup AnatonseBud (Hmwkeropoackuii yausepcuret uM. H.U. Jlob6adyeBckoro,
H. Hosropon)

Boitnukos Bukrop Kupmmnosua (Cubupckuii ”HCTHTYT (PU3HONIOTHH W OMOXUMUHU pPaCTeHHUN
CO PAH, HpkyTck)

Boiinexosckas Onbra Bnagumuposna (borannyeckuii uactutyt umenu B.JI. Komaposa PAH,
C.-ITetepOypr)

Boponwun [lasen FOpseuu (MuacTUTYT dusnonoruu pacternii uMm. K.A. Tumupsizesa PAH, Mocksa)

I'appunenko Tarbsna Aunpeena (OUIL] Beepoccuiickuii HHCTUTYT T€HETHUSCKUX PECYPCOB
pactennii um. H.W. BaBunosa, C.-IletepOypr)

INamumssinoBa Hamnst @ayarosHa (Y dumckuit Mactutyt 6uonornn Y UL PAH, Yda)

I'orones Opwuit Bukroposuy (Kazanckuit nacTUTYT OMoXxumMun u 6uoduzuku GUL] KazHI[ PAH,
Kazanp)

I'onosarnkas Upunra ®@eoktuctoBHa (ToMcKuil rocynapcTBeHHBIN yHUBEpCUTET, TOMCK)

I'opmikosa Tatesina Anaronsesna (Kasanckuit ucTHTYT Onoxumun u onopusnkn GULL KasHI]
PAH, Ka3zans)

I'onmoBko Tamapa Kouncraatunosra (MactutyT 6nonoruu Komu HI[ YpO PAH, CeikThIBKap)

I'peuxnn Anexcannp Huxonaeswd, akanemuk PAH (Kazauckuit HHCTUTYT OMOXUMUU 1 OMO(DH3HKU
®UI] KasHI[ PAH, Kazaub)

Heitnexo Enena Bukroposna (ToMckuii rocyaapcTBeHHBIN YHUBEpCUTET, ToMcK; HCTUTYT
nurtonorun u reaetuku CO PAH, HoBocubupck)

Hemuenko Kupumn Hukonaesud (borannyeckuit uncturyt umenu B.JI. Komaposa PAH,
C.-IletepOypr)

Edumosa Mapuna BacuibeBHa (ToMckuil rocy1apCcTBEHHBIN YHHUBEPCUTET, TOMCK)

Kypasnes IOpuit Hukonaesuy, akagemuk PAH (bruonoro-nmousennsiii uactutyt IBO PAH,
BnanuBocTox)

Kazamna Hatanest MctucinasoBHa (MuaCcTHTYT Ononorun Kapensckoro Hayanoro nentpa PAH,
[lerpozaBojck)

Komuanos Hukonait Anekcannposud, akajemuk PAH (HoBocuGupckuii rocyaapcTBeHHbIH
yHuBepcuteT, HoBocnOmpcek)

Koncrantunos HOpuii Muxaiinosud (CuOHpcKuii HHCTUTYT (PU3HOIOTUN U OMOXUMHUHU PACTEHUH
CO PAH, HpkyTck)

Kopmrynosa Taresina FOpeeBHa (Y umckuii MacTutyT 6nonornn YOULL PAH, Yda)

Koueros Anekceit Bnanumuposny, akagemux PAH (MuctutyTt nutonorun u renerukun CO PAH,
HoBocubupck)

Kpecnasckuit Bnamumup Jannnosud (MHCTHTYT QyHIaMeHTaNbHBIX pobiieM 6uonornu PAH,
[Tymmno)

Kysnenos Buxrop BacunseBuu (MacTUTYT Qrznonorun pacrennit uMm. K.A. Tumupsizesa PAH,
Mocksa)

Kynyes Bynar Pazsimosuu (MucTUTYT Onoxumun u renetuku Y OUL] PAH, Va)

Jlactoukuna Okcana BiragumuposHa (Macturyt 6uoxumun u renetuku Y OUL PAH, Ya)
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MaxkcumoB Urops Bnagumuposuu (MuactutyT 6noxumun u reaetuxu Y OUL PAH, Yda)

MaxkcnmoB Tpodum Xpucrodoporuy (MuCTHTYT OHomorndeckux mpobiem kpruoauTozonsl CO PAH,
SAxyTCK)

Mengenes Cepreit CeménoBuu (Cankt-IlerepOyprekuii rocy1apCTBEHHBI YHUBEPCHUTET,
C.-Ilerepbypr)

MenentbeB Anekcanap Usanoswd (Y pumckmiit Uucturyt 6monorun Y ®ULL PAH, Vda)

MunubaeBa ®@apuna Bunesna (Kazanckuit unctutyt Onoxumun u 6nopusuxu GUIL KasHL[ PAH,
Kazans)

MomkoB Urops Esrenpesny (UuacTuTyT Qusnonorun pacrennit uMm. K.A. TumupsizeBa PAH, Mockga)
Hocor Anexcannp MuxaiinoBnd (MOCKOBCKHI TOCYyIapCTBEHHBIH YHUBEPCUTET, MOCKBa)

PaxmankynoBa 3ynspupa @aysuesna (MuctutyT ¢pusnonorun pactennit um. K.A. Tumupsizea PAH,
Mocksa)

PomanoB ['eopruit Anexcanaposud (MaCTUTYT Qusnonorun pacrennii um. K.A. TumupsizeBa PAH,
Mocksa)

Py6un Annpeii bopucosud, wi.-kopp. PAH (MockoBckHii TocyaapcTBEHHBIH YHUBEpCUTET, MOCKBa)
Cauenko TatesiHa BuktopoBra (MHCTUTYT hyHIAMEHTaIBHBIX pobieM 6uonorun PAH, [TymuHo)
Canuna Enena Apremosna, (MacTuTyT nmtonoruu u renetukn CO PAH, HoBocubupck)

Cwmupaos Bacwmit @ununmosuy (Hukeropoackuii yausepcuret uM. H.W. JlobaueBckoro,
H. Hosropon)

Cepérun Unbs Brnagumuposud (MuacTuTyT rsnonorun pacrenuit um. K.A. TumupszeBa PAH,
Mocksa)

TapakanoB MBan ['epmanoBuy (Poccuiickuii rocynapcTBeHHBIH arpapHblil yauBepcuteT — MCXA
M. K.A. TumupsizeBa, Mockga)

TapueBckuit Irops AHaronbeBud, akagemMuk PAH (Kazanckuil HHCTUTYT OHOXUMHU ¥ OMODU3UKH
OUI] KazHI] PAH, Kazann)

Tumodeesa Onbra ApnonbaosHa (Kazanckuii (IlpuBomkckuit) ¢peaepaibHblil yHUBepcuTeT, Kasanp)

TuroB Anekcanap @emoporud, un.-kopp. PAH (Muctutyt 6nonorun Kapenbckoro HayqyHOro IIeHTpa
PAH, Ilerpo3aBojck)

TuxonoBuu Urops AnaronbeBud, akagemuk PAH (Bcepoccuiickuit HaydHO-HCCIIeIOBATETHCKUH
HWHCTUTYT CEIbCKOXO035iicTBeHHOI Mukpoouonorun, Cankr-lIlerepOyprekuiit denepaibHblid
yuusepcuter, C.-IlerepOypr)

Tpodumosa Mapuna Cepreena (MuactutyT Qusnonorun pacrenuit uMm. K.A. Tumupsizesa PAH,
Mocksa)

Typxosckast Onbra BuktopoBHa (MHCTHUTYT OHOXUMEHK U (QU3HOTIOTH PaCTEHUH 1 MUKPOOPTaHH3MOB
PAH, CaparoB)

®DapxyranaoB Pamur ['abaynxaesuy (Y GUMCKUN YHUBEPCUTET HAYKHU U TEXHOJOTHH, Y (ha)
Xnécrkuna Enena KoncrantunosHa (MuacTHTYT niutonoruu u reHernku CO PAH, HoBocubupck)
XycnytauHoBa Jnb3a Kamunesna (MactuTyT 6noxumun u renernku Y OULL PAH, Yda)

LpiranoB Buxrop EBrensesud (Bceepoccuiickuii Hay4HO-HCCIE10BATENbCKANA HHCTUTYT
CeNIbCKOXO03IUCTBEeHHON MUKpoOuoioruu, C.-IlerepOypr)

Yerepukor Cepreii [TaBnouu (Y pumckuii Mucturyt omonorun YOUL] PAH, Ya)
akup3sinoB AnBap Xaduzosuu (bamkupckuit HUU cenbekoro xoszsiicta YOULL PAH, Ya)
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uranos 3unyp Xaitnaposud (FOxxHO-Ypansckuii 6otannveckuit cag-uHctuTyT Y OUL PAH, Vda)

[Humosa Mapus ®enoposra (Cankr-llerepbyprckuii rocyapCcTBEHHBIN YHUBEPCHUTET,
C.-Iletrepbypr)

ymusiii Bnagumup Koncrantunosuy, akanemuk PAH (MacTuTyT nmtonorun u renetukn CO PAH,
HoBocubupck)

HUcnonHuTenpHBII KOMUTET
IIpencenarens

Bepmmanna 3uns Pudosna (MacTHTYT Onoxmmum u renetukn YOUL[ PAH, Yda) - cexperaps
Y dumckoro otnencauss ODP

YneHs!

Antunmaa Onera BanepeeBna (MucTuTyT (usmonorunn pactennii um. K.A. TummpszeBa PAH,
MockBa) — yueHnslii cekpetapp ODP;

LIBeTkoB BstuecnaB Onerosud (Y GuMCKHid yHUBEPCUTET HAyKH U TEXHOJIOTHH, Y da)
Muxaiinosa Enena Bramumuposna (MuacTHTYT Onoxumun u reneruku Y OULL PAH, Ya);
XakumoBa Jlnnwst Pamcosna (MuacTUTYT Onoxumun u reaetukn Y OUL PAH, Ya);
Yybykoa Onbra BsiuecnaBoBua (MucTuTyT 6noxumuu u renetuku Y OUL PAH, Ya);
MacnennukoBa J{nnapa Punarosna (MaCcTHTYT OMOoXxumun u reHetuku Y OUL] PAH, Vda);
AxunmoBa Exatepuna Cepreesna (Macturyt 6moxumun u reHetnkn Y OULL PAH, Vda);
[Mandunosa Mapus AnexcanapoBna (MuacTuTyT 6noxumuu u reaetuku Y OUL PAH, Ya);
BonkoBa Anacracust Jleonnnosna (MactutyT Onoxumun u redetuku Y OULL PAH, Ya);
JlaBuna Anna Muxaiuiosaa (MuctutyT Onoxumun u renetuku Y ®ULL PAH, Ya).
Ypasrunsaun Pycnan Buncosuu (Y dumckuii Macruryt 6uonorun Y OUL PAH, Va)
Kopo6oBa Aia BiaagumuposHa (Y pumckuit Mactutyt ononorun YOULL PAH, Yda)
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NCITIOJIb3OBAHUE TAPAMETPOB ®J1YOPECHEHI WU XJIOPOPUJIJIA
JJIs1 TPOI'HO3UPOBAHUSA HAKOIVIEHUA BUOMACCbI
Y IPOPOCTKOB INIIEHUIbBI

AbdayniiaeB d).(I).*, Hemuona 10.A., BerpoBa S1.A., Bogeneen B.A.,
IlepcTHeBa O.H.

HaumonaneHelil necnenoBarenbckuil Huxxeropoackuil rocyjapcTBEHHbIA YHUBEPCUTET
nM. H.W. Jlo6ageBckoro, Hmxuuit HoBropom, Poccust
E-mail: abdullaev.aab@mail.ru

Metong  PAM-duyopumeTpun, OCHOBaHHBIH Ha  W3MEPEHUU  (IIyOpEeCUEHHH
xjopodusuia, SBISETCs OJHUM M3 HauOojiee TOYHBIX M HMH(OpPMATUBHBIX. BKitoueHue
JIOTIOJTHUTEIHLHOTO 3Tana Ja0opaTopHOTO (PEeHOTHITMPOBAHUS, OCHOBAHHOTO HAa 3TOM METO/IE,
B IIPOIIECC CEJEKIMOHHOIO OTOOpa MOXET CHOCOOCTBOBAaTH COKPAILCHUIO KOJIWYECTBA
TeHOTHIIOB, HAIIPABIISIEMBIX Ha MOCIEAYIONINE 00Jee JTUTENbHBIC H JOPOTOCTOSAIIHE MOJICBBIC
UCIIBITAHUS.

3amaueil TaHHOTO HMCCIIEIOBAHUS SBISUIOCH OIPECIIEHUE MapaMeTpoB (IIyopeclueHUH
xjopoduiia — MEepPCHEeKTUBHBIX MPEIUKTOPOB HaKOIUleHus Ouomacchel. HccnenoBanue
npoBogwiioch Ha 11 coprax mmenunsl msrkoit (Triticum aestivum L.) sipoBoii, kKoTopsie
BBIPAIIMBAINCH B KOHTPOJIHpPYeMbIX ycnoBusx (24 °C, doronepuon — 16/8 4). B Bozpacte 14
JHEH y TPOPOCTKOB TMIIEHHIBI OICHHWBAIHMCH TapameTpsl (IIyopecHueHInH XJjaopodumia ¢
ucnonp3oBanueM cucteM PAM-umumxuara Open FluorCam FC 800-O/1010-S (Photon
Systems Instruments, Yexwus), Plant Explorer Pro (Phenovation B.V., Hunepnauasr). [lpu
9TOM  PETUCTPUPOBAIUCH  CBETOMHAYIMPOBAHHbIE JIMHAMHKHA  KBAaHTOBOI'O  BBIXOJa
¢orocucrempr |l u HehoTOXMMHUYECKOTO TymIeHHS (DIyOpEeCHCHIMH U ONpPEAeIsUINCH
KOJIMYECTBEHHBIC XAPAKTEPUCTUKH CTAI[MOHAPHBIX U MEPEXOJHBIX MPOIECCOB, BBI3BAHHBIX
CMEHOW pexuma ocBellleHus. B Bo3pacte 28 paHell omnpeaensiv BeIMYUMHY CYXOro Beca
IPOPOCTKOB, OTPAKAIOILYIO (POTOCHHTETUYECKYIO MPOTYKTUBHOCTD PECTCHH.

Koppensuuonuslii  aHanM3  MokKaszaid,  4TO  (UIyOpPECUEHTHblE  MapaMeTphl,
XapaKTepU3yIOIIMe NEePEeXO/Hble Mpolecchl B (OTOCMHTETUYECKOM allapare, CHJIbHEe
KOPPENUPYIOT C HAaKOIUIEHMeM OHOMacChl PAaCTEeHMSIMM, 4YeM CTalMoHapHble. Tak OblIo
MOKa3aHO, YTO CKOPOCTb JOCTHMXEHHMSI MAaKCUMaJIbHOIO YPOBHA (OTOCHHTETHUYECKOMN
AKTUBHOCTH MpPU KOJEOAHUSIX OCBEIIEHUS 3HAYMMO KOPpEJIHPYEeT C YPOBHEM HAKOIUICHUS
o6uomaccel (r = 0,66, p < 0,05). Takoli pe3ynbTaT CBUAETEIHCTBYET O IMEPCHEKTHBHOCTH
UCIIOJIb30BAaHUSl MMapaMeTpoB (iayopecleHnnn XJopopuiia B KauecTBe NPEAUKTOPOB
HAKOIUIEHUsI OMOMAcCCHI.

Paboma evinonnena npu ¢unarncosoti noooepoicke Munobpuayku Poccuu npoexma
«Xneba Poccuu» no coenawenuto Ne 075-15-2021-1066 om 28.09.2021 e.

KaroueBble ciaoBa: (ayopecueHuus xjiopoduiuia, celeKnus, MUIICHUIa, (peHOTUIMPOBAHHE,
npeacKa3aHue

USE OF CHLOROPHYLL FLUORESCENCE PARAMETERS FOR PREDICTION
OF BIOMASS ACCUMULATION IN WHEAT SEEDLINGS

Abdullaev F.F., Nemtsova Yu. A., Vetrova Ya. A., Vodeneev V.A., Sherstneva O.N.
Lobachevsky State University of Nizhny Novgorod, Nizhny Novgorod, Russia
Key words: chlorophyll fluorescence, plant breeding, wheat, phenotyping, prediction
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BO3MOKHAS POJIb ®OTOPELEITOPOB B ®OPMHUPOBAHUN
YCTOMCUUBOCTHU PACTEHUIM SOLANUM LYCOPERSICUM
K Y®-B U3JIYUYEHUIO

AbpamoBa AALY, Bepemaruun M.B., Kpecnasckuit B.I[.3, Mamkoscknii T1LIL.2

' Poccuiickuit rocyapcTBeHHbIN arpapHblil yauBepcuter — MCXA umenu K. A. Tumupssesa,
Mocksa, Poccus

2 Wuctutyt ®usnonornu Pactennii um. K.A. TumupsizeBa PAH, Mocksa, Poccust

3 UncruryT byHmaMeHTansHbIX mpobnem 6romorun PAH, Iymmso, MockoBckast 061acTs, Poccst
“Email: ann.kiedis2000@gmail.com

Y®-B-ananazon (315-280 HM), SABIAACh CaMOW Majol COCTaBISIOIICH COJHEYHOTO
CBETA, OKA3bIBACT OLlYTUMOE BIIMSHUE HA PACTECHUS U3-3a BBICOKOW dHEpPIuH KBaHTOB Y D-B u
Ba)KHOTO PEryJIHPYIOLIETO JEHCTBHS e€ro crekrpaibHoi obmactu. dortocucrema Il (DCII)
SBIISICTCS OJIHUM U3 KJIIETOYHBIX 3JIEMEHTOB, HanOoJiee YyBCTBUTEIbHBIX K BO3eHCTBUIO Y D-
B. Ognako Y®-B Moxker Takke UHAYLIUPOBATH CHeMU(UYSCKUE MEXaHU3MBI 3alUINAIONINE
poTocuHTeTHYECKUH anmapat ¢ ydactuem ¢otopenenrtopoB UVRE u kpunroxpomos (CRY),
a Takke Hecrnenuu(uueckue MeXaHu3Mbl, ¢ ydacThueMm cuctemsl guroxpomo (PHY). YO-B
U3JTy9eHHE WHIYIUPYET CHHTE3 KOMILIEKCAa BTOPUYHBIX META00JIMTOB, BKIIOYAst aHTOI[UAHEI,
¢daBoHOMABI U (DEHOJIbHBIE KUCIOTHI, KOTOPbhIE CIIOCOOCTBYIOT YCTOMUMBOCTH PAaCTEHUH K
YO-B.

Wzyueno Bnusiuue Y®-B (10 pmol(kBaHTOB) Mzc'l) Ha JUCTBS (DOTOPEENTOPHBIX
MyTaHToB Tomara (phya, phybl, phyb1b2, cryl). Ha ocroBe usmepenuii dryopecienuuu Xi
a OIEHMBAIM [OKa3aTelW TMEepPBUYHBIX (OTOXMMHUECKUX MPOIEccOB (POTOCHHTE3a
(MakcuManbHbld ¥ 3¢ ¢exTuBHbI KBaHTOBBIE BbhIXOHbl Y(II) mu Fv/Fm, coorBercTBeHHO, M
Hedotoxumuueckoe Tymenue NPQ, comeprkanre oCHOBHBIX (POTOCUHTETHYECKUX TUTMEHTOB
U aHTOLMAHOB M aKTUBHOCTh HedepmeHTaTHBHBIX aHTHOKCcHIAHTOB (TEAC), a Taxxke
JKCIIPECCHIO KIIOYEBBIX YD-CUTHABHBIX T€HOB W T€HOB, CBA3aHHBIX C OHOCHHTE30M
UTMEHTOB, KAPOTUHOUIOB, (hJTABOHOUIOB M KOMIIOHEHTOB CBETOBOTO CUTHAJIMHTA.

dortoxumuueckuii ammapatr wMytadtoB phyblb2 u cryl, oxasancs Haubouee
YYBCTBUTEIHHBIMH K KpaTKOBpeMeHHOMY Y®-B o0iyueHHI0 ¢ HauOONBIIMM CHU)XKEHUEM
Benmund Y(I) u Fv/Fm B coyeranuu ¢ HamOONBIINM yBEIHYEHHEM HE(POTOXUMHUECKOTO
tymenns NPQ. Takxke y 3THX MyTaHTOB OOHAapyXeHO CHW)XEHHE HePepMEHTaTUBHOU
AQHTHOKCHU/IAaHTHON aKTMBHOCTH U YBEJIMYEHUE COACPIKaHUS XJI0poduILa.

Msr npeamnonaraem, uro ¢puroxpom B2 m CRY1 BoBiekaroTcsi B mepeady CBETOBBIX
CUTHAJIOB U aJanTallui0 pacTeHuil TomMaTtoB K Y @-B o0nydyenuro.

Hccneoosanue svinonneno sa cuem zcpanma Poccuiicko2o Hayuno2o ¢onoa npoexm
No 23-14-00266.

KiaroueBbie caoBa: Solanum lycopersicum, BropuuHble MeTaOONUTHI, (HOTOPEUETTOPSI,
CIIEKTPAJIbHBIN COCTaB CBETa, (POTOCUHTETUYECKAsE aKTUBHOCTh, Y D-B.

THE POSSIBLE ROLE OF PHOTORECEPTORS IN THE ADAPTATION
OF SOLANUM LYCOPERSICUM PLANTS TO UV-B RADIATION

Abramova A.A.%, Vereshchagin M.V.?, Kreslavski V.D.%, Pashkovsky P.P.2

' Russian State Agrarian University—Moscow Timiryazev Agricultural Academy, Moscow, Russia

2 K.A.Timiryazev Institute of Plant Physiology, Russian Academy of Sciences, Moscow, Russia

% Institute of Basic Biological Problems ,Russian Academy of Sciences, Pushchino, Moscow Region,
Russia

Keywords: Solanum lycopersicum, secondary metabolites, photoreceptors, spectral composition,
photosynthetic activity, UV-B.
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BJIUAHUE JE®@UILIUTA BJIAT' HA ®PU3NOJIO0OI'O-BUOXUMHUYECKHUE
IHAPAMETPBI IPOPOCTKOB PA3/IMYAIOIIUXCSA 11O CTPATEI'TA
AJAIITAIMA K 3ACYXE OKOTHIIOB INIIIEHUIIbBI

ABajn0aeB A.M.*, KOuanames P.A., IlnoTHukoB A.A., Capuna U.N.,
AnaaryJsosa Y.P.

Wbl YOUII PAH, Yda, Poccus
“E-mail: avalbaev@yahoo.com

K uncny naubonee pacnpocTpaHeHHBIX B MUpe U Poccuy IEHHBIX KYJIbTYpP OTHOCHTCS
MsTKasi sApoBasl IIICHMIA, y KOTOpod Ha Tepputopuun Poccunm cdopmupoBainch aBe
OTJMYAIOMIMXCS 0 CTpaTeTMH  aJalTaldd K 3acyxe TpYyNmbl —  JIECOCTEMHOU
3aragHOCUOMPCKUIl U CTEMHOM BOJDKCKHM AKOTHUIBI. Hamu OblT MpoBeieH aHaIU3 BIUSHUS
3acyxH Ha (PU3UO0JIOT0-OMOXUMHUYECKUE TTapaMeTphl PACTEHHUH MIIEHUIIBI COPTOB 3aypalibCKast
xemuyxknHa (32K, snecocrenHoi 3anagHocuOupckuii skotun) u Jkama 70 (D-70, cremHon
BOJDKCKHI 9KOTHIT) B HaYaJIbHYIO (pa3sy MX OHTOTreHe3a. 3acyxa MHTHOMpOBaia MpopacTaHue
CEMSIH U POCT MOJIOJIBIX MPOPOCTKOB 000MX SKOTHUIIOB, MPUYEM TOPMOKEHHUE ITUX MPOIECCOB
ObLI0 cuibHEE BbIpaxeHo y pactenuid 3)K. Boisinen aucOanaHc GUTOrOpMOHOB B PACTEHUSAX
000MX COPTOB MIICHHUIIBI, CBSI3aHHBI C HMHIYLIMPOBAaHHBIM 3acyxoil HakoruieHueM ABK,
NaJIcHUeM COJIEPKAHUA IUTOKMHMHOB M OCOOCHHO ayKCHHOB. BaXXHO OTMETHTH, 4YTO B
npopocTtkax 3)K aMmmiuTya BeI3bIBAEMBIX 3aCyXOU CABUTOB B TOPMOHAIBHOM OanaHce ObLia
3aMETHO BHIIIE B CPAaBHEHHWU C pacTeHusiMU copra J-70. Taxxke oOHapykeHO, 4TO 3acyxa
OPUBOJMIA K TOBBIIICHUIO COJEP)KAHUS 3alMTHOrO Oelka — arrjloTUHUHA 3apOjIbIIia
neHulbl (A3[) 1 HAKOTUICHUIO TPAHCKPUITOB KOJMPYIOIIETO €ro reHa, Mpu 3ToM Oosiee
BbIcOokoe conepxkanue A3Il Habmoganocs y nmpopoctkoB 3-70. Bmecte ¢ Tem, B pacTeHUAX
000MX SKOTHUIIOB BBI3BAHHBIA 3aCyXOW OKHCIHUTEIBHBIH CTPECC OKa3al MOBPEXKIAIOIINMA
3¢ (dexT Ha 1ENOCTHOCTh MEMOpPAaHHBIX CTPYKTYP, O Y€M CYAMUIU IO TOBBIIICHUIO YPOBHS
MajoHoBoro muanbraeruaa (MJA) u skx300cMoca 3MeKTpoauToB. CTOUT OTMETUTH, UTO
OKHCITUTEIbHbIE TOBPEXKICHNUS ObLTH CHIIbHEE BBIPAXKEHBI Y MPOPOCTKOB 3aMaJHOCHOUPCKOTO
skotumna. COBOKYIMHOCTh MOJNYYEHHBIX PE3YJIbTAaTOB CBHUIECTEIHCTBYET O TOM, YTO PACTECHUS
MIIEHUIBl CTEMHOr0 BOJDKCKOTO JKOTMHA Oojee 3acyXOyCTOWYHMBBI B CPAaBHEHUHM C
NPEJCTaBUTENSIMU  JIECOCTEITHOTO  3aIafHOCHOMPCKOTO OSKOTHIIA B HA4YaJIbHBIC OTaIlbl
pa3BUTHSL.

HccnenoBanue BBITOJMHEHO 3a c4eT TrpaHTa Poccwiickoro HayuHoro ¢onma Ne 23-26-
00246, https://rscf.ru/project/23-26-00246/

KiamoueBble cioBa: TIICHHUIIA, SKOTHIBI, 3acyxa, (UTOTOPMOHBI, ArrJIOTHHHH 3apOJbliia
MIIICHUIIBI, AHTUOKCUJIAHTHAsI CUCTEMA

INFLUENCE OF WATER DEFICIT ON PHYSIO-BIOCHEMICAL PARAMETERS
OF SEEDLINGS OF WHEAT ECOTYPES WITH DIFFERENT ADAPTATION
STRATEGIES TO DROUGHT
Avalbaev A.M., Yuldashev R.A., Plotnikov A.A., Safina I.1., Allagulova Ch.R.

Institute of Biochemistry and Genetics, Ufa Federal Research Centre, Russian Academy of Sciences,
Ufa, Russia

Keywords: wheat, ecotypes, drought, phytohormones, wheat germ agglutinin, antioxidant
system
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BUOXUMHUYECKHU COCTAB 1 MOP®OTEHE3 IN VITRO
HEDYSARUM DAGESTANICUM BOISS. EX RUPR.

AneBa 3.M.1*, MapreMbsiHOBA B.K.z, Hunsickuna E.B.°

! JlarectaHckuii rocy1apcTBEHHbII yHHBepcuTeT, Maxaukana, Poccns.
23KcnepTHo—KpHMHHanHCTquCKHﬁ eHTp MBI o PecrrybOmmke Jlarectan, Maxaukana, Poccus
3Hp1/11<acn1/1171c1<m71 HWHCTUTYT OMOJIOTHYECKUX pecypcoB, Maxaukana, Poccust

“E-mail: zalieva@mail.ru

[IpencraBurenu poma Hedysarum L. LICHHbIE JICKAPCTBEHHbIE DPACTEHUS C
pa3sHOOOpa3HBIM TepaneBTHUECKUM 3((HEKTOM: MPOTHBOBUPYCHBIM, AHTHIIAPA3HUTAPHBIM,
IPOTUBOAMA0ETUYECKUM, IPOTUBOOIYXOJIEBBIM, HMMYHO- U  TIe€MOCTUMYIHUPYIOLIUM,
CeIlaTUBHBIM, KapJAUONPOTEKTOPHBIM, aHTHOKCUAAHTHBIM. BbIeneHo u MAeHTH(PHUIHPOBAHO
oosee 160 coequueHui, 00IaMAOIIMX MIMPOKUM CIIEKTPOM OHOJIOTHYECKOW aKTHBHOCTH, B
T.4. KyMapHHbI, JIMTHaHbI, KCAHTOHBI, KyMECTaHbl, TPUTEPICHOBbIE M OJICAHAHOBBIC
CallOHMHbI, OKCHOEH30HHasT M OKCUKOpWUYHAs KHCJIOThbl, CTEpUHBI, NTEPOKAPIIEHBI,
(daBoHOMABI, MosMcaxapuibl, kupHble kucioTsl (Heperuna., 2004; 3unrep u ap., 2010;
Dong Y., 2013; Liu Y., 2019).

Koneeunnk marecranckuii (Hedysarum daghestanicum Rupr. ex Boiss.) Bctpeuaercs
tonbko B Poccun, B PecnyOnuke Jlarectan (CyXuMX H3BECTHSKOBBIE CKJIOHBI, KAMEHMCThIE
MecTa B cpelHeM ropHom nosice). O6mas uuciaeHHocTs okosio 1000-1500 sx3. Baecen B
Kpacusie kauru PO u P/I.

Xpomatorpaduueckoe pasneneHue 3kcrpakroB H. daghestanicum mokasano Hanudue
HECKOJIbKUX THMKOB, TPH M3 KOTOPBIX ObUIM HMJIEHTU()UIUPOBAHBI KaK KOQeiHas KHUCIOTa,
JTFOTEONHH-/-O-TIIIOKO3UJ, W  JIOTeMH. bbUTM  MACHTU(HUIHMPOBAHBI  M30()IaBOHOUIHL:
TFeHUCTEHH U (POPMOHOHETHH — B JIUCThAX U (POPMOHOHETHH B KOPHSIX.

C yderoM IIGHHOCTM BHJA Kak ucToYHMKa bBAB, BO3MOXHOCTH WCHOJIB30BaHHS B
JICKOPAaTUBHBIX LEMSIX B AapUIHBIX YCIOBMSAX, & TakXke B CBS3M CO CJIa0bIM CEMEHHbBIM
BOCIIPOM3BE/ICHUEM M PEIKOCTBIO, 11e7eCO000pa3HO BBEJACHHWE €ro B KymsTypy in vitro. U3
CTEpWJIBHBIX MPOPOCTKOB, IMOJydyeHHbIX M3 oOpaboranHbIX 10 % H202 ceMmsiH, BbLAETSIN
Y3JI0BbI€ 3KCIUIAHTHI U KYJIbTUBUPOBAIM UX Ha cpere MC ¢ pa3HbIM coJiep:KaHueM TOPMOHOB.
OKCIJIAHThl  XapaKTEpU30BAINCh AKTUBHBIM pPOCTOM M BBICOKMUM MOP(OreHEeTHYECKUM
MOTEHLIMAJIOM (3aKjajKa IMo4YeK U POCT MOOEToB), KUZHECIIOCOOHOCTh UX 3aBHCEa OT YHCia
naccakell ¥ TOpMOHaJIBHOTO coctasa cpenpl. [Ipu yBennuennn konnentpanuu UMK u BAIT ¢
0.5:2.5 go 1:5 Mr/n cHMXanuch BBDKMBAEMOCTh U POCT SKCILJIAHTOB, COXpaHsUIach 3aKiajika
MOYeK, HO CHIDKAJIOCh YHCIO oOpasyromuxcs u3 Hux moberoB (50 %, 4+0.7 mr.). [ns
YKOpeHeHus1 MUKporooeros ucnonszoBamu cpeny ¢ UMK, HYK u BAIL

Kurouesbie ciioBa: Hedysarum daghestanicum, xumudeckwuii coctas, KyabTypa in Vitro

BIOCHEMICAL COMPOSITION AND IN VITRO MORPHOGENESIS
OF HEDYSARUM DAGESTANICUM BOISS. EX RUPR.
Alieva Z.M.}, Martemyanova V.K. 2, Pinyaskina E.V.>

'Dagestan State University, Makhachkala, Russia

“Forensic Expert Center of the Ministry of Internal Affairs for the Republic of Dagestan
*Precaspian Institute of Biological Resources, Dagestan Federal Research Center of the Russian
Academy of Sciences, Makhachkala, Russia

Key words: Hedysarum daghestanicum, chemical composition, in vitro culture
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BJUSHUE T'MIOBAPUYECKON T'MIIOKCHUU HA BCXOXKECTbD
N MPOPACTAHUE CEMSIH AMARANTHUS CAUDATUS

AnucrTparoBa d).I/I.l*, Hcauenko M.C.Z, Koaecaukon JI.E.l, JloMHMH AAL

' ®BI'OY BO Canxr-TletepOyprekuii arpaphsiii yansepeutetl, Caukr-IlerepGypr, Poccus
2®I'BOY BO Cankrt-llerepOyprckuii BeTepuHapHbIil yanBepcutet2, Cankt-IletepOypr, Poccus
E-mail: alistraatova@yandex.ru

[Tpopactanue sABIsETCS KIIOUYEBOM CTaguel AJis yIydlleHUEe POcTa U Pa3BUTHS BBICILUX
pacTeHU ¥ MOXKET MOBJIMATH Ha MOCJIEAYIOUIME CTaAUK BEreTaTUBHBIA U PENpPOSyKTUBHBIN
poct. Takme mapaMeTpsl cpellbl, Kak BOJAA, TEMIIEpPATypa, KHUCIOPOA WU CBET BAXKHBI JUIS
popacTaHus ceMsH. M3MeHeHne ypoBHs aTMOC(HEPHOro JaBiI€HUs MOXKET YCUIMBATh POCT U
pa3BUTHE BBICHIMX PACTEHUH 3a CYET yBeIHuYeHHs (HOTOCHMHTE3a, CKOPOCTH IMPOPACTAHHS,
Tpancniupanuu u ypoxkaitHoctn (Corey et al., 1996; Goto et al., 2002) u mpuBecTH K
yMeHbIIIeHUIo BhieneHus stuiena (Tang et al., 2010). CnenoBatenbHo, obmiee atMochepHoe
JIaBJIEHUE  SIBJIAETCS  CTUMYJUpYIOIMM  (akTopoM Juid  IpopacTaHUs CEeMsH B
HEeOJIarOMpPUATHBIX YCIOBUSX.

Llenpo JaHHOTO MCCIIEAOBAaHUS ObLIO M3YUUTh YCHELIHOCTh (OIS MPOPOCIINX CEMSH)
U cKopocTh (Bpemsi noctukeHusi 50%-HOM BCXOKECTH) IPOpAcCTaHUsl CEMSH B YCJIOBHUSAX
UI00ApUUECKOr0 M HOPMAJbHOI'O aTMOC(EpHOro [aBiEHUs, a Takxke Ipu o0paboTke
npenaparoM Cycnensus Xnopesisl (Beioopr, OO0 «Kny6 6uorexnonoruit Cunresy). Bpems
BbIMAaYMBaHUS CEMSH 5 4acOB B 5 MJI CYCIIEH3HH.

B HezaBucuMBIX 1a00paTOPHBIX 3KCIEPUMEHTaX IPOBEPSIIACh BCXOXKECTh CEMSH
Awmapant xBocrtatbiii (Amaranthus caudatus), ¢ BBICOKMM aJanTalMOHHBIM ITOTCHIHATIOM,
IIpU TPEX YPOBHAX pazpekeHus Bosayxa (505 mm prt cr; 419 mm pr ct; 232 MM pt cT + 10,
410 cooTBeTCcTBYET BhicoTe 3500, 5000, 10000 Mm).

bbulo oTMEYeHo, YTO JIydllle BCEro MpopacTallii CEMEHa ¢ MpuMeHeHueM pexuma 3500
M, HO CEMEHa Takke ObulM crocoOHBI mpopactaTh U Ipu pexume 5000 M 1 B MeHbLIEH
cTerneHu npu obpabotke cemsH B pexkxume 10000 M, HO 10J11 TPOPOCIINX CEMSH CHUXKAJIaCh
Ha 66 u 72% COOTBETCTBEHHO.

[Tpumenenne mnpenapata CycneHsuss XJIOpemisl CHOCOOCTBOBAJIO — IMOBBIIIEHUIO
BCXOXKECTH ceMsiH AMapaHT xBocTaThlii OT 50 1o 65%. Ilpu 3TOM 3arHUBIIMX CEMSH He
HaOII0/1AT0Ch, 10 HEMTPOPOCHINX - B cpeareM 18%.

TakumMm, oOpazom runodapus B pexxume 3500 M 3aMETHO yJIydIlIuiIa NpopacTaHUe CeMsH
U CKOPOCTB, 33 CUET YBEJIIMYEHUSI CKOPOCTU U dy3un Kucaopozaa, 10 33% 1Mo OTHOIEHHIO K
KOHTpoIt0. JIBa mpyrux npemnoxkeHHbx pexuma (5000 u 10000 M) mpUBOAUIN K CHUXKEHHUIO
U3y4aeMbIX [TapaMeTPOB.

KawueBblie cioBa: runobapus, mpopacranue cems, Amaranthus caudatus, xmopeia

EFFECT OF HYPOBARIC HYPOXIA ON GERMINATION AND GERMINATION
OF AMARANTHUS CAUDATUS SEEDS

Alistratova F.1.%, Isachenko M.S.2, Kolesnikov L.E.%, Domnin A.A.!

' St. Petersburg State Agrarian University, St. Petersburg, Russia
2 St. Petersburg State University of Veterinary Medicine, St. Petersburg, Russia

Key words: hypobaria, seed germination, Amaranthus caudatus, chlorella
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OIEHKA 3AIIUTHOI'O I[EflCTB!JH NO-OBPABOTKH HA PACTEHMUS
ININEHAAIBI ITPU BO3JAEUCTBUU OBE3BOKUBAHUA

AJuiaryJjioBa q.P.*, IlnoTHukoB A.A., FOagames P.A., ABainbbaeB A.M.,
JlyosinoBa A.P.

HNHCTUTYT OMOXUMUH U TEHETUKU — 000CO0JIEHHOE CTPYKTYPHOE MoApassieneHue Y puMckoro
(enepanbHOTO HCCIIEIOBATEILCKOTO IeHTpa Poccuiickoit akanemuu Hayk Y da, Poccus
E-mail: allagulova-chulpan@rambler.ru

UccnenoBanu Baussare SNP (sodium nitroprusside), siBisirorierocss TOHOPOM OKCHIa
azora (NO), Ha pacTeHus mmieHHIpl Triticum aestivum L. nByX pasivyaromuxcs II0
3aCyX0yCcTOMYMBOCTH cOpTOB: Dkana-70 (3-70 — ycroituussiii copt), Canaat FOmaes (CIO —
qyBCTBHUTEJIBHBIN cOpT) npH BozaeiicTBuu 101 -unnynupyemoro o6e3BoxxnuBanusi. O6paboTka
SNP (200 mxM) moBbIcHMIa BCXOXKECTh ceMsiH moutd Ha 15 % y oOoux coptos,
CTHUMYJIMPOBAJIa POCT TIIEHHIBI, 0cOOeHHO y coptra D-70, 0 4eM CyIWIu MO JTHHEWHBIM
pa3MepamM, Omomacce MPOPOCTKOB M YBEIUMYEHUIO MHUTOTHYeckoro uHiekca (MU) xophed,
KOTOPBIA CIIYKUT MHAMKATOPOM CKOpocTH jAeneHusi kietok. CtpeccoBas oOpaborka (IIOI
12%, 24 4) TopMo3uia pocT MPOPOCTKOB, 0cOOeHHO cmibHO y copTa CHO. O6pabotka SNP
NpeOTBpAaTWIa HHIYHUPYEeMOe OOE3BOKHMBAHHEM TOPMOXKEHHE pPOCTa MIIEHUIBI 000MX
coptoB. Baxnas ponab B (GOpPMUPOBAHUU YCTOMYMBOCTH pPACTEHUH K ACPUIMTY BIaru
npuHAIISKUT JerufpuHaM. C Ienpi0 BBIIBICHUS HMX YYacTHs B CIEKTPE 3alIMTHOTO
neiictBust NO Hamu ObLT IPOBEJIEH CPAaBHUTENBHBIN aHAIN3 TPAHCKPUIIITUOHHON aKTUBHOCTH
TADHN rena neruapuna B obpaboranusix goHopoM NO m moaBepruyteix neiicteuio 1100
pacteHusax mniieHuibl. O6e3BokrMBaHKE MOBBIIANO0 akTUBHOCTH, TADHN rena B mpopoctkax
000uX cOpTOB, 0COOCHHO y copTta D-70. B 3THX pacTeHHMSIX K 6 4 OINbBITa BBISBIISLIOCH 3-
KpaTHoe yBenndeHue ypoBHs HakoruieHus TADHN TpanckpunToB, KOTOpoe MOAIEPKUBATUCH
Ha TOM >K€ IIOBBIIIEHHOM YypoBHE 10 9 u ctpecca. B pacrenmsix CHO conepkanue
tpanckpuntoB TADHN rena Bospacrano B 2 u 2.5 pa3a k 6 u 9 4 onbITa, COOTBETCTBEHHO.
[TpensaputensHas SNP-006paboTka JOMOJHUTEIBHO YBEIMYMBAIA HAKOIIJIEHHE TPAHCKPUIITOB
TADHN rena npu Bo3aeicTBUU cTpecca B IPOPOCTKAaX 0O0OUX COPTOB, TaK 4TO K 9 4 ombITa UX
coJiepKaHue JTOCTUTAJIO MOYTH 3- U 4-KpaTHOT'O 3HAYEHHs OT YPOBHS KOHTPOJIS B PaCTEHHSX
CIO u 3-70, coorBercTBeHHO. [lonmyuyeHHbIE pe3ynabTaThl yKa3bIBAalOT Ha 3(P(PEKTUBHOCTh
SNP-06paboTki B CTUMYJISIMM U 3aLIUTE POCTa pa3IMYyaroIIuXcs MO 3aCyXO0yCTOWYMBOCTH
COPTOB TIIEHHIIBI NMPH BO3JEHCTBUU 00e3BOKMBaHMA. JlaHHBIE O momoixHUTETHbHOM SNP-
uHAynupoBaHHOM HakomieHud TADHN TpaHCKpUNTOB B HOJBEPrHYTHIX CTPECCY MPOPOCTKAX
MOTYT yKa3bIBaTh HAa BOBJICYCHHE ACTHAPHHOB B CHEKTp NO-KOHTPOIHMPYEMBIX 3aIIUTHBIX
peakuuii B pa3HbIX COpPTax IIIEHHIBI MpU 00e3BOKMBaHUU. MccienoBaHue BBINOIHEHO 32
cuet cpencts rpanTa PH® Ne 22-24-00196.

KawueBbie ciaoBa: mmennna Triticum aestivum L., oxcun asora (NO), oGe3BoxuBaHue,
JETUAPUHBL.

EVALUATION OF NITRIC OXIDE (NO) PROTECTIVE EFFECT
ON WHEAT PLANTS UNDER DEHYDRATION

Allagulova Ch.R., Plotnikov A.A., Yuldashev R.A., Avalbaev A.M.,
Lubyanova A.R.

Institute of Biochemistry and Genetics—Subdivision of the Ufa Federal Research Centre of the
Russian Academy of Sciences, Ufa, Russia.

Key words: wheat Triticum aestivum L., nitric oxide (NO), dehydration, dehydrins.
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BJIUAHUE PEI'YJISAATOPOB POCTA HA HAKOIVIEHUE BUTAMUHOB
Y HUMULUS LUPULUS L. BOHTOI'EHE3E
Aab XycceiiH I[.*, Aamyrpaou E., MoctsakoBa A.A., Tumogeea O.A.

Kazanckuit penepansublii yauBepeureT, yi. Kpemnesckas, 18, Kazanp, Pecniyonmka TaTapcran,
420008, Poccus,
E-mail: dalal.matar91@gmail.com

B mupe cymectByer 0onblioe pazHOOOpa3ue pacTeHHil, © MHOTHE M3 HUX OOJIaJaroT
BBICOKOM MUTATENBbHOM IEHHOCTHIO UJTU JIEKAPCTBEHHBIMU CBOMCTBAMH.

Xwmenb  o0ObikHOBeHHBIH (Humulus lupulus L.) wacto ynomuHaeTcs B JApeBHEH
auTepatype. XMejb SIBISIFOTCS TMPEKPAaCHBIM HCTOYHHUKOM OHOJIOTUYECKH aKTHUBHBIX
COCMHEHUH, TaKNX, KaK TOpPbKHE CMOJIbI, 3(UpPHBIC Macia, TyOHUIbHbBIE BEIIECTBA, TEPICHBI
u Butamunbl (pytuH, C, E, By, Bg, PP).

[lenp paboThl cocTosiia B M3YYEHMM HAKOIUIEHMsI NPOBUTAMMHA A (KapTHHOHUIOB),
ButamuHa C u BuTamuHa B B pacTeHusax xmemnsi OOBIKHOBEHHOTO MPH JIEHCTBUU PETYISTOPOB
pocra (ru66epcud 1 STUH-IKCTPA) U TaKkKe OOy 100peHus (IyIpeT) B OHTOTEHE3E.

[Tocanky KOpPHEBUIIHBIX UYEPEHKOB XMellsd MPOBOAWIM B Hadane mas 2022 roga B
samuiieHHoM rpyHre. [lyaper noGasmsum u3 pacdera 10 r/kr moussl. ['m66epcudboM (666,6
MKT/J) U 3nHHOM-3KCcTpa (500 MKi1/:1) 0OpabaThiBasid MyTeM ONPHICKUBAHUSI.

Uepe3 4 Henmenu Bce BapHaHTHI MEPECAAMIIM B OTKPBITHIA TpyHT. JIMCTBS oTOMpanu
yepes 4,8, 12,16 Henenpb nocie nocajiku B OTKPBITHIN rpyHT. CpelHre HOUHBIE TEMIIEPATYpPhI
6b1mm +16°C, +24°C, +14°C, +7°C cooTsetcTBEHHO.

Copnepxanne ButamuHa C Oompenensyii Kak CyMMY acKOpOMHOBOW KUCIOTHI (AA) u
neruapoackopOonHoBoit kuciaotel (DHAA) ¢ ucnonbp3oBaHueM CHEKTPOGOTOMETPHUECKOTO
Metona. Jlns ompeneneHus coaepkaHME KApOTUHOWAOB B allETOHOBOM  BBITSDKKE
ucrionp3oBau  opmyny Berrmreitna. Conepxanme BuTammHa By  ompenensum
CHEKTPO(POTOMETPUIECKUM METOAOM TpH 445HM.

Hamm pesynpTaTsl NPOAEMOHCTPUPOBANIM, YTO HCCIEAYEMBIE PETYJATOPHI pOCTa U
MyJIpeT MOBBIAIN CoJepkaHue BUTaMUHOB. HanOounplyto MHTEHCUUKAIIO 00pa30BaHUs
ButamMuHoB C, B u mpoButamMuHa A BbI3bIBal myapeT. [ n66epcud okaszan Takoi ke, Kak U
nyaper, 3gdext Ha conepxkanHue ButamumHa C. OfHAKO OH OKa3ajd MEHbIIee BIMSHHE Ha
coJiepKaHue TMPOBUTaMUHA A U NMPAKTUUYECKU HE HM3MEHSUI coJlep)KaHue BUTaMMHA By mnm
Jnaxe yMmeHplnan (Ha 16 Henene). DONMH- 3KCTpa MOBBIMIAN coepkaHne ButamuHa C TOJIBKO
Ha TNEpBbIX dTalax pa3BUTHsA), COAEp)KaHUE MPOBUTaMUHA A - TOJNbKO Ha 12 Hexerne mocie
MOCaJKU, a CoiepaHue BUTaMUHa By - Ha Becex 3Tamax pocra.

Kuarouesbie ciioBa: Humulus Lupulus L., sius- sxcTpa, ru66epcud, myapeT, OHTOTeHE3.

INFLUENCE OF GROWTH REGULATORS ON THE ACCUMULATION
OF VITAMINS IN HUMULUS LUPULUS L. IN ONTOGENY

Al Hussein D.”, Almughraby E., Mostyakova A.A., Timofeeva O.A.
Kazan Federal University, St. Kremlin, 18, Kazan, Republic of Tatarstan, 420008, Russia,
Key words: Humulus Lupulus L., epin-extra, gibbersib, pudret, ontogeny.
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W3YYEHUE OCOBEHHOCTEN METABOJIN3MA POCPATHINTIXOJINHA
Y BABUIHUAJIBHBIX JPOXK/KEHN

Amuryn ESLY, Cennxk C.B.%, Cepedpsikos E.B.°, KorioBa E.P.?

! Poccuiickmit roCyAapCTBEHHBIN Negarornyeckuil yausepcuret uM. AWM. I'eprena,
Cankt-IletepOypr, Poccus

? BoTaHH4eCKHil uncturyT uM. B.JI. Komaposa PAH, Cankr-IlerepOypr, Poccus

3 Pecypcablii ieHTp «MeTozsl aHatu3a coctapa Bemecta» CII6IY, Cankr-Iletep6ypr, Poccus;
“E-mail: ekamigud@gmail.com

N3BecTHO, uTo ocharuannxonut (PX) y 5yKapuOT CUHTE3UPYETCsl ABYMS CIIOCOOAMMU:
no nyrn KeHHenu u mytu meTwimpoBaHus ¢ocdaruammnranonamuda (O3) (uepes LIJD-
HAT'). JanHoe uccienoBanue ObUIO HANMpaBJIEHO Ha OMpEEiCHUE MPeo0Ialaoniero myTu
ouocunaTe3a OX y 6a3uIUaIbHBIX JIPOKIKEH.

B kauectBe 00bekTOB ObUIM BbIOpaHbl JBa mTamma: Phaeotremella foliacea (Pers.) u
Rhodotorula diobovata (S.Y. Newell & I.L. Hunter).

Ha ducrtele KympTypbl ApOXOKEH BO3ACHWCTBOBAIM HMHrHOMTOpaMu: (hapHE30JI0M,
uHruOupyronmM  ¢epment nyru Kennenu, u  kinopuOparoMm, ONOKHPYIOIIUM MYTh
METHIIMPOBAHHUS.

®apHe30:1 MOBJIHI HA POCT KOJOHUN O0OMX KYJIbTYp: MHTHOUPOBAI POCT KOJMOHMIA P.
foliacea, mapymian MmoaspHOCTH MOYKOBAHUS, MPUBOIWI K OOpPa30BAHUIO MYJIbTUIOISIPHO
MOYKYIOUINXCA KIETOK; CIIOCOOCTBOBAJI OOECIBEYMBAHUIO M OOpPa30BAaHUIO 3EPHUCTOCTH B
crpykrype kosonuii R. diobovata. OOeciBeunBanue MOXeT OBITH CBS3aHO C TEM, YTO
KpacHBI MUTMEHT JIPOXCKEH CHHTE3UpyeTcsl B MeMOpaHax, CTPYKTypa KOTOPBIX MOTJia ObITh
HapyIICHA U3-3a BO3JICHCTBUS dapHe3oia Ha OnocuHTe3 OX.

Kiodpubpar noxeiicrsoBan toiapko Ha mramm P. foliacea, B kosoHnu KOTOpOro craiu
BCTPEYATHCS KJIETKU C KPYITHBIMH KHPOBBIMH KaIISIMH.

®dapHe30J1 TakKe OKaszall 3HAUMTEIbHOE BIMSHHE Ha MOJICKYJSpHbIN npoduns OX: y
000MX MITaMMOB YMEHBIIUIOCH COJICP)KaHHE HEHACBIIICHHBIX JKUPHBIX kucioT. Y P. foliacea
CTOUT OTAEIBHO OTMETHTh YMEHBUICHHE YPOBHS MOJIEKYJSPHBIX BHJOB, COJEpIKALINX
JMHOJICHOBYIO KHCIIOTY, KOTOpasi y pa3HbIX TPYyNIl TPUOOB SBISIETCS MapKEpOM aKTHBHO
pacTylmx KJIETOK MO JaHHBIM HCCIeI0BaHUI Halel 1adopaTopuu.

TakuM 00pa3oM, MOXHO CH€JaTh MPEANoNIoKEeHUEe, YTO y Oa3suaHalbHbIX JPOXKKEH B
metabonuszme X noMuHUpyeT myTh KeHHeau: npu MHIMOMpPOBAHUM 3TOTO MYTH CHUXKAeTCs
CKOPOCTh POCTa KYJIBTYD, a TAK)KE 3HAUUTEIHHO U3MEHSETCSI MOJIEKYJISIpHBIN Tipoduiie OX.

B nonbp3y 3TOr0o mpeanoiokeHHs TOBOPAT JaHHBbIE 3KCIIEPHUMEHTa C MEYEHBIMU
NpeIIIeCTBCHHUKAMK: OBLIO 3aperHCTpUpOBaHO BKItoueHHe 09-xonmuua B ®X U OTCyTCTBHE
Brto4YeHus 03-cepuna (npeamiectBeHHrnka ®3), 4To roBopHuT 00 akTUBHOCTH yTH KeHHequ
Y He3HAUYUTEIbHOM BKIIajie myTH Ouocunreza ®X u3z @O.

KaroueBsble c1oBa: 0a3uIMOMUIIETHI, TPOXOKH, THMTUIOMIKA, (papHE301, PochaTHINIXOINH

STUDY OF PHOSPHATIDYLCHOLINE METABOLISM IN BASIDIAL YEAST

Amigud E.Ya.}, Senik S.V.2, Serebryakov E.B.?, Kotlova E.R.?

' Herzen State Pedagogical University, Saint Petersburg, Russia
2 Komarov Botanical Institute of the Russian Academy of Sciences, Saint Petersburg, Russia
$SPBU “Chemical Analysis and Materials Research Centre”, Saint Petersburg, Russia

Key words: Basidiomycota, yeast, lipidomics, farnesol, phosphatidylcholine
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OIITUMM3ALIUA COCTABA IIMTATEJIbBHBIX CPE/ 111 YKOPEHEHUSA
MUKPOIOBEI'OB SICEHSI OBBIKHOBEHHOTI'O (FRAXINUS EXCELSIOR L.)
IN VITRO

Amunesa E.JO.

OI'BY «Bcepocculickuii Hay4HO-UCCIIEI0BATENbCKUNA MHCTUTYT JIECHOM T€HETUKH, CEJICKIIUU
u OuorexHonorumn», Boponex, Poccus
E-mail: elena.pardaeva@mail.ru

B GonbmHCTBE paboT OTMEYAOT TPYIHOCTH B YKOPEHEHHH IN VItro maTtepuaia siceHs
OOBIKHOBEHHOT'O, B35ITOTO OT B3POCIBIX AEPEBhEB. B KauecTBe OCHOBBI MUTATENBHBIX CPE IS
YKOpPEHEHHs siceHs in Vitro gaime Bcero ucmonb3yror MS win WPM 6e3 perynsaropoB pocra,
mu60 B couetanuu ¢ uumu (MYK, UMK, HYK).

Ilenp paboThl — ompeneneHne BO3MOXKHBIX IyTeH YKOPEHEHUS MHUKPONOOEroB sICEHs
OOBIKHOBEHHOT'O B KYJIBTYpE iN Vitro.

B skcnepuMeHTax 1Mo yKOPEHEHUI0 MHUKPOIIOOEroB sICEHs HCIOJIb30BAJIM pPa3INuHbIE
BapUaHTHl MUTATEIBHBIX cpea: MS B coueranuu c peryisropamu pocta UMK, HVK, 6-BAIl
B pa3IMYHOM COYETAaHMM M KOHIEeHTpauusx, a Ttakke »AWPM ¢ npensaputenbHbIM
BBIJICP)KUBAaHUEM MUKPONoOeroB Ha cpene MS ¢ moBbIieHHBIM cofiepxanneM aykcuaa MK
(2,4, 6,8, 10 mr/n). Ilpu ucnonszoBanuu cpeapl MS B coueTaHUM ¢ PEryiIsITOpaMu pocta HU
Ha O/IHOH M3 HUX PU30TCHE3 HE HAOIIIOJaIICs.

B skcnepumeHTax c npenBapUTENbHBIM BBIICPKMBAHUEM MHMKpPONOOEroB Ha Cpee,
JOTIOTHEHHON perynsitopoM pocta MMK B konmnentpamusx 2, 4, 6, 8, 10 mr/m u ¢
HOCJIEIYIOIUM UX IEPEeHOCOM Ha 0e3ropMOHaIbHYIO NUTaTeNbHy0 cpeny 2 WPM nyumiue
pe3yabTaThl JOCTUTHYTHI B KCIIEPUMEHTaX Ha cpenax, cogepxammx 4 u 6 mr/n UMK (50%
1 30% yKOpeHMBIIUXCS KYJIbTYP COOTBETCTBEHHO).

KiueBble cioBa: siceHb 0OBIKHOBEHHBIH, Fraxinus excelsior L., in vitro, ykopenenue

OPTIMIZATION OF THE MEDIA NUTRIENT COMPOSITION
FOR MICROSHOOT COMMON ASH (FRAXINUS EXCELSIOR L.)
ROOTING IN VITRO

Amineva E.Yu.

FSBI «All-Russian Research Institute of Forest Genetics, Breeding and Biotechnology», VVoronezh,
Russia

Key words: common ash, Fraxinus excelsior L., in vitro, rooting
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WHIYKIAS «BOPOJATBIX» KOPHEN GLYCYRRHIZA URALENSIS
1 OLIEHKA IIAPAMETPOB POCTA, ®EHOJILHBIX COEIMHEHUI
[P BHIPAIIMBAHUY HA TBEP/IBIX M )KUJIKUX MUTATEJBHBIX CPEJAX

AHapeildyK I, Acbaranos C.B.", AMOpoc E.B.', HoBukosa T.H.!

! [enTpanbHblit cubupcknii 6oranndeckuii cax CO PAH, r. HoocuGupck, Poccus
2 HoBocubupckuii rocynapcTBeHHBIH YHUBEpCHUTET, I'. HoBocuOupck, Poccus
E-mail: d.andreichuk@g.nsu.ru

Comnonka ypanbsckas (Glycyrrhiza uralensis Fisch. ex DC.) Boctpe6oBaHHOE B MHUIIEBOM
U (apMareBTUYECKOW MPOMBIIUICHHOCTH PAaCTCHHE, XapaKTEPU3YIOIIEECS BBICOKUM

COZIEP)KAaHMEM IICHHBIX (hapMaKOJIOTUYECKUX BEHIECTB - TJIHIHUPPU3MHOBOM KHCIIOTHI,
¢1aBOHOMAOB M Jpyrue. OKCTPAKThl COJOJKM O0JIAAAI0T MMMYHOMOJIYJIUPYIOIINM,
HPOTHUBOBOCTIAINTEIHHBIM, HPOTUBOACTMATHYECKHM, HPOTUBOAIIIEPTUIECKHIM,

rernanpoTeKTOPHBIM JecTBUEM. [IOBBIIEHHBIN CIIPOC HA MPOAYKUHUIO U3 COJOAKH CO3HAET
HEOOXO/JUMOCTh IIOMCKA AJbTEPHATUBHBIX HMCTOYHUKOB PACTUTEIBHOTO ChIPbs, 4TO
ONpefesieT IEePCHeKTUBHOCTh KyJIbTypbl «Ooponarsix» kopHed (BK) i nomyuenus
LIEJIEBBIX MeTa0oaMTOB. YMCTOTAa MOJIYy4aeMoro MpOJyKTa, HE3aBHUCUMOCTb OT IOTOJHO-
KJIMMaTHYECKUX YCJIOBHI, BO3MOXXHOCTh MacHITA0MPOBaHHUS IpolLiecca C HMCIOIb30BAaHUEM
OMOpPEeaKkTOpOB SBISAIOTCS IpeuMyllecTBaMU Hcnoib3oBaHus bBK npu  mpousBojctse
[IpEernapaToB Ha PacTUTENILHOM OcHOBE. B pesynbraTe mcciaenoBaHusi pa3paboTaH MPOTOKOJ
arpobakTepuansHoii Tpanchopmarumu Rhizobium rhizogenes pasmu4HbBIX THIIOB AKCIUIAHTOB
mukpopactenuid G. uralensis: mepBUYHBIX MOOETOB, CEMsIOJNICH, MEPBUYHBIX KOPHEH W
runokorune. M3yueno Baumsaue 100 MKM aneTocUpUHrOHa, BapbUPOBAaHHE BPEMEHHU
COKyNnbTUBUpOBaHUS (2 um 4 d9) Ha >PPEeKTHBHOCTH mpolecca TpaHcHOpMAIMH ABYMS
mrammamu 15834 SWISS u MSU 440. Onpenenen nHaubosnee BUpyleHTHbIN mtamMm (15834
SWISS, uwacrora tpanchopmarun — 39,64%), Bpemst nHpuupoBanus (2 9) 1 KOMIIETEHTHBIE
TUIIBl SKCIUIAHTOB Jis TpaHchopmauuu. B pe3yibTare nepBUYHOM cenekuuu oroOpaHo 12
AUHUR cTabmiibHO pactyumx KyasTyp BK. [IL[P-ananu3 nokasan, yTo Bce 0OTOOpaHHbIE TUHUH
ABIIAIOTCS TpaHCTeHHbIMH. [lo cymMMapHOMY colepkaHuI0 (EHOJIbHBIX COEIWHEHUN U
CKOpOCTH pOCTa Ha arapu3oBaHHOH cpere Mypacure-Ckyra (MC) oroOpanbsl 5 Haumbosee
nepcrnekTUBHbIX JMHUK BK, 1 KOTOphIX M3ydeHa AMHAMHKa POCTOBBIX MapaMEeTpOB IpPH
IIEPEHOCE ¢ arapu3oBaHHOW B xuakyro cpeny MC. IIpoBeneHo oOleHKAa HW3MEHEHUS
COJIep’KaHusl BTOPUYHBIX META0OJIUTOB MPU SITUCUTALIMU CATUIIUIOBON KUCIOTOM.

KaroueBbie caosa: G. uralensis, R. rhizogenes, “6opomaTtsie» KOPHH, POCTOBBIC MMapaMeTphI,
(1)6HOJ'ILHLI€ COCAUHCHUA, DJIMCUTAllUA

INDUCTION OF "HAIRY" ROOTS OF GLYCYRRHIZA URALENSIS
AND EVALUATION OF GROWTH PARAMETERS, PHENOLIC COMPOUNDS
WHEN GROWING ON SOLID AND LIQUID NUTRITIONAL MEDIA

Andreichuk D.D.%%*, Asbaganov S.V.}, Ambros E.V., Novikova T.1.}

! Central Siberian Botanical Garden SB RAS, Novosibirsk, Russia
2 Novosibirsk State University, Novosibirsk, Russia
E-mail: d.andreichuk@g.nsu.ru

Key words: G. uralensis, R. rhizogenes, “hairy” roots, growth parameters, phenolic
compounds, elicitation
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OIIEHKA JIEMCTBHUSA KOMIIOHEHTOB BUOJIOTUYECKHUX ITPEITAPATOB,
CHMXKAIOIUX T’EPBUIINIHYIO HAT'PY3KY U CTUMYJIMPYIOIIUX POCT
U PABBUTUE PACTEHUI

Anrucumosna JL.I'.

I'ocynapcrBeHHOE OrOKETHOE Yyupexaenue Peciyonuku bamkoproctan
«Hay‘lHO-I/ICCJIGHOB&TCHI)CKI/Iﬁ TEXHOJIOTHYECKUN HUHCTUTYT Fep6I/IHI/II[0B U pECryJIATOPOB pOCTa
pacTeHni C OMBITHO-IKCIIEPUMEHTAFHBIM MTPOU3BOICTBOM AKaneMnu Hayk PecryOnnkn
Bamkoprocrany», Y da, Poccus

E-mail: biotechexpert22@gmail.com

C uenbio pa3pabOTKH Mep 3alIUThl SPOBOM MATKOW MIIEHUIIBI OT TPUOHBIX 3a00J1eBaHMIA
IPOBEJICHA OI[CHKAa BO3MOXKHOCTH MPUMEHEHHs Ouornpenapara Ha ocHoBe mrammoB Bacillus
subtilis FD 1, LF 1 u BJI' 1, mposBIsIOMINX aHTarOHUCTHYCCKHE CBOMCTBA IPOTUB
(UTONATOreHHBIX T'PUOOB M CTHUMYJIUPYIOIIMX SHEPTHI0 MPOPACTAHUSA, BCXOXKECTb M POCT
37IAKOBBIX KYJIBTYp, B OaKOBBIX CMECSAX C TepOMIMAaMU IIUPOKOrO CIEeKTpa IEHCTBUS
Oynraiim u [lapagokc. YCTaHOBIIEHO, YTO KOHIIEHTPALMU TE€POUIUIOB, HCIOJIb3YEMbIC
B MOJICJIbHOM OIIBITe, HE YTHETAIOT >KU3HEAeATeIbHOCTh OakTepuit B TeueHue 10 cyTok
OKCITO3HIIMM, TIPH 5TOM WITAMMBI COXpaHsiorT THTp x0 10% wmerox/mn B mpucyrcTBum
repOuraoB. Taxxke mporecTupoBaHa (YHTHUIUAHAS AKTUBHOCTH IITAMMOB B OTHOILIECHUU
psana duronarorenHeix rpuboB (Alternaria alternata, Fusarium poae, F. graminearum,
F. oxysporum, Helminthospoirum sativum, Botrytis byssoidea). YcranoBieHo, 4To, mnpu
COBMECTHOM OJKCIO3WIUHM C TepOoMuIuaaMu OHompenapar COXpaHsSeT CBOM (DyHTHUIMIHBIC
cBoiictBa B TeueHue 4—10 cytok. BreisBneHo, 4yro oOpaboTka GuonpenapaTaMu 3HAUUTEIHHO
CTUMYIIUPYET pOCT TIEPBHYHOW KOpHEBOM cuctemMbl - B 4.2-8.7 pa3 sddexTuBHEES
B CPAaBHEHMH C XMMUYECKUMHU CPEJICTBAMU 3allluThl pacTeHuii u B 1.4-1.6 pa3 B cpaBHEHUU
C KOHTpPOJIEM, 4YTO OYE€Hb BaXHO Ha HayaJbHBIX JTamax Bereraquu pacteHuid. Poct-
CTUMYJIMPYIOIIasi aKTUBHOCTh TMPOSIBISUIACH B YBEIWYCHHHM KOJIMYECTBA MEPBUYHBIX U
OOKOBBIX KOpHEH, MX JUIMHBI M IUIOIAJM MOINEPEYHBbIX CPE30B 3a CUET MPOAYyLIHUPOBAHHEM
(GUTOropMOHOB. YCTaHOBIIEHO, 4YTO JoOaBieHue Ouomnpenapata B OaKkOBYIO CMECH,
COJIeprKallyl0 repOuIUIbl, BBI3BAIO YCUIIEHHE (DOTOCUHTETHYECKOMN EATEeIbHOCTH PacTEHUI
3a CyeT YBEIMYEHMs KOJMuYecTBa XJopodmioB A, b M KapoTMHOMJIOB /10 3HAYEHUl,
CPaBHMMBIX C KOHTPOJbHBIM BApUAHTOM B CpPAaBHEHUU C HCIOJb30BAHUEM TOJBKO
repobunuaoB. Takum o00pa3oM, Ha OCHOBAHWU TOJYYEHHBIX JaHHBIX H3y4YECHHBIE
OuornpenapaTbl MOXXHO PEKOMEHJ0BATh B KaUeCTBE OMOPYHIHIIMIOB U POCTCTUMYJIUPYIOIIUX
IIPENapaToB.

Kawuesie cnosa: Bacillus subtilis, Triticum aestivum L., 6rnodyHurumwmsl, poToCHHTES

EVALUATION OF THE EFFECT OF THE BIOLOGICAL PREPARATIONS
COMPONENTS THAT REDUCE THE HERBICIDE LOAD AND STIMULATE
THE GROWTH AND DEVELOPMENT OF PLANTS

Anisimova L.G.

State Budgetary Institution of the Republic of Bashkortostan «Research Technological Institute of
Herbicides and Plant Growth Regulators with Pilot Production of the Academy of Sciences of the
Republic of Bashkortostan», Ufa, Russia

Key words: Bacillus subtilis, Triticum aestivum L., biofungicides, photosynthesis
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OCOBEHHOCTHU BBEJIEHUS B KYJBTYPY IN VITRO
ARTEMISIA MARTJANOVII KRASCH. EX POLJAKOV

AntoHoBa E.E.", Kyuaposa E.B.

Cesepo-Boctounslii GpenepansHbId yHUBEPCHTET, SKyTCK, Poccus
E-mail: ee.antonova@s-vfu.ru

[Tonbiee MapThsiHOBa — mpencTaBuTeNnb poxaa Artemisia L., sHmEemMuyHOE pacTeHue,
BBeneHO B Kpacuyto kuury Skyruu (2017), mpeactaBiseT HHTEPEC KaK HCTOYHUK d(PUPHBIX
Macea ¥ BTOPHYHBIX MeTabonuTOB. B Ham3emHuoii wactu Artemisia martjanovii comepxurcs
10 0,19 % sdupusix macen, B kopusix — 0,72 %.

Llenbto mccienoBaHus SIBISICTCS BBEICHUE B KyJBTypy In Vitro Artemisia martjanovii
Krasch. Ex Poljakov. Cemena nukopacryiiero pacteHus Obliu coOpansl B aBrycre 2022 1. B
OKpecTHOCTSX ¢. Enmanka XaHramacckoro paioHa SKyTHH, IZleé COXPaHWIMCh HECKOJIBKO
LEHOMOMYJISIUN pacTeHusl. B KOHTpOIMpPYyEeMbIX YCIOBHUAX KIMMaThudyeckod kamepbl MLR-
351H (Sanyo) Ha GesropMoHanbHOI nuTarensHOU cpene Mypacure-Ckyra (MC) B uvamkax
[letpu mnpopamuBaiy CTEPUIbHBIE MPOPOCTKU O HACTOSIIMUX JUCTheB. Jlamee uist
no0erooOpa3oBaHusl CTEPWIBHBIC TPOPOCTKH mepecakuBaiu Ha 250 ™M KoiObl ¢
nutatensHoi cpenoit MC ¢ no6asnenuem 0,5 mr/n 6-6enzunamunonypuna (BAIT). 3atem u3
JIMCTOBBIX DKCIUIAHTOB WHUIIMUPOBAIH TOIyY€HHE MUKPOKIOHOB Ha mHUTaTeNnbHOu cpene MC
¢ go0aBieHHEM pa3IUYHbIX BapuaHTOB (UTOTOPMOHOB. B Xo/e sKcrepuMeHTaNbHBIX paboT
OBUIO YCTAHOBJICHO, YTO 00pPa3lbl, KyJIbTHBHPYEMBIC ITPH J00ABJICHUN B IUTATEILHYIO CPENY
0,5 mr/n BAIl naBanm WMHTEHCHBHOE MoOerooOpa3oBaHue, a npu gobasieHun 0,5 Mr/m o-
HaQTHITYKCYCHOM KHCIIOTHI HAOJIIOAAJICsl HTHTEHCUBHBINM POCT U KOPHEOOpa30BaHHUE TIOOETOB.

Takum 00pa3om, OblIa pazpaboTaHa TEXHOJIOTHS MOJYYEHHs MHKpPOKIOHOB Artemisia
martjanovii, ycmemHO HWHHIMHPOBAHO KOpHeoOpa3oBanue. ClenylOUMM  3TarnoMm
UCCJICIOBAHMS SIBIISICTCS W3YYCHHME aJalTallid MHUKPOKJIOHOB B YCJOBHSX MOYBEHHBIX
CyOCTpaToB B rOpIIOYKAX, a 3aTE€M B YCIOBHSIX OTKPBITOTO TPYHTA.

Uccnenoanne BbimonHeHo B CB®Y 3a cuer rpanta PH® Ne22-14-20031,
https://rscf.ru/en/project/22-14-20031.

KuaroueBbie ciioBa: Artemisia martjanovii, in vitro, MUKpOKIIOHBI, PETyJIITOPBI pOCTa

FEATURES OF INTRODUCTION INTO CULTURE IN VITRO
ARTEMISIA MARTJANOVII KRASCH. EX POLJAKOV

Antonova E.E. Kucharova E.V.
North-Eastern Federal University, Yakutsk, Russia
Key words: Artemisia martjanovii, in vitro, microclones, growth regulators
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OTBETHAS PEAKIIUA 3AIIIMTHBIX CUCTEM HIIEHUIIBI MATKOM
B YCJIOBUAX COJIEIHEJIOYHOI'O CTPECCA

Apucosa A.K.

IIepMcKkuil rocy1apCTBEHHBIA HALIMOHAIBHBIN UCCIIEI0BATENbCKUN YHUBEPCUTET, 1lepmsb, Poccus

E-mail: nast483@bk.ru

[Ipy OJHOBpPEMEHHOM BO3ACHCTBMM 3aCOJCHHMS M UIEJIOYHOCTH HAa PACTEHUS UX
OTBETHBIC PEAKIMU HaIPaBJIEHbl Ha OCMOPETYJSALHIO, 3alIUTY OT H30BITKA 3aCOJISIOIINX
MOHOB M OKHMCIUTENIBbHBIX paAukanoB, a Takke Ha pH-perymsanuio. CymectByeT
onpezeNieHHass TPYAHOCTh B OTAeIeHHH 3(PQeKTa TOKCUYHOCTH COJIeH OT BO3IACHCTBUS
BbicokuX pH Ha pacrenue. Llenb ucciaenoBaHuil — B YCIOBMSIX COJICHIENIOUHOTO CTpecca
ONpEeAeNnTh BKJIAJ 3acCOJCHHMs] M MIEIOYHOCTH B HW3MEHEHHUE COJACPKAHHUS HEKOTOPBIX
OpPTaHWYECKUX KHUCIOT (IIaBEJICBOM, SOJIOYHOW, SHTApHOH, JIMMOHHOW) W TEPOKCHIIA3HON
AKTUBHOCTH B JIUCTBSIX NIIEHULBI. Mamepuanvl u memoosvl. OOBEKTOM SBISETCS MILIEHUIA
msrkast sposast (Triticum aestivum L.). MccnemoBanust mpoBeieHbI B JIBYX(haKTOPHOM
skcriepumente ¢ BozneictBueM NaCl-3aconenus (50 MM, 100 MM, 150 MM, 200 MM) u
miesiounoctu (7, 8, 9, 10 pH). OT60p pactuTensHbIX pod nmpoBenu yepes 1, 4, 24 yaca nocne
cTpecc-Bo3AeiicTBus. OmnpeneneHo coaepKaHHe OpPraHMYecKUX KHUCIOT (IIaBeNeBOid,
JMMOHHOM, A01049HOH, stHTapHOI) — MeTooM BOJXKX, akTUBHOCTB NepoKcHa3 — M0 METOAY
bosipkuna. PesynbraTel 3kcmepuMeHTa 00paOoTaHbl ABYX(MAKTOPHBIM AHCIIEPCHOHHBIM
aQHAJTM30M C TMOBTOPHBIMH HM3MEPEHUSMH ISl ONpPEACICHHUS CHJIBI BIUSHUSA (PAKTOpOB (1O
Cuenexopy), npu ypoBHe 3HauuMocTu P <0,05. Bce BbIuncieHus MpOBEIEHBI C MOMOIIBIO
YHHUBEPCAJIBHOTO cTaTUCTHYecKoro nakera Stadia 8.0.

[Ipu conemenounom ctpecce NaCl-3aconeHue M IIETOYHOCTH B MAaKCHUMAallbHOM
CTENEHHU OIPEAESUIM M3MEHEHUE COJIep)KaHUs OpraHMdeckux KucioT nukia Kpebca B
JUCTHSIX MIICHHUIIBI; BO BCE MEPHOIbI HaOMoIeHUI o0mas (akTopHas Harpyska cocTaBuia
6omnee 90%. Heckonbko HUXKE MOKa3aTeNlb BIUSHUSA (PAKTOPOB Ha aKTMBHOCTh MEPOKCUIA3 U
COJIepXKaHue I11aBeJIeBOM KUCIOThI, criia BausHUA ot 60 10 90%. Benuunna pH B HeckoJIbKO
Oonbiield creneHu, yeM KoHueHTpauuss NaCl, ompenensna HM3MEHUYHUBOCTh COAEPKAHMS
OPTraHWYECKUX KHUCJIOT B JIMCThAX MIIEHUIBI. [lo-BUAMMOMY, MpHU COJEMIETIOYHOM CTpecce
MeTaboIM3M KUCIIOT CBA3aH C UX ydyacTHeM B ocMoperyisiuuu u pH-romeocrase. [IposiBunach
TEHJCHIIUS K TMOBbIIeHHOMY BiusiHUI0 NaCl-3aconeHus Ha MEepOKCHAa3HYI0 aKTHUBHOCTH B
JUCTHSIX MILEHUIBI, 10 CPABHEHUIO CO IIEIOUYHOCThIO. I3MeHeHne akTUBHOCTH MEPOKCHIa3 B
JUCTHSIX NIIEHULBI 4Yepe3 | 9 Iocie BHECEHHUS COJIM B KOPHEBYIO CPELy COOTBETCTBYIOT
ONMYOJIMKOBAHHBIM B JIUTEpAType JAaHHBIM O PaHHUX NMPU3HAKAX Pa3BUTHSI OKUCIUTEIBHOTO
cTpecca y pacTeHHUM.

KiaroueBbie cioBa: Triticum aestivum L., conemienodyHoil cTpecc, OpraHUYecKHe KHCIOTHI,
Nepoxkcuaasa.

PROTECTIVE SYSTEMS’ RESPONSE OF WHEAT
EXPOSED TO SALT-ALKALI STRESS

Arisova A.K.
Perm State University, Perm, Russia
Key words: Triticum aestivum L., salt-alkali-stress, organic acids, peroxidase.
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®YHKIIMOHAJIBHBIA AHAJIN3 TPAHCIIOPTHBIX BEJIKOB BUPYCA
3EJEHOM IMATHUCTOCTHU T'MBUCKYCA

ATabeKkoBa A.K.*, Jle3xoB A.A., Mopo3os C.1O., ConoBbeB A.T'.

HUUN ®usuko-xumuueckoit omomorun uM A.H. benozepckoro MI'Y um. M.B. JlomoHocoBa, Mocksa,
Poccus
E-mail: asya atabekova@mail.ru

Tpancnoptueie 6enxu (TH) BupycOB pacTeHHMII HEOOXOAWUMBI JJISI MEXKKIETOYHOTO
TPAaHCIOPTa BUPYCHOIO reHoma uepe3 miasmogecMsl (I1[1), nuroruiazMaTHueckue KaHalbl,
COCAMHAIONINE COCEAHME KJIETKM B TKaHiX pacteHuil. Th crmocoOHbl yBenTUYMBATH
IPOMYCKHYI0 cnocoOHocTh KaHayoB [/, 4To nemaer BO3MOMKHBIM TPaHCHOPT BUPYCHOI'O
F€HOMa M3 KIETKH B KJIETKY. MEXKIETOUHBIM TpPaHCHOPT BHUPYCOB CONPSKEH € HX
perIMKanyen, KoTopasi IPOUCXOAUT B aCCOLMALUU ¢ MEMOpPaHHBIMU KOMIIAPTMEHTaMHU, 4acTO
pacrionoskeHHbIME BOM3H [/, KOTOpble MpencTaBisiOT co00il SHAOMEMOpaHBI KIETKH,
MOJIUGUIMPOBAHHBIE BUPYCHBIMU Oenkamu. Bo MHOrMX ciyyasix HOKa3aHO, YTO BUPYCHBIE
Tb urparotT OCHOBHYIO poJib B (JOPMHPOBAHUHU TAKUX MEMOPAHHBIX KOMITAPTMEHTOB.

PHK-renom Bupyca 3eneHoii mstHuctoctu rubuckyca (B3IIY) xomupyer asa Tbh,
HEOoOXOIUMBIX JUIsl BUPYCHOTO TpaHcnopTa, HazbiBaemMblie BMB1 u BMB2. BMBI1 coaepxut
XEJIMKAa3HbIM JIOMEH M, KakK IPEANoJiaraloT Ha OCHOBAaHUU €ro CXOACTBA C JPYrUMH
BUPYCHBIMH Oenkamu, crocoOeH cBsi3piBaTh PHK, o00pa3ys mnpenHazHaueHHYIO IS
MEXKJIETOYHOTO TpaHcnopTa ¢(opMy BuUpycHoro reHoma. BMBI jokanu3oBan u B
nuToriazmMe, W B sape. BMB2 mpencraBiser coOoii  HeOonbmioW OEloK ¢ IByMS
ruipopoOHBIMU JIOMEHAMHU, KOTOPBIM MHTErpHUpOBaH B MeMOpaHbl HHJIOMIA3MaTHYECKOTO
perukynyma (OI1P). Dxcnpeccus BMB2 B kneTkax pacteHui NpUBOAUT K (POPMHPOBAHUIO
MeMOpPaHHBIX KOMIIAPTMEHTOB, PACHONOKEHHbBIX BOIM3U [1/] U ABIAIOMIMXCS TPOM3BOIHBIMU
memOpaH OIIP, u x Tpancnioptry BMBI1 B 3T cTpyKTYpBHI.

B nmanHoii paboTe moka3aHO, 4TO BpeMEHHas Jkcrpeccus Oenka BMBI1 B ymcThsix
Nicotiana benthamiana BbI3biBaeT pa3BuUTHE 3alUTHOIO OTBETAa PACTCHHUIl, CXOIHOIO C
TUTIEPUYYBCTBUTEIILHBIM, W HCCIEJOBaHA CBsI3b MEXIy Jokanmu3anuend Oenka BMBI1 u
UHAYKIHEW 3amuTHOro otBera. OOHapyxkeHo, uro BMBI, Hecymmii curHan saepHOi
JIOKaJIM3alluM, HE BBI3BIBAET 3AIMTHOIO OTBETa. AHAJIOTMYHBIM O00pa3oM, CEKBECTUPOBAHUE
BMBI1 B BMB2-cneunguueckux MeMOpaHHBIX CTPYKTypax, HaOdronaemMoe IpH KO-
skcnipeccun BMB1 u BMB2, cynpeccupyert 3amuTHbiii oTBeT. Takum o0pa3oM, akTHBAIUs
3alUTHOTO OTBeTa Ha »Hkcrnpeccuto BMBI1  Tpebyer nokamuzanuu paHoro Oenka B
LUTOIIa3Me.

KiroueBble cj1i0Ba: BUPYCHl pacTeHUI, MEXKJIETOYHBIA TPAHCIOPT BUPYCOB, IJIa3MOAECMBIL,
TPaAHCIIOPTHBIE OEITKA BUPYCOB, 3alIUTHBII OTBET paCTeHUH

FUNCTIONAL ANALYSIS OF MOVEMENT PROTEINS
OF HIBISCUS GREEN SPOT VIRUS

Atabekova A.K., Lezzhov A.A., Morozov S.Y ., Solovyev A.G.
A.N. Belozersky Institute of Physico-Chemical Biology, Moscow State University, Moscow, Russia

Key words: plant viruses, virus cell-to-cell movement, plasmodesmata, viral movement
prorteins, plant defense response
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CE30HHBIE UBMEHEHUA KPUOPE3UCTEHTHOCTH ITOYEK
BO3OBHOBJIEHUA HYLOTELEPHIUM TREPHILUM

ATtosa M.C., MaabpimeBP.B., Ta6anenkona I'.H.
WuctutyT 6nonornu Komu HI YpO PAH, r. CeikteiBKap, Poccus

[Touku BO30OHOBIEHUS SIBISIFOTCS YAOOHOW MOJIEBIO AJISl U3yUEHUs MPOIIECCOB POCTa,
MeTaboar3Ma U OMO’HEPTeTHKH 1o BIHsIHUEM (DakTOpoB cpeabl. MccnenoBanus MOTYT 1aTh
HOBYIO MH(pOpMAIHUIO O (PU3HOIOr0-OMOXMMHYECKUX U MOJIEKYJISPHBIX MEXaHHU3Max pocTa
nobOera Ha dSTame BHYTPUIIOUYEYHOro pocTa. OOBEKT HCCIIENOBAaHMI IMOYKH BO300HOBIICHUS
Hylotelephium trephilum - mMuOronersero TpaBsSHUCTOro pacTeHus. YCTaHOBJICHO, YTO JHAIa30H
TEMIIepaTypbl 3aMep3aHusi BOJbI B IMOYKax cocTaBisti oT -4 go - 6°C. Haumenbinas
Temmneparypa 3apukcupoBaHa B aBrycre - 6°C, B TeueHHE OCEHM, 3UMbl MU BECHBI OHA HE
npesbimana -4°C. OBOIHEHHOCTh TKaHEW MOYEK B TEUYEHHE ToAa HE M3MEHsIach W Obuia
omuska k 80%. B BeceHHe-neTHuii mepron npeodnanana (pakuus cBOOOAHON BOABIL, B OCEHHE-
3UMHHH C POCTOM KOHIEHTPAIMH KPHOIPOTEKTOPOB, MOSBISUIACH (DPAKLHS CBS3aHHOM BOJBL
BrisiBrieHa BbICOKasi HHTEHCUBHOCThD JbIXaHUS MMOYEK B OCeHHe-3uMHUM nepuo. [lokazano, uro
KOJIMYECTBO 3allacaeMoM SHEPruM OT O0pa3oBaHHOM MpH AbIXaHUU gocturaigo 60%, yto
CBUJIETEIHCTBYIOT 00 HHTEHCHBHOM METa00JIM3Me MEPUCTEMATUYECKUX TKAHEH.

YcranoBieHo, 4To GpopMupoBaHHE (POTOCHHTETHUECKOTO ammapaTa B IMEPBYIO OYepeib
OCYIIIECTBIISIETCS 32 CUET CUHTe3a X @. MOXKHO moJiarath, 4To NMPH BHICOKONH MHTEHCUBHOCTHU
HHEPTEeTUYECKOT0 MeTadoJM3Ma M OTCYTCTBUM BHIMMOIO pPOCTa MOYEK B 3MMHHUHA HEPUOJ
oOpa3yemast SHEprus UCIOIB3YETCs Ha MPoliecchl MOpdoreHe3a TKaHEe 1 OpraHoB.

Kawuesbie caoBa: Hylotelephium trephilum, mouyku Bo300HOBIEHMS, OBOXHEHHOCTD,
KPUCTAJUTU3AIHS BOJIBI, 3allaCAHUE SHEPTHH.

SEASONAL CHANGES IN THE CRYORESISTANCE OF THE BUDS
OF THE RENEWAL HYLOTELEPHIUM TREPHILUM

Atoyan M.S., Malyshev R.V., Tabalenkova G.N.

Institute of Biology of the Komi Scientific Center of the Ural Branch of the Russian Academy of
Sciences, Syktyvkar, Russia

Key words: Hylotelephium trephilum, buds renewal, water content, crystallization of water,
energy storage
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BJIUAHUE TEMIIEPATYPBI BO31YXA HA ®OPMUPOBAHHUE ®JIO3MbI
N KCUJIEMBI PINUS SYLVESTRIS L.

Adomun H.B.", Tapeaxkuna T.B., CepkoBa A.A, Cemenona JI.U., UBanoBa JI.C.

WuCcTHTYT Meca — o6ocobenHoe noapaszaeneHe OeaeparbHOr0 roCy1apCTBEHHOTO OI0KETHOTO
yapexaeHus Haykn denepaibHOro UCClea0BaTeNbCcKOro nenTpa "Kapenbckuii HaydHBIi EHTP
Poccuiickoii akanemun Hayk", [lerpo3aBojck, Poccust

“E-mail: afosh.nik843@gmail.com

Ilenp paboThl 3aKirovanach B OLEHKE BIMSHHUS TeMIIepaTyphl BO3AyXa Ha KCHUJIIO- U
dosmoreHe3 'y cocHbl OObIKHOBeHHOW. OOBekThl BriMrouanu naepeBbs 70-80 rer,
MPOU3pACTaBIINE B CPEIHEH U ceBepHOU Taire, U 40-meTHUE JepeBbs, MPOU3pACTABIINE HA
[TerpozaBoackoit JICII. ®ukcamuio 00pa3loB, W3TOTOBICHHE K WCCIEAOBAHUE CPE30B
MPOBOAMIIN MO CTAaHAAPTHBIM METOIMKaM. MeTeoJaHHbIe OBbLIN MOJIYYEeHBI C UCIOIb30BAHUEM
cepsuca "Pacnucanue [loroasr" (rp5.ru).

ConoctaBneHue JaHHBIX MO MpUpocTaM KcuiieMbl U (proambl y 70-80-1eTHUX TepeBbeB
¢ cymmamu 3¢dexTuBHBIX Temneparyp Beime +5 °C (COT+5) mokasanmo, 4ro Hambosee
3HAYUTENbHBIN 3((}EeKT TemmepaTypbl OKa3bIBAIOT Ha MPUPOCTHI Kcuiembl. MccnenoBanue
CE30HHOW aKTUBHOCTH KamOusi Ha mipumepe 40-JeTHUX JACpeBbEB MOKA3ajl0, YTO OTIOKCHUE
KaMOMeM KIJIETOK KcHJeMbl HauuHaeTcsd npu 3HayeHusx COT+5 Gombme 50 °C-cyr. B
CpelHEel Talire KpUTUYECKOoe I Hayaja KcuwioreHesa 3HaueHue COTH5 nocruraercs
MPUMEPHO Ha 2 HEeJeNu paHbllle, YeM B CEBEPHOU Taiire, 4To, BEPOSTHO, SBISETCS MPUIUHOMN
pa3iuuuii B BEIMUYMHE TPUPOCTOB KCUIIEMBI.

HccnenoBanue mpoBOAMIOCH TpH  momiaepkke rTpanta PHD Ne 21-14-00204
«3akoHOMEpHOCTH (HOPMHUPOBAHMS SIAPOBOM JPEBECHHBI Y COCHBI OOBIKHOBCHHOH B
IUarna3oHe KIMMAaTHYEeCKHX YCIOBHM:  (U3MOIOr0-OMOXMMHUYECKHE U MOJEKYISPHO-
TEHETUYECKHE MEXaHU3MBD».

KiroueBble ciioBa: KCHJIOI'CHE3, (1)J'I03MOF6H63, KaMOHuaabHAasl aKTUBHOCTh

INFLUENCE OF AIR TEMPERATURE ON THE FORMATION OF PHLOEM
AND XYLEM OF PINUS SYLVESTRIS L.

Afoshin N.V., Tarelkina T.V., Serkova A.A., Semenova L.I., Ivanova D.S.

Forest Research Institute of the Karelian Research Centre of the Russian Academy of Sciences,
Petozavodsk, Russian Federation

Key words: xylogenesis, phloemogenesis, cambial activity
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UMMYHOJOKAJHU3AIIAA )KACMOHOBOM KNCJIOTHI B KOPHAX
PACTEHUI I'OPOXA M POCT KOPHEI HA ®OHE 3ACOJIEHUSA

AxusipoBa I.p., Ba¢guna I'.X., l'unusryiaun A.P., I'adpdaposa I.P.

Y dumcknit mactutyt 6monorun Y ®UL PAH, Yda, Poccus;
“E-mail: akhiyarova@rambler.ru

Poib TOpMOHOB B peakuMud Ha 3acolieHHEe H3ydalach MOAPOOHO Ha MpuUMeEpe
abcuM30BON KHUCIOTHI. V3BeCTHO, YTO ’KACMOHATHI UTPAIOT HE MEHBIIYIO POJIb B a/alTalluu
pacTeHHil TpU JEHCTBUM CTPECCOBBIX abuoTuyeckux (akropoB. EcTe cBeaeHus o ponu
’KaCMOHOBOM KHUCJIOTBHI B PEAaKIIMM KOPHEBOW CUCTEMbI pAaCTEHUN B OTBET Ha 3acojeHue. Tak,
JKACMOHATBHI CITOCOOHBI WHTHOWPOBATH YIUIMHEHHWE KOpHeW. OmgHako, UIsi MOHUMaHHS
MEXaHu3Ma JIEUCTBUS KACMOHOBOM KHCIIOTBI Ha POCT KOPHEW, BAXKHO OLICHUTh U3MEHEHHUE
YPOBHSI M DPACIHpPENECICHUs] 3TUX TOPMOHOB B KJIETKaxX aleKCOB KOPHEH, TAE MPOUCXOAAT
MPOLIECCHI IEJICHUS U PACTSKEHUs KIIeTOoK. Takum o0pa3oM, 1enbio JaHHON paboThI SBISIIOCH
U3YYUTh OCOOCHHOCTH HMMMYHOTHMCTOXMMHMYECKOW JOKAIM3allMKd KACMOHOBOW KHCIIOTHI B
pacTyllel 30He KOpHEN pacTeHUI Topoxa IpH JIeWCTBUU 3aCOJICHHUS.

HccnenoBanust MpoBOJAMJIM Ha pacTEHHSX ropoxa moceBHoro Pisum sativum copra
Caxapnbiil 2. PacteHuss BbIpallUBaJId B yCIOBUAX ruaponoHukd Ha 10%-om Xormanae-
ApHOHa. 3acoyieHHe BBI3BIBAIM J00aBJIeHHEM B muTaTenbHbIM pacTBop NaCl B KoHEWHOI
koHueHTpanuu 50, 75 u 100 MM. Ha ueTBepThie CyTKH mocie 100aBlIeHUs XJIOpUIa HATpUS B
MUTATENBHBIA PACTBOP PACTCHUN M3MEPSUTH JJIMHY KOpHEH W (UKCHpOBaIM KOHUYUKH KOPHEH
JUIsl MMMYHOJIOKQJIM3allMM JKaCMOHOBOM KHCIIOTBL. V3ydeHHe HMMYHOTHCTOXUMHUYECKOMN
JIOKAJIU3alMA KAaCMOHOBOW KHCIIOTHI IPOBOJWJIM HA THUCTOJIOTMYECKUX CPE3ax pacTylleu
30HBI KOpPHEH ¢ WCHOIb30BaHUWEM CHEIM(PUUECKUX AaHTUTEI K JaHHOMY TOPMOHY H
BTOPHYHBIX aHTHTE], MeueHHbIX Alexas55. OkxpaiimBaHue Cpe30B BHU3YaIM3UPOBAIU C
MOMOIIIbI0 KOH(POKATBHON MUKPOCKONUH (IIPH IJIMHE BOJIHBI 56 1HM).

3aconieHHe NUTATEeIbHOTO pacTBOpa HMHTUOMPOBANO Y/UIMHEHHE KOpPHEW pacTeHui
ropoxa. JlelicTBue 3acoeHHs] Ha POCT KOPHEW YCHJIMBAJIOCh C YBEJIIMUEHHUEM KOHIIEHTPALMH
xJjopuja HaTpus (yMeHblleHue JUIMHBI KopHS Ha 5% mpu 50 MM, 11% - 75 MM u 37% -
100MM, 1O CcpaBHEHHMIO C KOHTPOJBHBIMH pAaCTEHHUSIMH), YTO, B CBOIO OYE€pelb,
CONPOBOXKAAIOCH YCHIIEHUEM UMMYHHOI'O OKPAIIMBAHHS KACMOHOBOW KHCIIOTHI B PacTyIIECH
30He KOpHel ropoxa. OTMeueHa sifiepHas JOoKalu3alus >kacMoHOBO# kucnoTsl (PH® 23-24-
00187).

KiroueBble ciioBa: HUMMYHOJIOKaJIN3alus, )KaCMOHOBAA KMUCJIOTA, 3aCOJICHUEC, POCT KOPHHL.

IMMUNOLOCALIZATION OF JASMONIC ACID IN PEA ROOTS
AND ROOT GROWTH UNDER SALINIZATION

Akhiyarova G.R., Vafina G.Kh., Giniyatullin A.R., Gaffarova E.R.
Ufa Institute of Biology UFRC RAS, Ufa, Russia
Key words: immunolocalization, jasmonic acid, salt stress, root growth.
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NCITOJIb30BAHUE JE®@UIIUTHOI'O 11O ABCHH§OBOﬁ KHUCJOTE _
MYTAHTA AUMEHSI J1J11 N3YYEHUSI BBAUMOJIEUCTBUS PACTEHUA
U MUKPOOPI'AHU3MOB

AxTsivoBa 3.A. Apxunosa T.H., lllapunosa I'.B., UBanos P.C., Becesnos /I.C.

Ydumcknii Uactutyt 6uonorun Poccuiickoii akagemun Hayk, nip. OxTsa0ps 69, 450054, Yda, Poccus
“E-mail: akhtyamovazarina@anrb.ru

CriocoOHOCTh pu3oC(epHbIX OakTepuil MPOAYLHMPOBATH WM pa3pyllaTb TIOPMOHBI
pacTeHHH M BIIMATH HAa UX KOHILIEHTPALMI0 B PACTEHUAX SIBISETCS OJHUM U3 OCHOBHBIX
(GakTOpOB, OT KOTOPBIX 3aBUCUT CTUMYJIALMS pocTa IOJ BIMAHUEM Takux Oakrepuil. O
npoayKuu OakrepusiMu adcimu3oBoii kuciaotel (ABK) m3BecTHo HemHoroe. Jlumb HelaBHO
HOSIBUJIMCH NMyOJIMKALMHU, TJI€ MOKHO HAWTH JIaHHBIE O COJIEP’KaHUM 3TOr0 FOPMOHA B KOPHSIX.
UToObl MPOBEPUTH MPEAIIONOKEHHE O TOM, YTO CTUMYJISIIUA POCTa PACTCHUHA MOXKET ObITh
cBsi3aHa co cr1ocoOHOCThI0O ABK moBbIIIATh TMIPABINYECKYIO IPOBOJUMOCTh KOPHEH 3a cYeT
aKTUBAIMK aKBAIIOPHHOB, Mbl H3y4YHIIN BIUsHHE OakTepuid Ha nedunutHbii 1o ABK myranT
sumeHs. Panee Hamu ObUIO mOKa3aHo, uyTo OakTepuu mtamma Bacillus subtilis 1B-22
noBbimatoT ypoBeHb ABK B pacTeHusix 3a cuer crnocoOHOCTH CUHTE3UPOBATh 3TOT TOPMOH U
BJIMSTH Ha €r0 MeTab0JIM3M B PaCTEHHSIX.

Heobpaborannsie Oaktepusimu pactenust aedummuraoro no ABK MmyraHTa samens
OTJIMYAINCH OT PACTEHUH UCXOJHOTO '€HOTHUIIA MEHBIIMM BECOM I00Oera u JJIMHON BTOPOIO
JUCTa, a TaKXKe IOHWKEHHOW THIPABIMYECKOW NPOBOAMMOCTHbIO. C MOMONIBIO METoja
MMMYHOTMCTOXUMHUYECKOM JIOKAJIN3alUN Mbl 3apErUCTPUPOBAIN Y MyTaHTa Oojiee HU3KUMN
ypoBeHb PIP2 akBamopunoB. Wuokymsums Bacillus subtilis 1B-22 crumynupoBana poct
pacTeHui, Kak MyTaHTa, TaK W JMKOro Tuma. Takxe MOJ BIMsSHUEM OakTepuil Bo3pacTral
YPOBEHb AKBAIIOPHHOB M THAPABIUYECKasl MPOBOJUMOCTh KOpHEW nedururaoro no ABK
MYTaHTa.

[Tomy4yeHHbIe pe3yabTaThl CBUACTENBCTBYIOT 0 HeoOXxonumoctu ABK st momnepsxanust
YPOBHSI aKBallOPUHOB, TMAPABIMYECKON NMPOBOJMMOCTH M pocTa pacreHuil. KommneHcarus
nebummra ABK y wMyranta 1oa  BIMSHMEM HWHOKYJISIMKA OakTEepUi, CIIOCOOHBIX
npoayuupoBate ABK 1 moBblath €e ypoBeHb B paCTEHHUSX, CIIOCOOCTBOBAJIA MOBBIIICHUIO
TUIPABINYECKON MPOBOAMMOCTH PACTEHUH 3a cueT yBenuueHus ypoBHs PIP2 akBanopuHoB u
HPOSIBJIEHUIO POCT CTUMYJIUPYIOIIEro agdexTa GakTepuil.

Pabora BemosnHeHa npu nmoanepxkke rpanta PH® Ne 21-14-00070.

Kurouesbie ciaosa: Hordeum vulgare, abeumzoas kucinora, ABK-neduiurabiii myrant Az34,
Bacillus subtilis, akBamoputbr)

USING OF ABA- DEFICIENT BARLEY MUTANT TO STUDY THE INTERACTION
OF PLANTS AND MICROORGANISMS

Akhtyamova Z.A., Arkhipova T.N., Sharipova G.V., Ivanov R.S., Veselov D.S.
Ufa Institute of Biology, UFRC, RAS, Prospekt Oktyabrya, 69, 450054, Ufa, Russia

Key words: Hordeum vulgare, abscisic acid, ABA-deficient mutant Az34, Bacillus subtilis,
aquaporins.
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FEHEPALINA A®K U UX ITIOTEHIHAJIBHAA POJIb_
B TIPOPACTAHUMU IIbLJIBIIBI XBOUHBIX PACTEHUU

Babymkuna K.O.", Jlynesa O.I., Bpeiiruna M.A.

MI'Y umenn M.B.JlomonocoBa, buonorudecknii ¢akynpreT, Mocksa, Poccust
E-mail: tardigradedd@gmail.com

M3BecTHO, YTO WBUIBIEBBIE 3€pHA ILBETKOBBIX pacTeHuil oOmenuBaiorcsi ADK-
CUTHAJIaMU C MEHCKMMU TKaHAMHU cnopodura. OTO, Hapsay € JApYrMMH Clocobamu
B3aMMOJICHCTBHSA, CIIOCOOCTBYET MX PENpPONYKTHBHOMY ycmexy. OnHako ObUIO HEHU3BECTHO,
OCYILECTBIIICTCS JIU NOJOOHAsl Peryssius y XBOHHBIX pacTeHMH. UTOOBI 3TO NMpPOBEPHTS,
HE00X0MMO OBIJIO HCCIENO0BAaTh PELENTHBHYIO Cpely, B KOTOPYIO IOMAJaeT IbUIbLA, —
ONBUIMTEIBHYIO KaIUII0. B €€ cocTaB BXOIAT YIJIEBObI, OPrAHUYECKUE KUCIOTHI U HEKOTOPHIE
Oenku. Ecnu npopacTaHue NbLIbIBI KOHTPOJIUPYETCS JKEHCKUMH TKAaHSAMHU IIPU [TOMOIIU
A®K, oHM IOJKHBI IPUCYTCTBOBATH B ONBUIMTEIBLHON Karlle.

MpbI npuMeHUIIN BbICOKOUYBCTBUTENBHYIO DIIP criekrpockonuto misa aerekunu AOK B
MaJIbIX 00BeMax KHUIKOCTU. lMccienoBaluch ONBUIMTENBHBIE Kamiaud 4 BHJOB XBOMHBIX
pactenuii u3 Tpex cemeiictB. ADK oOHapyXKeHBl y BceX HCCIEIYyeMbIX BHJOB, MPHYEM
COOTHOILLEHUE MEXIY CYNEPOKCHI-PaJUKaIOM M IEPOKCHIOM BOIOPOAA pa3IudacTcs y
IpeJICTaBUTENIEN pa3HbIX CEMENCTB. B ONbUINTENbHBIX KAIUISIX €M PE00IaJaeT CyIepOKCH/I -
panguMkal, a IEepOKCHUJ BOJOPOAA B  JETEKTHUPYEMBIX KOJIMYECTBAX OTCYTCTBYET.
Crumynupyronmii 3¢pdext 3roii ADOK mMbl ipoBepuiin B MOJENIbHOM cucteme in vitro. Ooe
A®K cTuMyInpoBaiy IPOPAcTaHUE MBUIBLBI, HO CYNIEPOKCHUJ IEHCTBOBAJI B HECKOJBKO pa3
apeKTHBHEE M, B OTIMYHE OT MEPOKCHIA BOAOPOAA, OTACIHHO BIHUSI Ha 3((HEKTUBHOCTD
OUIIOJIIPHOTO MPOPACTAHMSL.

Ms1 Takxke oOHapyxwiu 3HIOreHHyto reHepanuio ADK B cycneH3uu NbUIbIEBBIX
3€peH, KOTOpBIE, BEPOSTHO, MOIYT 3allMINATh IPOPACTAIOILYI0 MbUIbIYY OT I1aTOTE€HOB.
I'enepanuio ADK Mbl olleHHBaIM B AMHAMUKE: MUK HpULIENcS Ha 94 U COBMA CO BpeMEHEM
HOSIBJICHUSI ITEPBBIX MBLIBIIEBHIX TPYOOK.

Takum o0Opazom, TpopacTaHHWE TBUIbIBLI TOJOCEMEHHBIX PAaCTEHHMH  MOXET
perympoBartbes )KeHCKMMH TKaHsAMU 1pu oMo ADK. Ha ocHOBaHNM HalMX JaHHBIX MBI
IIPEANOIOXKIIN, YTO MX NPUCYTCTBUE B PELENTUBHOW MKUIKOCTH SBISETCA XapaKTEPHBIM
CBOMCTBOM XBOMHBIX PaCTEHMH, UMEIOIINX ONBUIMTEIbHYIO KA. OJHaK0, COOTHOLIEHUE U
poiib paznuuHbix ADK paznuyaroTcs y npeicTaBUTeNel pa3HbIX CEMENCTB.

KuroueBble ciioBa: xBoiiHble, popacTanue nbuiblbl, ADK, onbuinTenbHas Kais

ROS GENERATION ANDPOTENTIAL ROLE
IN CONIFER POLLEN GERMINATION
BabushkinaK.O.*, LunevaO.G., BreyginaM.A.

Biological Faculty, Lomonosov Moscow State University, Moscow, Russia
E-mail: tardigradedd@gmail.com

Key words:conifers, pollen germination, ROS, pollination drop
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BJUSIHUE BBICOKUX KOHIIEHTPAIITUIA COEI[PIH!EHPIFI KOBAJIBTA
HA COCTABJIAIOINUE IbIXAHUA PACTEHUMU ITINEHUIBI

Bairnapauna F.I/I.*, ®ensieB B.B., ®apxyraunos P.I'., "'apunosa M.H.

Y dumMcknii yHIBEpCUTET HAYKH M TEXHOJIOTHH, T. Y da, Poccus
E-mail: hgia844@gmail.com

Kob6anbt (Co) — TsKeNbIi MeTal, HOCTYNAIOIINUK B TIOYBY B PE3Y/IbTAaTe €CTECTBEHHBIX
FEOXUMHUYECKHX MPOLIECCOB M aHTPOIIOTeHHOM AesTeabHOCTH. CO B OUBE MOXKET HaXOUTHCS
B 1ByX (opmax — Co?* u Co®*. IIpu stom Co® siBstercst Gotee TOKCHUHBIM, CTAOHIIBHBIM 1
noABKHBIM. CO B BHICOKMX KOHLIEHTPALIUAX OKa3bIBaeT TOKCUYECKOE EHCTBUE HA pACTCHHUS,
YTO MPOSBIIAETCS B HAPYIICHUH BOJHOTO OOMEHA, MUHEPAIbHOTO NMUTAHUS U (POTOCHHTE3A.
JlpixaHnue sBISETCS OJHUM U3 ULEHTPAJbHBIX 3JEMEHTOB MeTabonu3Ma KkieTku. llpu
U3MEHEHHUHU YCIIOBHH Cpe/ibl MOXKET NMPOUCXOAUTh CMEHA COOTHOLICHUN JIBIXaTeIbHBIX MyTEH.
B mnacrosimiee Bpems HenoctarouHo uHpopmauuu o BiausHuM CO Ha JbIXaHUE U €ro
(yHKIIMOHAJIbHBIE COCTABIISIOLIHE.

Wzyuanu Bimusaue CoCly, Co(INDATA u Co(III)DATA na mapametpsl nbixanus 10-
CYTOYHBIX pacTeHuil sipoBoil mmenuipl (Triticum aestivum L. copra Kaszaxcranckas 10). B
NUTaTeNbHYIO cpeay Xorianaa-ApHoHa BHocuiau coeannenus kobansra (CoCly, Co(INDATA
u Co(IIHSTA) B konuenTpauuu 250 MxM.

Honst nuroxpomokcugaznoro mnyrtu (LII) npixaHus B KOpHSX TOJ BO3JIEHCTBUEM
Co(IINBATA Bozpacrana uHa 7%, CoCly; u Co(INDDATA nmpuBOAMIN K CHHXEHHIO JaHHOTO
napamerpa Ha 33% u 14%, otHOocuTenbHO KOHTpouss. [ons amprepHatuBHOro mytu (All)
neixanuss nox BiusaHEeM CoCl, uw Co(IDD3ATA mnoeeimmanace Ha 100 % u 75%,
COOTBETCTBEHHO, U cHIKanach Ha 12% B mpucyrctBuu Co(III)DATA. Ilox Bo3aeiicTBUEM
CoCl; nporcxonniio yBenMUSHHE JBIXATEIBHBIX 3aTparT oT rpocc-orocuntesa (R/PQ), uto
OTpakaeT COCTOsIHME cTpecca y 3Tux pacreHuid. B mpucyrctBum DJ[TA-kommiekcoB Co
MIPOMCXO/IMIIO HE3HAYUTEIBHOE MTOBBIIICHUE TAHHOTO ITapaMeTpa.

Takum oOpa3oM, MOKazaHbl pa3auuus BO BIAMSHUU coeanHeHuid Co Ha IMokasarenn
neixanusi. [loxg Bmusauem CoCly; u Co(ID3ATA nmonst AIl nmpixanust Bo3pacTajia, 4YTO
MOKa3bIBaeT 0oJiee BBICOKYIO TOKCUYHOCTb 3TUX COEIMHEHHH MeTana. Mcxoas u3 BeTUYnHBI
R/PQ pacreHusi MCOBITBIBAIM 3HAYMTENbHBIN cTpecc moxa BiausaueM CoCl, ' B MeHbIei
crenieru B npucyrctun I TA-kommnekcos Co.

Karwueblie cioBa: Triticum aestivum L., anerepHaTHBHAsS OKCHIa3a, IbIXaHHUE, KOOAJIBT.

INFLUENCE OF HIGH CONCENTRATIONS OF COBALT COMPOUNDS
ON RESPIRATION COMPONENTS IN WHEAT PLANTS

Baigildina G.1., Fedyaev V.V., Farkhutdinov R.G., Garipova M.I.

Ufa University of Science and Technology, Ufa, Russia
Key words: Triticum aestivum L., alternative oxidase, respiration, cobalt.
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PACTEHUE PETYJIUPYET CUHTE3 AHTUBAKTEPUAJIBHBIX COEJJMHEHUM
PU30BUAMU

baiimuen A.]I.X.*, Baagmmuposa A.A., MatausizoB P.T., Jlabuna A.M.,
duasiea K.10.

WucturyT ouoxumum u renetuku Y OUIL PAH, r. Ya, Poccus
E-mail: baymiev@mail.ru

KnyOGeHbKOBBIM OakTepusiM JUIsl YCIIEHUIHON KOJIOHM3alUM U MHPHULIHUPOBAHUS KOpPHEH
pacTeHHs-X035l1MHa HEOOXOJUMO TPOTHUBOCTOSNTH B  KOHKYPEHTHOW Oopb0e Ipyrum
OJIM3KOPOACTBEHHBIM PU300UAM U OCTOPOHHEH MuKpodiiope puzochepsl. Eme B 60-x romax
OpOIJIOr0 BeKa y pu3oOmid ObUIM OOHAPYXKEHBI COCAMHEHUH pPa3IHYHOW IPHPOJIBL,
creuu(UYHO MOAABIAIONIME POCT FOMOJIOTHYHBIX OakTepuid. Pu30o6uu crocoOHbI MOJABIATH
pocT KOHKypupyrommx Oaktepuid myreM cuHTe3a AHL (N-anui-roMocepuHIaKTOHBI —
CUTHAJIBl YyBCTBA KBOpYyMa), OakTeprnodaroB 1 0aKTEPHOLIMHOB.

C nenplo u3ydeHus CoCOOHOCTH K IO/ABJIEHUIO POCTa POACTBEHHBIX OaKkTepuil HaMu
npoBesieH cKpuHUHT 1019 mTaMMoB pu300Hil U3 KOJIEKIIMU CUMOMOTHUYECKUX PU30C(HEPHBIX
MukpoopraiusmMoB «Cumouont» MBI YOUL] PAH. HccrnenoBanusi mramMmMoB pu3o0uit
Rhizobium leguminosarum u Neorhizobium galegae, uzonupoBaHHBIX U3 KiIyOeHBKOB 20
BUJIOB JIUKOpAcTyIIMX BUAOB 0000BbIX pacteHuil IOxHoro VYpana, mnokasaau, uTO
HOJaBJICHUE POCTa KOHKYPHUPYIOLIUX OaKTepuil pu300UsSMHU - JOBOJBHO PAacCHpOCTPAHEHHOE
aBieHre. B cpemaHem, npu BeIpamuBaHuM Ha OoraTeix cpenax, oT 10 mo 40% mrammoB, B
3aBUCUMOCTH  OT  pPAacCTeHUA-XO3iMHA, CHHTE3UPOBAIM M  BBUIEISJIM B Cpeay
anTuOakTepuanbuble  coeauHeHuss (AC). BbigBiI€HO, 4YTO  OPOLEHT  ILITaMMOB,
curresupyroumx AC B HEKOTOPOHl CTENeHH COOTHOCUTCS C YPOBHEM T'€HETHYECKOIO
pazHoOOpa3uusl MOMYJISIIUA MUKPOCHMOUOHTOB 0000BOro pactenus. [Ipu 3ToM mokazaHo,
yro cuHTe3 AC Ha OoraTblX cpeiax MPOUCXOAMT CIIOHTAHHO U €ro YpOBEHb HE 3aBUCUT OT
HaJIM4us B KyJIbTYPaJIbHOM cpenie Ipyrux O0akTepuil uiu ux koMmnoHeHT. OnHako cuHte3 AC
MOYKET KpaTHO YBEJIUYMBATBHCS MOJI BO3JACHCTBHEM pacTUTENBHBIX (DIaBOHOUIOB. Takum
0o0pa3oM HMMEHHO pacTeHHE CIOCOOHO pEeryJupoBaTh CHHTE3 AaHTUOAKTEpHUaJIbHBIX
COEMHEHUH y KIIyOeHbKOBBIX OaKTepuil.

HccnenoBanue BBITOJNHEHO 3a c4eT TrpaHTa Poccuiickoro HayuHoro ¢onma Ne 22-24-
00193, https://rscf.ru/project/22-24-00193/.

KawueBbie ciaoBa: 0000BO-pr300HManbHbIl  cUMOWO3, pH300HMH, aHTHOAKTEpUATbHBIC
COCIMHEHUSI, PEryIISIUs CHHTE3a aHTHOHOTHKOB.

PLANT REGULATES SYNTHESIS OF ANTIBACTERIAL COMPOUNDS
BY RHISOBIA

Baymiev Al.Kh.", Vladimirova A.A., Matniyazov R.T., Lavina A.M.,
Filyaeva K.Yu.!
Institute of Biochemistry and Genetics UFSC RAS, Ufa, Russia

Key words: legume-rhizobium symbiosis, rhizobia, antibacterial compounds, regulation of
antibiotic synthesis.

59


mailto:baymiev@mail.ru

n LUECTH!
7 ®MIMONOIOB PACTEHHA
POCCHH

«Buonorusa pactenuii B anoxy rnodanbHbIX U3MeHeHu knumatay  18-23 centabps 2023 roga, r. Ydba

YbA 2023

POJIb BOBOBOI'O PACTEHHUA B @®OPMHUPOBAHUU 'EHETUYECKOI'O
MHOT' OOBPA3UA KITYBEHBKOBBIX BAKTEPU B CBOMX KJIYBEHBKAX
HA PA3HBIX CTAAUAX BETETALIUA

BaiimueB AH.X.*, Kopsikos U.C., Akumosa E.C., Bragzumupona A.A.,
BaiimueB Aun.X.

WucturyT 6noxumun u reaetuku Y OUL PAH, Y da, Poccus
“E-mail: baymiev@anrb.ru

W3BecTHO, 4YTO pH300MH (opMHUpYIOIUME KIyOSHHKHM Ha KOPHAX JUKOPACTYIIUX
0000BBIX pacTeHUH OTIMYAIOTCA YacTO BBICOKUM TI'€HETHYECKHM pa3sHOOOpa3HeM, 4YTO
COOTBETCTBEHHO BIIMsCT U Ha 3¢ (dekTuBHOCTh (Ppukcanuu uMmu azora. Kazamoch Obl 4TO 3a
TBICAYEIIETHS COBMECTHOM 3BOIIOLIMN OOOOBBIX pacTeHUI U KIIyOEHBKOBBIX OaKTEpUH JOIKHO
0bL10 chopMHpOBaTHCS HAUOOJIEE ONTUMATBHBINA TCHETUYECKUI BapUaHT OAKTEpUH, KOTOPYIO
Obl pacTeHHe YCHELIHO aMIM(UUIUPOBANO B KIyOE€HbKaX M J00MBanOCh Obl TUM BBICOKOI'O
COJIepKAaHUs STUX MUKPOOPTaHU3MOB B CBOeH puzocdepe. ITo MpUBOANIIO OBl B CIEIYIOIIUI
Ce30H 00pazoBaHKe KIYyOCHbKOB MMEHHO 3THMH BapHaHTaMH OakTepHii, u Tak 1o uukiy. Ha
caMoOM Jlelie CHUTyalusi coBceM wWHas. VM WMEHHO pacTeHHe SBISIETCS OCHOBHBIM
BBICOJIOTIOJIyYaTeNIeM OT BBICOKOTO MOJUMOp(HU3Ma KiIyOSeHbKOBBIX OaKkTepuil B puszochepe u
CKOpee BCEer0 aKTHBHO y4acTBYeT B (DOPMHUPOBAHHH Te€TepOTeHHOCTH pu3o0uil. Hamu ObL10
MOKa3aHO, 4YTO HauOonbmmii noaumMophusM  GOpMUPYIOMUX  KIYOEHbKH  pU300uit
HaOJroaeTcsi B HA4YalbHOW CTaJMM BETETAllMMd pacTeHws. Torga »xe HaOmomaercs u
HauOonpIIMi pa3Opoc OakTepuil MO MoOKa3aTeasiM UX a3oTdukcupyoomeil aktuBHocTH. K
cepelMHE BereTalu B KIyOGHbKax YyxkKe OOHapyxkuBaeTcsi Ooyiee BBIpaBHEHHBIE I10
HoKa3zaressiM a30T(UKCalUK IITaMMbl PU300MH U COOTBETCTBEHHO HAONIONAETCS CHUKEHHE
noauMopdu3mMa MHKpoopraHu3MoB. Kak Mbl mpenmojaraeMm, 3TO IMPOUCXOAUT 3a CYET
OTMUPAHUS CBEPX AKTHUBHBIX U HEI((EKTUBHBIX BapUaHTOB KiyOeHbKOB. Ilo cyTtH, pacrenue
NPOIYCKAeT dYepe3 CHUTO OTOOpa BapuaHTHl KIyOEHBKOB, (POPMHUPOBAHHBIX pa3HBIMHU II0
3pPEKTUBHOCTH OaKTepHsIMM, OCTaBlsAs KIyOeHbkH HaubOosee ontumanbHble no C/N
COOTHOIIIEHUIO, KOTOpasi 3aBHCUT OT BHEUIHETO (pakTopa, W TaKuM OOpa3oM OUYeHb TOYHO
HacTpaMBaeT CBOH a30TQUKCUpYIOUIM anmapar. B KoHIle Bereranuu B ciaydyae MHOTOJIETHUX
0000BBIX pacTEHUU MPOUCXOAUT OOpa30BaHHUE KIYOCHBKOB, 3aJaueil KOTOPBIX SBIISICTCS
ammudukanus OakTepuil B pusocdepe K clenyloleMy Ce30HY, MPH KOTOPOM pacTeHHE
BEPOSITHO CHIKAET CBOIO CIIEIU(HYHOCTD, YTO TTO3BOJISIET PA3HBIM T€HETHYECKIM BapHuaHTaM
KJIyOeHbKOBBIX OakTepuil (opMHpOBATH Ha HEM KIyOeHbKH. VccienoBaHHe BBINOJIHEHO 3a
cuet rpanTta Poccuiickoro Hayunoro ¢onma Ne 22-24-00207.

Karouessle cnoBa: puzodus, momuMopdusm, 3hHEeKTHBHOCTD a30THUKCAINH, O000BEIE.

THE ROLE OF THE BEAN PLANT IN THE FORMATION OF THE GENETIC
DIVERSITY OF NODULE BACTERIA IN THEIR NODULES AT DIFFERENT
STAGES OF THE VEGETATION

Baymiev An.K., Koryakov I.S., Akimova E.S., Vladimirova A.A., Baymiev AlL.K.
! Institute of Biochemistry and Genetics UFRC RAS
Key words: rhizobia, polymorphism, nitrogen fixation efficiency, legumes
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CO3JIAHUE TEHHO-UH)XEHEPHBIX KOHCTPYKIIU, HECYIIUX I'EHBI,
YYACTBYIOIIME B PEI'YJISAHIUU METABOJIN3MA UHYJIMHA
B CICHORIUM INTYBUS L.

baiimyxameroBa 9.A.Y, Mycun X.I'.}, Ben J.1O.", Kyayes B.P.

! WNucturyt ouoxumun u renetuku Y ®UL] PAH, Yda, Poccus
2 Bamkupckuii rocyaapcTBeHHbBI MEAUIUHCKAN YHUBEpCHUTET, Y da, Poccus;
E-mail: elvina.baimuhametova@yandex.ru

WuynmuH — monucaxapux W3 TPYHNbl (QPYKTAaHOB, NPEICTABIIONIMNA HHTEPEC IS
COBPEMEHHOU MEIUIIMHBI, KOTOPBIH B 60bIIoM KonmuecTBe (10 20%) COMEpIKUTCS B KOPHIX
Cichorium intybus L. KitroueBbiMu (hepMeHTaMH, PEryIHPYIOMMMH €r0 OHOCHHTES, SIBIIIOTCS
1-SST (1-sucrose: sucrose fructosyltransferase), moj BO3AEHCTBHEM KOTOPOrO U3 JABYX
MOJICKYJI caxapo3bl obpasyercs 1-kecrosa, u 1-FFT (fructan: fructan 1-fructosyltransferase),
KOTOPBI, TOCTENIEHHO TPUCOCAMHAS K 1-KecTo3e OCTaTku (PYKTO3bI, MOIUMEPHU3YET
YIJIEBOJHYIO LIeNb ¢ OOpa3oBaHMEM HHYJIMHA. [IpuMeuaTenbHO, YTO aKTHBHOCTH JIAHHBIX
(depMeHTOB BO3pacTaeT JIETOM, a OCEHBIO NPOMCXOIUT YyBEIHMUYEHHE HKCIPECCHUH TeHa,
konupytomero ¢epment 1-FEH, ocymectBusirommii ruaponus uHyauHa. B cBSI3M ¢ 3TUM
MOYKHO TPEINOJIOXKHUTh, YTO KOHCTUTYTHBHas dskcrpeccusi reHoB 1-SST u 1-FFT wmoxer
CrIocoOCTBOBaTh OOJBIIEMY HAKOIUICHWIO MHYJIMHA B KOPHSAX LuKopus. Llembro maHHOTO
UCCIIEIOBaHHUS OBUIO CO3[IaHME T'€HETHYECKUX KOHCTpyKuui ¢ renamu 1-SST um 1-FFT s
HOJIYYEHHS C UX OMOUIBIO BOJIOCOBUIHBIX KOPHEH IUKOPHS U MCCIICTOBAHUS COJCPIKAHUS B
HUX UHYJIUHA. J[J1s1 3TOro K mocienoBaTeabHOCTAM reHoB u3 GenBank monOupanu mpaiimeps
¢ momoinkio mporpammsel Primer Select. [lamee Beimensian u3 nukopus PHK ¢ momornsro
tpuzosna u cuHtesupoBanu kJIHK c¢ npumenenmem MMLV peseprasel. Merogom IILIP
OCYIIECTBIISUI aMILTH(UKauio 1eneBblx reHoB. 1P mpoxyKTel HYKHOM JUIMHBI BCTpauBalld
B Bektop pCambia 1301, comepxammii 35S CaMV mnpoMoTop, KOTOpBIH 3aTeM METOJI0M
XUMHUYECKOW TpaHchopmanuu BHenpsiim B kietku E.coli mramma XL1blue. Tlposepky
BCTaBKM T'€HOB B CMBICIOBON OpHEHTaluM ocyuiecTBsuin merogoMm 1P, a takxe myrem
CEKBEHHpPOBaHMsI Ha reHeTndyeckoM aHanuzarope «Hanodop 05». M3 Gakrepuii, cogepxraiinx
nenesble kKoHCTpyKIuK 35S::SST u 35S::FFT, Beyrensnu mnasmunnyro JJHK, koropoii 3atem
METO/IOM 3JIEKTPOIIOpaIiy TpaHchopMupoBaan KieTku Agrobacterium rhizogenes mramma
A4. TlonyueHHble arpoOakTepuy, HECyIIUe IieJieBble KOHCTPYKIMH, B JAajbHEWIIeM OyayT
UCTIOJIB30BaHBI JJIS1 TIOTYYEHUS BOJIOCOBHIHBIX KOPHEH IIMKOPHSL.

KroueBble cioBa: IMKOpUil 0OBIKHOBEHHBIHM, MHYJINH, arpo0aKkTepuanbHas TpaHchopmanusl.

CREATION OF GENETIC CONSTRUCTIONS CARRYING GENES INVOLVED
IN THE REGULATION OF INULIN METABOLISM IN CICHORIUM INTYBUS L.

Baimukhametova E.A.}, Musin Kh.G.}, Shvets D.Yu.!?, Kuluev B.R.}

! Institute of Biochemistry and Genetics UFRC RAS, Ufa, Russia
?Bashkir State Medical University, Ufa, Russia

Key words: common chicory, inulin, Agrobacterium-mediated transformation.
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BJIMAHUE BUOITPEITAPATA BOCTOK - OM 1 HA POCT, PABBUTHE
U MTPOAYKTUBHOCTH O3UMOM MIIIEHUIIBI
B CUCTEME OPTAHUYECKOI'O 3BEMJIEJAEJINA

bapanosckas E.A.

q)e,uepanbﬂoe TroCyaAapCTBEHHOC 6IOIL>KCTHOC O6pa30BaTCJ'H>HOC YUYPCKACHUEC BBICIICTO O6p330BaHI/I$1
«KanuHuHrpaackuii rocy1apcTBEHHBIH TEXHUYECKUM yHUBEepcUTeT», Kanuaunrpana, Poccust
E-mail: amelija06@mail.ru

B Hactosmiee BpeMsi B CEJIbCKOXO3HCTBEHHOM IPOM3BOJICTBE BCE OOJIbIIE BHUMAaHUE
ynensercs: npobiaemMaM 3KOJIOTHH, B YACTHOCTU COXPAHEHUIO U BOCIIPOU3BOICTBY ITOYBEHHOTO
wionopoaus. OpraHuyeckas cucTeMa 3eMile[eNust  [peaycMaTpuBaeT  OTKa3  OT
arpoOXMMHMKATOB M MHHEPAJIBHBIX YAOOpPEHMI, YTO 3HAUUTENIBHO YITYYIIAeT SKOJIOTHYECKHE
IIOKa3aTeJIH MOYBBI.

B nensx noBblllieHUs NPOAYKTUBHOCTH CEIbCKOXO3SIMCTBEHHBIX KYJIBTYP B YCIIOBHUSAX
OpPraHUYECKOTo 3eMJIE/IeNIUs IPUMEHSIOTCS] OMOJIOTHYECKHE MTPErapaThl, KOTOPbIE MOBBIIIAIOT
YCTOMYMBOCTh PACTEHHIA K OOJIE3HSAM, YIy4IIAIOT (UTO-CAHUTAPHOE COCTOSHHE IIOYBHI,
HOBBIILIAIOT YPOBEHb €€ IUIOAOPOJUS, YPOXKAHHOCTh M KAayecTBO CEJIbCKOXO3AHCTBEHHBIX
KYJBTYpP, 0COOCHHO MPH UX JOITOCPOYHOM HCIIOJIb30BAHHH.

B cBsA3M ¢ 3TUM, akTyaJIbHBIM SIBJII€TCSI U3yYEHHE CIIOCOOOB MOBBIILIEHUS YpOXKaHOCTH
CEJIbCKOXO035MCTBEHHBIX KYJIbTYp U COXPAaHEHUs IUIOAOPOIUS IIOYB.

Llenbto paboThl ABUIOCH U3yYEHHE OMOJIOTMYECKON M X03scTBEHHOM 3(deKkTruBHOCTH
npenapara OM-BHMO (Boctoxk DM-1) Ha moceBax 03uMoii nieHuIsl copta [Iuko B ycioBusix
OpPIraHUYECKOT0 3eMJIC/IEIHSL.

OM-BUO wumu OM-npenapar («Bocrok OM-1») MHUKpOOMOJIOTHUYECKHI Tpenapar,
cogepxauuii 3pdexTuBHbBIE MUKpOOPraHu3Mbl. D(P(GEKTUBHOCTh ACUCTBUS 3aKIHOYAETCS B
NOBBILICHUH  YPOKaWHOCTH, COJEp)KaHUS BUTAMMHOB B IUIO/AX, BOCCTAHOBJIEHHUU
€CTECTBEHHOI'0 IUI0J0POUs II0YB, CHUIKEHUU COJEPKAHUS HUTPATOB B IJIOJAX.

B uccnenoBaHum moka3aHO BIMSHHE JAEHCTBHE MHMKpPOOHOJIOTHYECKOTo Ipenapara
Boctox OM-1 Ha npoAyKTUBHOCTh U YPOKalHOCTh 3€pHA 03UMOM MILIEHUIIBI.

Jlns BhIsAICHEeHMs BiIMsHUA TpenapaTa Boctok OM-1 Ha 3epHOBYIO HPOAYKTHBHOCTb
03MMOM TIICHUIIBI TPOBOIMIN 00pabOTKy ceMsiH repes] nmoceBoM (Hopma pacxona 0,1 1/T), a
TaKXe, ONpPBICKUBAHME PAaCTeHUM B (ha3bl KYLIEHHs, BBIXOJ B TPYOKY, KOJIOIIEHHUS - HOpMa
pacxona 0,6 n/ra.

B wurtore mccnenoBaHus yCTaHOBIIEHO, YTO YETBIpEXKpaTHash oOpaboTka mpenapaToM
Boctok OM-1 obecnieunsia yBenuueHue MoKazarene ypokaiHOCTH 3€pHa 03UMOM MIIECHUIIBI
(macca 1000 3epen, umcio 3epeH B koisoce). [IpubaBka ypoxas 3epHa B BapuaHTe C
00paboTtkoit Boctok OM-1 cocraBuia 0,5 T/ra.

KiroueBble ciioBa: MNHIIeHUIa Oo3uMasi, OpraHn4CeCKOC 3EMJIC/ICIINC, OMOJIOTHYECKHE npenaparsl

THE EFFECT OF THE VOSTOK - EM 1 BIOLOGICAL PRODUCT
ON THE GROWTH, DEVELOPMENT AND PRODUCTIVITY
OF WINTER WHEAT IN THE SYSTEM OF ORGANIC FARMING

Baranovskaya E.A.

Kaliningrad State Technical University, Kaliningrad, Russia
Key words: winter wheat, biological preparation, organic agriculture
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AHTUMHUKPOBHBIE BEJIKH PEITPOAYKTHUBHBIX OPI'TAHOB BOPIIEBUKA
COCHOBCKOI'O (HERACLEUM SOSNOWSKYI1) BOHTOI'EHE3E

bapamxkoBa A.C.'2, Poroxun E.A%

! WucTutyT Onoopranndeckoit xumun uM. M.M. llemsxuna u FO.A. OpunaankoBa PAH, Mocksa,
Poccus
2 9 ) .

Bcepoccuiickuii ”HCTUTYT 3anuThl pactenuii, Cankr-IlerepOypr-Ilymkun, Poccus

“E-mail: rea21@list.ru

W3BecTHO, uYTO pacTeHUss B OTBET Ha pa3HOOOpa3HOE BHEIIHEE BO3/CHCTBUE
CHHTE3HPYIOT LIEJI0e Pa3HOOOpa3ne OMOJOTHYECKH aKTUBHBIX COSAMHEHHUH. 3aluTHBIE OEIKU
U TMeNTUbl TPUCYTCTBYIOT B pACTEHUSX BO BCEX OpraHax CTaJusX pa3BUTHS; OHHU
NPECTaBISIIOT COO00I HE TOIBKO KOMIIOHEHTHI BPOXKJICHHOIO MMMYHHTETA, HO M BOBJICUCHBI B
¢bu3noNoro-6MOXUMHUYECKUE MYyTH, YYacTBYs B MeTaboNM3ME JIMIUIOB, PEHPOAYKIHH H
CO3pEBaHMHM IUIOIOB U JAp. B CBSA3M C 3TUM BBI3BIBAET OCOOBIH MHTEPEC CIEKTP 3alIUTHBIX
OeNKOB B PENMPONYKTUBHBIX OpraHaxX pPacTeHHi, a TakKe M3MEHEHHE MX KaueCTBEHHOTO H
KOJINYECTBEHHOT'O COCTaBa B IMPOIECCE CO3PEBaHUs IUIONOB U CeMsH. B pamkax HacTosmien
paboThl B KauecTBe Mojenu ObL1 BeIOpaH OopineBrk CocHockoro (Heracleum sosnowskyi),
pacTeHUe-UHTPOAYLIEHT C KpailHe BBICOKMM WHBA3MBHBIM IMOTEHIHaIoM. [IpoBeneH aHamms
AHTUMHUKPOOHBIX moymrentuioB (AMB) B oOpasmax OopieBHKa, OTHOCSIIMXCS K TpeM
pa3uyHbBIM  (PU3HOIOTMYECKHM COCTOSIHUSIM - I[BETKAaX, 3€JIEHBIX W 3peJbIX IUIOAax.
DKCTpaklMI0 M3MEITbYCHHOTO OuMomarepuasia OCYIIECTBIISUIM C HCIOJBb30BaHHUEM OTAENBHO
BOJIHOW YKCYCHOH KHCIOTBI M TpucoBoro Oydepa (pH 8.0). BOXX-ananu3 momydeHHBIX
9KCTPAKTOB MPOJEMOHCTPUPOBANl 3HAUUTENBHOE OTJIMYME Ka4eCTBEHHOTO KOMIIOHEHTHOTO
cocTaBa y BCEX CpaBHUBaEeMbIX oOOpa3LoB, IpU OSTOM Haubosbllee pazHooOpasue
BBICOKOMOJIEKYJISIPHBIX OENKOBBIX COEIMHEHUN OBbUIO OTMEYEHO B HE3PENbIX IUIOAAX.
[IpoBeneHue CTPYKTYpHOTO aHaiHM3a MPeoOJaJaloluX 10 KOJIWYECTBY COCTUHEHUN
CPaBHHBAEMbIX HKCTPAKTOB MO3BOJIMIIO 3aKIIOYHUTh, YTO B YKYCHOKHCIBIX SKCTPAKTaX [BETOB
M HE3peNmblX  IUIOZOB  COJAEPIKATCsl  BEIIECTBA  OCIIKOBO-YTJICBOJHOW  NPHPOJIBI
(pOTEOTTMKAHbI), BBHIMOJIHAIONINE 3amacailyro (GpyHKIHU. B BOAHO-CONEBBIX JKCTPaKTax
OOHapyXeHbl TOMOJIOTM HM3BECTHBIX CTPYKTYpHBIX ceMmelicTB AMbB (nunua-nepeHocsiue
Oenku ¥ TayMaTHHO-MOJ00HBIE OENKH), MPU ITOM UX COJAep)KaHHE ObLIO OTMEYEHO JHIIb B
3perbIX TUIOAAX, YTO MOATBEPIKIACT UX yJaCTHE B KOHCTUTYTUBHOM UMMYHHUTETE PACTCHHIA B
KauecTBEe 3alllUTHOTO (akTopa MpU TOCIHEAYIOUIEeM MpopacTaHuu. Pabora mnoamepxaHa
rpanToMm Poccutickoro Hayunoro ¢onaa (mpoekt Nel9-76-30005-1T).

KiaroueBble ciaoBa: HUMMYHUTET paCTeHHﬁ, aHTI/IMI/IKpO6HBIC OeJIKu U HIEeNITUAbI, OHTOI'CHEC3,
6opieBuk COCHOBCKOTO, BBIJIENEHUE, CTPYKTYPHBIHM aHAIIN3.

ANTIMICROBIAL PROTEINS FROM REPRODUCTIVE ORGANS
OF THE HOGWEED (HERACLEUM SOSNOWSKYI1) IN ONTOGENY
Barashkova A.S.*?, Rogozhin E.A.}?

'Shemyakin and Ovchinnikov Institute of Bioorganic Chemistry Russian Academy of Sciences,
Moscow, Russia
2All-Russian Institute for Plant Protection, Saint-Petersburg-Pushkin, Russia

Key words: plant immunity, antimicrobial proteins and peptides, ontogeny, hogweed, isolation,
structure analysis
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YCKOPEHHOE PASMHOKEHME IN VITRO
HEHHBIX TEHOTHIIOB BUHOI'PAJIA

barykaes A.A.l’z, IlanaeBa I[.O.z, AJIBLIMXaHOB JLK.2

' ®I'BHY «YeueHCKHiT HAYIHO-MCCIIEN0BATENBCKHH HHCTHTYT CeIbCKOTO X03SiCTBA», I PO3HBIA,
Poccus

2®I'BOY BO «Yeuenckuii rocyaapcTBenHblit yaupepeuter uM. A.A. Kaasiposay, [posusiit, Poccus
"E-mail: batukaevmalik@mail.ru

B kaudectBe HcxonHOro Marepuana ObUIM B3SThl MHTEHCHUBHO pACTYIIUE 3€JICHBIC
noberu BuHorpana (Asryctus, Kummui Jlyuucteiit). BeiuneHenue mepucteM NpoBOAMIN B
JamMHHapHBIX 0okcax. CTeneHb NPUKUBAEMOCTH allMKAJIBLHBIX MEPUCTEM Ha 3Tarie BBEJCHUS B
KyJabTypy In Vitro cocraBimsuit B cpeaeM — 40 % (n=20). IlpmwxkuBiiuecs anukaibHbIC
MEpHUCTEMBI, Yepe3 Mecsl] MOocjie MOCAAKU ObUIM IEepEecakeHbl Ha MHUTATEIbHYIO Cpely C
CoJIepKaHUEM TeX kK€ KOMIIOHEHTOB. [lepecanky mpou3BOAMIN B OHOJOTHYECKHE MPOOHPKU
pasmepom 40 x 120 MM, B TeueHue 45...55 aHeit 0oOpa3oBaKMCh pPereHEpaHThl pa3MepamMu
6...10 cMm. [laiee 3T MHKpOpacTeHUs] ObUIM PACUEPEHKOBAHbI U IOIYYEHbl MHUKPOKJIOHBI.
[IpoBeneHHBIE PKCHEPUMEHTHI IMOKa3ald, YTO pereHepanus MoOeroB W3 H30JIMPOBAHHBIX
aneKCcoB MPOUCXOMIA IpU BeeX KoHLeHTpauusx 6-bAIl. MukponoOeru, BelpaliuBaeMble Ha
cpene ¢ koHmeHtpanuei 0,1 mr/m 6-BAIl, pa3BuBaivch oueHb MEMJICHHO. BeposTHO, 3TO
CBSI3aHO C TEM, YTO TaKM€ HU3KHE KOHIIEHTpAIMM Iperapara cjiado CTUMYIUPYIOT IPOLIECCHI
opraHoresnesa pacteHuil. DpdextuBHoe BausHue 6-bAIl oka3an B nuanazoHe KOHICHTPAIIUU
0,5...1,0 mr/nn. It yckopeHus mporiecca YATuHEHUS MUKPOITOOETOB MapajlieIbHO TTPOBOIMIN
U3y4eHUE JAeWcTBUS TMO0EpeIoBOM KUCIOTHl B PA3TUYHBIX KOHIIEHTPAIUSAX B COUETAHHUH 6-
BAII. Kak mokazan ombit, mpu coderanuu 0,5 mr/a 6-BAIT + 1,0 mr/n 'K Obu1 goCcTUTHYT
HAWIY4IIud pe3ynabTaT. Takum oOpa3oM, MpOBENEHHbIE HAMHM SKCIEPUMEHTHI IOKa3alu
sapdexturoe neiicreue ['K (1,0 mr/m) u nonmxenHnoit konuentpaun 6-BAIT (0,5 mr/m) as
YATUHEHUS T00Er0B MUKPOKIIOHOB BUHOTPATHOTO PACTEHUS.

KioueBblie c10Ba: BHHOTPA, MEpPUCTEMA, iN Vitro, pasMHOXKEHHE, PETYISATOPHI POCTA.

ACCELERATED IN VITRO REPRODUCTION
OF VALUABLE GRAPE GENOTYPES

Batukaev A.A.}2 Palaeva D.O.?, Adymkhanov L.K.?

' FGBNU "Chechen Research Institute of Agriculture”, Grozny, Russia
2FGBOU VO "Chechen State University. A.A. Kadyrov”, Grozny, Russia

Key words: grapes, meristem, in vitro, reproduction, growth regulators.
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VESICULARIA DUBYANA BROTH., KAK ITPOAYIUEHT MOJIEKYJI
C BUOMEJMIIMHCKHUM TIOTEHLIUAJIOM

Beabimenko A.JO.", Moprynosa M.M., MaJasiruna E.B., Imurpuesa M.E.,
Hmupoea H.A., lleaxkoBaukoBa B.H., AkcénoB-I'pubanos /I.B.

®I'bOY BO UpkyTrckuii rocyjapcTBeHHBIH yHUBepcUTeT, MpkyTck, Poccus
“E-mail: al.belyshenko@gmail.com

[lenbto JaHHOTO WHCCIEAOBAaHUS SIBISUIOCH BBISIBJICHHME M KAayeCTBEHHAs OIICHKa
COJIep’KaHUsl TPHUPOJHBIX COCIAWHEHUH TPYIIbl OWOTCHHBIE aMHHBI B 0Opa3lax MXOB,
KYJIbTUBHUPOBAHHBIX B JJAOOPATOPHBIX YCIOBUSIX.

HccnenoBanust mpoBenaeHbl Ha oOpasiax MxoB Vesicularia dubyana Broth. (1908).
Pacrenus V. dubyana kymbTHBHpOBaJM B JIaDOPATOPHBIX YCIOBHUSAX, IPH KOMHATHOM
TeMmriepatype B guamnazoHe 18-25°C. [l KyJbTHBUPOBAHUS MXOB  HCIIOJIb30BAU
MOJIMIIPOIIMJICHOBbIE TIPO3pauHble KOHTEHephl. Pe3epByapbhl HANONHSIIM HAMOJIOBUHY
BOJIONIPOBOJHON BOJIOH, KOTOPYIO NPEIBAPUTEIHLHO OTCTAWBAINA B IJIACTHKOBBIX €MKOCTSIX.
3aMeHy BOJBI B KOHTEiHepax mpoBoawin kaxabie 10 muei. [l ocBelleHUs MCIOJIb30BaIN
¢uronammsr (900-1300 JIk.) ¢ horomepuomom 12/12 4. Jljst nepeMeIinBaHus BOAHOW MacChl
B KOHTCilHEpe HCMOJb30BAIM MOTPYXKHYIO akBapuyMHyn mnomny. Kynbrupamuo
MPOJIOJDKANIKM 10 TIpUpocTa Omomaccsl B 00beme He MeHnee uem Ha 50%. M3 obpasmos V.
dubyana, >KCMOHMPOBAaHHBIX B KYyJbTHBAIMOHHBIX YCTaHOBKAX, MPOBOJMIINA 3KCTPAKIHIO
BTOPUYHBIX METa00IUTOB. MIeHTUDUKAIINIO HEHPOAKTUBHBIX AMHHOB TPOBOJUIH METOJIOM
BOXX-MC B pexxuMe MOHUTOPWMHTA MHOXECTBEHHBIX peaklMii Ha 0aze XpoMaTo-macc-
cnekTpomerpudeckoro komruiekca Agilent Infiniti II ¢ Macc-cieKTpoMeTpuYecKUM
nerektopom QQQ 6470B. B o0Opa3nax 3KCTpakTOB MXOB OILICHHBAIM HAJIWYUE TaKUX
OMOTCHHBIX aMHWHOB, KaK THCTaMWH, TPUNTAMHH, THPAMHH, KHHYPEHWH W KUHYpPCHOBAS
KHCTIOTA.

AHanM3 XpoMmarorpamMM IOKa3aJl, YTO TPWUIITAMWUH, THPAaMUH, KHHYPCHHH U
KHHYPEHOBasi KHCIIOTa MPUCYTCTBYIOT B oOpasiiax mxoB V. dubyana, BbIpamieHHBIX B
71a00PATOPHBIX YCIOBHSX.

Tak »xe, B XOJe MPOBEIECHHOTO UCCIEIOBaHUS OOHapyXeH TUCTaMHH. J[aHHBIHA
METa0oIUT OOHApYKEH HE TOJBKO B PACTEHWH, HO U B BOJIE, B KOTOPOW MPOBOJIUIHU
KyJIbTHUBAIMIO. DTO BBISBIAET COCOOHOCTH V. dubyana k BHEKJIETOYHOMY CHHTE3Y JaHHOTO
OMOreHHOr0 aMUHa.

B xone Hacrosimiero uccieoBaHUS TMOKA3aHO, YTO OWOTEHHBIE aMUHBI MOTYT OBITh
CUHTE3WPOBAHBI PACTCHHUSIMH B TAOOPATOPHBIX YCIOBUSX.

HccnenoBanue mnpoBeneHO Mpu (GUHAHCOBOM mMopaepkke mpoekta MunobpHayku PD
(mpoext FZZE 2021-0013) u MHOL] Baiikan.

KarwoueBbie cioBa: OMOreHHbIC aMHHBI, MXH, MACC-CIIEKTPOMETPHSI, KYJIbTUBHPOBaHUE.

VESICULARIA DUBYANA BROTH. AS A PRODUCER OF MOLECULES
WITH BIOMEDICAL POTENTIAL

Belyshenko A.Yu., Morgunova M.M., Malygina E.V., Dmitrieva M.E.,
Imidoeva N.A., Shelkovnikova V.N., Axenov-Gribanov D.V.

Irkutsk State University, Irkutsk, Russia
Key word: biogenic amines, mosses, mass spectrometry, cultivation.
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POJIb TEHOB EXPS U XTHS B PETYJISIIIAA POCTA KOPHEM
U CTPECCOYCTOMYHUBOCTU PACTEHUI

bepexxneBa 3.A., Mycun X.I'., Kyayes b.P.

WuctutyT Onoxumun u reaetnkn Y OUL PAH, Yda, Poccus;
“E-mail: berezhneva-z@yandex.ru

I'enst skcnancuuHoB (EXPS) u kcunormokansHjpoTpancriaukosmwia3 (XTHS) wurpator
BaXXHYIO POJIb B PETrYJISIIUN POCTAa KOPHEBOM CHCTEMbI PACTEHUIN MPU HOPMAJIbHBIX YCIOBUSX
U TIpH JCUCTBUM Pa3IMYHBIX a0MOTHYECKHX cTpecc-pakTopoB. Hamu panee ObLIM CO3/aHBI
TpaHCTeHHBIC pacTeHus Tabaka co cBepxdkcmpeccuedr reHoB EXPS: NtEXPAL, NtEXPAS u
XTHs: NtEXGT, PtrXTH1. Lenbto naHHOW paboTel crasia MOpGOPHU3NOIOTHUECKHH,
MUKPOCKOIIUYECKUN U OMOXMMHUYECKUIN aHaIU3 KOPHEBOW CHCTEMbI TPAHCT'€HHBIX PAaCTEHHM
IpY HOPMAJIBHBIX YCIOBHSIX M TPHU BIMSHUM KaJMHEBOTO cTpecca. TpaHCTeHHBbIE pacTeHUs
Tabaka XapaKTepU30BaJINCh YBEJIWYEHHOW AJIUHOW KOPHEBOM CHUCTEMBI IO CpPAaBHEHHUIO C
pacTeHUsIMH JTUKOTO THIIA, KaK MPU HOPMAIBHBIX YCIOBHSX, TaK W MU JEHCTBHU ameraTta
kagmusi B KoHieHTpauu 200 mMxM. [lnomaap mapeHXUMHBIX KIETOK KOpHEW B 30HE
BCAChIBaHUsI Y TPAHCTEHHBIX pacTeHUM Tabaka co cBepxakcmpeccueit reHoB EXPS u PtrXTH1
Obu1a OOJIBIIE MO CPAaBHEHUIO C JUKHM THIIOM, a B KOpHSX pacTeHud ¢ reHom NIEXGT
pa3Mepbl TapeHXHMMHBIX KIETOK OBUIM MEHbIIE KOHTPOJs. TpaHCTEeHHBIE pAacTEHHs CO
cBepxakcnpeccueid reHoB EXPS mpu nedicTBUM KaaMmus UMENH MOBBIIICHHYIO OOIIyIO
AQHTHOKCHIAHTHYIO CIIOCOOHOCTb, @ TaK)Ke aKTUBHOCTh aCKOpOATIEepOKCHIa3 U TIyTaTHOH-S-
Tpancdepas Mo CpaBHEHHIO ¢ AUKUM TunoMm. CBepxaskcmpeccusi reHoB XTHS B kopHsx
CIocOOCTBOBaJia YBEIMYCHHUIO OOIIEH aHTHOKCHIAHTHOW CHOCOOHOCTH, aKTHBHOCTH
bepMEeHTOB ackopOaTmepoKCHaa3, COAEPKAHUS OKUCICHHOTO TIyTaTHOHA W MaJIOHOBOTO
JIUaNbCTHIa B YCIOBHSX KaJMHEBOTO CTpecca IO CPAaBHEHHIO C JUKAM THIOM. Takum
obpazom, Hamu BbIsIBIeHO, 4To TpaHcreHbl NtEXPAL, NtEXPA5 um PtrXTH1 oxa3siBaroT
CTHUMYIIUpYIOIIEe ACWCTBUE HA POCT KOPHEBOW CUCTEMBI Ta0aKa B YCIOBHUSX BIUSHHS alleTara
KaaIMUsi 3a CUeT YIYYIIeHHs pOcCTa TMapeHXHWMHBIX KJIETOK Onarojgaps CTUMYISIIUN
KJIETOYHOTO PACTSHKCHHUS W aKTHBH3AIMA KOMIIOHEHTOB AHTHOKCHUIAHTHOW CUCTEMBI. | 'eH
NtEXGT Takxke yyacTByeT B OOecl€4eHUHM pocTa KOpHEH MpH JeHcTBHM arerara KajJMus,
HETIOCPEACTBEHHO BJIHSISI HA aHTHOKCHJAHTHYIO CUCTEMY.

KaroueBsbie caoBa: JKCITAaHCHUHBI, KCHJIOTJTFOKaHHIOTPAHCTIINKO3UIIa3bl,
CTPECCOYCTOUYUBOCTD, AHTUOKCHJIAHTHASI CUCTEMA

THE ROLE OF EXPS AND XTHS GENES IN THE REGULATION OF ROOT
GROWTH AND STRESS RESISTANCE OF PLANTS

Berezhneva Z.A., Musin Kh.G., Kuluev B.R.

Institute of Biochemistry and Genetics UFRC RAS, Ufa, Russia
Key words: expansins, xyloglucan endotransglycosylases, stress resistance, antioxidant system
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INOJYYEHUE KYJIbTYPbI CYCIIEH3UOHHBIX KJIETOK U3 AI'O/]
VACCINIUM CORYMBOSUM L. 1 EE PABBUTHUE HA ITPOTA’KEHUU ITACCAXKA

bepe3una E.B., Jlapuna M.B., Boabinen I'.A., bpuikuna A.A.

HHI'Y um. H.W. Jlo6auesckoro, H.HoBropom, Poccusi;
“E-mail: berezina.kat@gmail.com

B OuortexHonmoruu pacTeHHi BaXHOE 3HAUCHHE MMEET COXPAaHHOCTh Martepuana. Jlms
pa3paboTKK YCIHEIIHOTO MPOTOKOJA KPUOCOXPAHEHHUS KYJIbTYpbl CYCHEH3MOHHBIX KIIETOK
HE00XO0/IMMO 3HATh TaKUE XapaKTEPUCTHKH, KaK HAKOIICHHE OMOMACCHI, )KM3HECTTIOCOOHOCTH,
Mop(hoorus, MIOUTHOCTh KJIETOK, OCOOCHHOCTH HCIIOJIb30BaHMS KJIETKAMU KOMIIOHEHTOB
MUTATEIbHON Cpenbl, CIOCOOHOCTh K CHUHTE3y MeTabonuToB uHTepeca. lLlenbro naHHOM
paboThI OBLIO MOJIYYUTH CYCIIEH3UOHHYIO KYJIBTYPY KJIETOK TOJIYyOMKH U 0XapaKTepu30BaTh €€
pa3BUTHE Ha MPOTSHKEHUU MAcCcaxa.

OOBeKT HCCIEAOBAaHUS — KyJIbTypa KICTOK roiayouku muTkoBoi (Vaccinium
corymbosum L.). J{yist “HAITHAIIMK KaJUTYCOB MCIIOJIB30BAJIH SITOJIbI; SKCIIAHTHI MIOMEIIAIA Ha
cpeny WPM c ¢uroropmonamu (2,4-/1/BAII o 0.5 mr/mn). CycrieH3nOHHBIE KIETKH MMOTy4alu
IyTeM IepeHoca Kajuryca B xkuakyr cpeny WPM ¢ ¢puroropmonamu (2,4-/1 B KOHLIEHTpauu
0.5 mr/n uma 1.5 mr/n, mu6o 2,4-JI/BAIT o 0.5 mr/m). JIyis XapakTepuCTUKH KPUBOW poOCTa
NEPUOANYECKU OINpPEAEIsIN KOJUYECTBO KIIETOK, 00bEM KJIETOYHOW KYJIbTYpbl U €€ Maccy,
colepkanue (EHONBHBIX COCOUHEHHH B KIETKax, a Takxke pH, 31IeKTpornpoBOIHOCTS,
coJepkaHue a3ora, (pocdopa, peaynupyromnX YIIeBOJ0B U caxapo3bl B Cpejie.

BrIsiBI€HO, YTO YacTOTa KaTycooOpa3oBaHus Ui SK30Kapra U MepuKapra coCTaBIIsIET
okoisio 30%, nns me3okapna — 0%. Haubonee crabunbHasi nmpoiaudepanus CyCclneH3UMOHHBIX
KJIETOK oTMeueHa Ha cpene ¢ 2,4-JI/BAII mo 0.5 mr/in. PocT 3TUX KJIETOK NMOIYUHSACTCS OO
3aKOHOMEPHOCTH pOCTa KYJIbTYP MHUKPOOPTaHM3MOB; B YAaCTHOCTH, IKCIIOHEHIMANbHAs (haza
HauMHaeTcs ¢ 4 naHA, crauMoHapHas — c 18 nHa maccaxka. Copepxkanue (EHOIbHBIX
coequHeHUI B kieTkax Ha 12, 16 u 20 neHp He MeHsercd. HemsMeHHBIM Ha NPOTSHKEHUU
naccaxka octaercs pH murarensHoit cpenst (3.2-4.5). K 4 nmHI0 B cpene pe3Ko CHHXKAETCS
conepkanne ocdopa, k 12 nHIO — copepxkanue azora. Copep)kaHUe caxapo3bl CHIKACTCS
MOCTENEHHO, JOCTUras MHUHUMyMa K 18 JAHIO; colep)kaHHe peayLHUpPYIOLIUX YIJIEBOAOB
NOCTENEHHO yBenuuuBaercs. Ha OCHOBe MONydYeHHBIX MaHHBIX KieTku V. cOrymbosum
MEPEeCAKUBAIOTCSA HA CBEXKYIO Cpey Kaxk/ble 16 AHei u 17 KpUOCOXpaHEeHHs OTOHparoTcs 8-
JTHEBHBIE KIIETKH.

KiioueBble cjioBa: roJlyOMKa NIMTKOBAs, asza pocta, KPHOCOXPaHCHHE

OBTAINING OF VACCINIUM CORYMBOSUM L. CELL SUSPENSION CULTURE
AND ITS DEVELOPMENT DURING PASSAGE

Berezina E.V., Larina M.V., Volynets G.A., Brilkina A.A.

Lobachevsky State University of Nizhny Novgorod, Nizhny Novgorod, Russia
Key words: highbush blueberry, growth phase, cryopreservation
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BJIMAHUE YEJISIBUHCKOI'O METAJINTYPITHYECKOI'O KOMBUHATA HA
COJAEP KAHUE ®POTOCUHTETUYECKUX IMT'MEHTOB B JIMCTbHAX
TOHOJIA YEPHOI'O

Bepenunena C.B.

Ypanbckuii @enepanbHblil yHUBEPCUTET MMEeHU nepBoro IIpesuaenta Poccuu b.H. Enbuuna,
ExarepunOypr, Poccus
E-mail: berentseva.sus@gmail.com

Jlist oueHKH HW3MEHEHHUs coJllep:KaHus (POTOCHHTETUYECKUX MHTMEHTOB B YCIIOBHUSX
TEXHOTCHHOM Harpy3ku ObUIM BBIOpaHbI JepeBbs Tomoiisi uepHoro (Populus nigra L.),
MIPOU3pACTAIONIME B CAaHUTAPHO-3AIIMTHON 30HE TEPPUTOPUU MPOMBIIUIEHHOTO KjacTtepa
YenssOMHCKOTO METaJUTyprHuecKoro KoMOMHATa TOJHOTO LuKiIa. B kauectBe (hOHOBOMA
TeppuTOpUU Hcnonb3oBanu Kamrakckuit 0op, SBIAIOIIMNACA NaMSATHUKOM PHPOJBI
00J1aCTHOTO 3HAYEHHUS, OINOSICHIBAIOIINNA IPOM30HY CBOEH I0’KHOM M FOIO-BOCTOYHOM YacCThIO.
C yuérom mpeoliaaroniux BETPOB ObUIO BHIOPAHO MATh YYACTKOB BOKPYT MPOMBIIUICHHOMN
TEPPUTOPUH, BKIIOUas oAuH (HOHOBBINA. C F0KHOM KCIIO3UIMH KPOHBI TPEX BHIOPAHHBIX Ha
Ka)KIOM y4acTKe JepeBbeB TOMOJ YepHoro otoupanu no 20 nuctbeB (Ha BeicoTe 1,5-2,0 m).

Conepxanue (pOTOCUHTETHYECKUX MHUIMEHTOB (XJopoduuia a, b 1 xapoTuHOMIOB) B
CMEIIaHHbIX 00pa3lax JUCThEB TOMOJS YEPHOrO OMPEACINSIN CIEeKTPOPOTOMETPUUYECKU B
yeTblpex MNoBTOpHOCTSAX npu 470, 664 n 649 HM mocne skcrpakuuu B 95 % sTaHone u
paccunThiBasi corsiacHo Lichtenthaler.

Copnepxanmne xjopoduiia @ B JUCTHSIX TOIOJS, MPOU3PACTAIONIETO B HWMIAKTHBIX
yuacTkax, uaMeHssoch ot 2,8 + 0,4 mr/r go 3,9 + 0,7 Mr/r cyxoro Beca, a coepaHUE
xyopodmta b — ot 1,6 £ 0,3 mr/r g0 2,4 = 0,4 mr/r cyxoro Beca. B ¢oHoBOM ydacTke
conepxkanue xiopoduuioB Obuio B cpeanem Ha 83% Beimie, yeM B UMIMAKTHBIX. [lo
OTHOUICHUIO COJCpKaHMs XJopoduiuia a K XJIopouiuty b IOCTOBEpHBIX pa3iuyuii MEXIY
y4acTKaMu He ObLI0, B CpeiHEM OHO cocTaniisiio 1,7.ConepkaHnne KapOTUHOUIOB Y TOTIONS B
MMIAKTHBIX y4acTkax kojebanock ot 0,4 + 0,07 mr/r o 0,6 = 0,1 mr/r cyxoro Beca. [lpu
3TOM Ha (POHOBOI TeppUTOPUHN OHO ObLIO BhIIE HA 85%.

Takum o00pa3oMm, TEXHOT€HHAs Harpy3ka TIpuBeNa K CHIDKEHHIO COJep)KaHus
(OTOCMHTETUYECKUX MHUTMEHTOB B JIUCThAX TOMOJSI uyepHOro Oosee dem Ha 80%, 4TO
CBHUJIETEJILCTBYET O 3HAUMUTEIBHOM BIIMSHUM Ha OKPYXKAIOIIYIO CPEy METaIypru4ecKoro
KJIacTepa U YTHETEHMIO Ja)Ke JIETKO MPHUCIIOCabIMBaIOLIErocsi K He0IaronpusTHeIM (pakTopam
BUJIA.

KuroueBbie ciioBa: Populus nigra L., TexHoreHHas Harpys3ka, XJ10poduint, KapOTHHOUIBI

INFLUENCE OF CHELYABINSK METALLURGICAL PLANT ON THE CONTENT
OF PHOTOSYNTHETIC PIGMENTS IN BLACK POPLAR LEAVES

Berentseva S.V.

Ural Federal University, named after the First President of Russia B.N. Yeltsin, Yekaterinburg, Russia
Key words: Populus nigra L., technogenic load, chlorophyll, carotenoids
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CPABHUTEJIbHBIN AHAJIN3 POCTA KOJEONTHJIE COPTOB PUCA
N3 KOJUIEKIIUHU ®EJEPAJTBHOI'O HAYYHOTI'O HEHTPA PUCA
IIPU 3ATOIVIEHUHN

Bornanosa E.M.l*, BeprToBa A.I[.l, Bukramena M.O.l, KupnnuynukoBa A.A.l,
KonapartneBa A.B.l, HIanupo A.C.l, My3anckuit P.K.Z, Myxuna )K.M.3,
EmMenbsiHoB B.B.l, [umosa M.®.

! denepanbHOE rOCY1apCTBEHHOE GI0KETHOE 06PA30BATENHLHOE YUPEXK/ICHHE BBICIIET0 00Pa30BaHHs

«Cankr-IlerepOyprckuii rocynapcTBeHHBIN yHIUBEpcUTeT», T. CankT-IletepOypr, Poccus

2 PenepanpHoe roCyIapCTBEHHOE OIOKETHOE yupexkaeHrne Hayku «boranndeckuid ”HCTHTYT uM. B.JL.
Komaposa PAH», r. Cankt-IletepOypr, Poccus

3 denepanpHOE rOCY1apCTBEHHOE BI0KETHOE HaydHOE yupexeHue «DenepaabHblil HayUHEIH LIEHT]
pucay», T. Kpacnoaap, Poccus

“E-mail: bogdanova.ekaterinal5@gmail.com

OTnuunrenbHasi OCOOCHHOCTh pHCa 3aKJIIOYaeTCsi B CIIOCOOHOCTH TpopacTaTh B
YCIIOBUSX HEAOCTaTKa (THIOKCHSI) WM MOJIHOTO OTCYTCTBUS KUcliopoaa (aHokcus). Ha srame
popacTaHvs TEpPBBHIM Pa3BUBAETCSA KOJICONTHIIb — IOBEHUJIbHBIA OpraH, BBIIOJIHSIOIIUN Y
37IaKOB 3allUTy HACTOSMUIETO JHCTA. PacTeHus puca UCMONB3YIOT IBE CTPATErny aJIalTaluu K
nebunuty kucinopoxa. [lepBas crpaTerus HamnpaBjieHa Ha aKTUBHOE M30eraHne KUCIOPOAHON
HemocTaTouHOCTH 3a cuét crumyssiiuu pocta (LOES — low oxygen escape syndrome), a
BTOpasi — MaCCHBHAs cTparerus mokos, Topmoxenus pocra (LOQS — low oxygen quiescence
syndrome). Llenp nanHO# pabOTHI COCTOSATA B OLEHKE CKOPOCTH POCTA M JKU3HECTIOCOOHOCTH
KOJICONTHJIEH B YCIIOBUSIX 3aTOIUIEHUS COPTOB M COpTo0Opa3uoB puca u3 koyekuuun OHIL
puca, r. Kpacnonap. Cymmapno Obui0 mpoTtecTupoBaHo 36 coptoB. K ObicTpopacTyiym
coptam ObuTH oTHeceHbl copta CrnpunT U Kybanp 3. B rpynny MemieHHOpAcTyIIUX BOIILIH
Tpu copTa umunnuHCKoM ceneknuu, Hecymme amiens SUBIA (HHZ11 Y6-Y2-SUBI,
HHZ8 SAL 14 SUB1, HHZ9 DT12 SUB1), kuraiickuii copt Xiannui 1 OTeUeCTBEHHBIE COPTa
Awmeruct, XKemuyr, Hatama, Panan u FOxHas HOub. AHANIHN3 pocTa KOJICONTUIIEH B YCIOBHUSIX
THIIOKCUH TI0Ka3all, YTO M3MEHEHHUS POCTa COOTBETCTBOBAIM HECKOJBKHM IaTTepHam. Y
NEpBOIl TPYNIBI TOAABISUICSA POCT, HO C COXpaHEHHEM HeOOJBIION YacTH pacTEHHH,
OPOJOJDKABIINX pocT. B 3Ty rpynmy BomuiM Bce (MIMNNMHCKHAE COPTa-HOCUTENM aJUIeH
SUBIA. Bropyto rpyniy COCTaBJIsUTM PACTeHMs, JUIMHA KOTOPBIX IMOJ JEWCTBUEM THIIOKCUU
npeBblana HopMokcHio. [lonoBruHA pacTeHHl TpeThbel TpyYIIbl 3aMennsiia pocT, a Apyras
4acTh MPOJI0JIKaJIa pacTH Kak Mpu HOpMOKcUH. B ueTBepTyto rpynmy Bowen copt CupuHT. ¥
Hero HaOmoganuck uepthl crpareru usderanus (LOES). ¥V copra FOxHas HOUb KOJIEONTHUIIN
poCIH MEIJICHHO KaK B KOHTPOJIE, TaK U MpH 3aTorieHnd. C TTOMOIIBIO TETPA30IMEeBOTO TeCTa
MOKa3aHO, YTO B YCIIOBHUSX THIIOKCHH Y BCEX MPOTECTHPOBAHHBIX (POPM JKU3HECTIOCOOHOCTh
3HAYUTEIBHO CHIKaTachk. CKOPOCTh POCTa KOPPETHPOBaia ¢ MHTEHCHBHOCTHIO METa00IM3Ma
U YCTOHYMBOCTBIO K 3aTOIICHHIO.

Pabora nonnepxana rpantom PH® No22-14-00096.

KioueBblie c10Ba: puC, 3aTOIUIEHHE, THIIOKCHS, KOJIEOIITHITb, POCT, YCTOWYMBOCTD

COMPARATIVE ANALYSIS OF THE GROWTH OF COLEOPTILE RICE
VARIETIES FROM THE COLLECTION OF THE FEDERAL RICE SCIENTIFIC
CENTER DURING FLOODING

Bogdanova E.M.Y", Bertova A.D.}, Biktasheva M.O.!, Kirpichnikova A.A.},
Kondratieva A.V.}, Shapiro A.S.}, Puzanskiy R.K?, Mukhina Z.M.%, Yemelyanov V.V,
Shishova M.F.!

! Federal State Budgetary Educational Institution of Higher Education “St. Petersburg State
University”, St. Petersburg, Russia

? Federal State Budgetary Institution of Science “V.L. Komarov Botanical Institute” RAS, St.
Petersburg, Russia

% Federal State Budgetary Scientific Institution “Federal Research Center for Rice”, Krasnodar, Russia
"E-mail: bogdanova.ekaterinal5@gmail.com

Key words: rice, submergence, hypoxia, coleoptile, growth, tolerance
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KPUTEPUU 3ACYXOUYCTOI7'I‘II/IBOCTI/I COPTOB KAPTO®EJIA AJIA
YCJOBHUU CPEJHEBOJIXKCKOI'O PETHOHA

borpanoBa E.C.l, HecrtepoB B.H.l*, bakynoB A..JI.Z, Pyouos C.J1.2
Jomaknna E.E.}, Ca6auna H.A.%, Pozenuser O.A.

! Camapckuii penepanbHbli uccnenoBaTenbekuii eHTp PAH, MuacTuTyT SK0M0THN BOIKCKOTO
bacceitna PAH, ToawsarTu,Poccust

2 Camapckwuii (eepanbHbIi necnenoBarenbeknii nentp PAH, Camapekuit Hay4YHO-
HCCIEN0BATENbCKUM HHCTUTYT CEIbCKOro xo3sicTa uM. H.M. Tynalikosa, bezenuyk, Poccus
“E-mail: nesvikl@mail.ru

[Tpu nmponosmkarolmeMcs U3MEHEHHUU KJIMMaTa KapToQeib BCE Yalle BbIPALUBAIOT B
MecTax, IOABEPKEHHBIX 3acyxe. HermyOokas kopHeBas cucrema KapTodelns AenaeT 3Ty
KYJIbTYpY YUyBCTBUTEJIBHON K 3aCYIIIMBBIM YCIOBUAM. 3acyXa XapaKTepU3yeTCs AJIUTEIbHbIM
WIM KpPaTKOBPEMEHHBIM O€3/10’KJIEBBIM IIE€PUOJOM, IOBBILIEHHOW TEMIIEpPATypodl BO31yXa,
yBeJIMYeHUueM JeduuuTa Biaard B Bo3ayxe. B pesynbrare MpoucXoauT 00e3BOXKHMBAHUE U
NIEPErpeB pacTeHHUM, CHW)XKEHHME MPOAYKTHMBHOCTH, a HWHOTJa M THOEIb pacTeHus.
[IpuMeHHUTENBHO K pacTeHUsIM KapToenss HpU HPOTHO3MPYEMOM JeUIMTE OCaJKOB
OKUJAETCSl CHUKEHHE ypokaHOCTH Ha 26—32%. 3acyxa 2010 r npuBena K yMEHbLICHUIO
npou3BojicTBa Kaprodens npumepHo Ha 30% B LlenTpansHom u IIpuBomkckoM den. okpyrax
Poccun, B koTopsix mpousBoautcs 6onee 60% ypoxas kaprodens. 3acyxa CHIBHO TOPMO3HT
KJII04YeBble (hU3MONIOTHYECKHEe UM OMOXMMMYECKHE IPOLECCHl, YTO NMPUBOIUT K CHUIKECHUIO
IPOAYKTUBHOCTU PacTEHUH U mnotepe ypoxkasd. CTeneHb CHIKEHUS YPO)KAMHOCTH CUMTAETCS
OCHOBHBIM KPHUTEPHEM YCTOHYMBOCTH KapTodens. 3acyXOycTOMUMBOCTH — CIIOCOOHOCTB
TE€HOTHUIIOB CTA0MJIBHO COXPaHATh OOMEHHBIE MPOLIECCH] B PACTEHUAX MPU HEOIAronpusTHBIX
YCIOBUAX Da3BUTHS (BOJIHBIN, TeMmepaTypHbl cTpecchl). Hactosmias pabota siBisieTcs
IIPOJIOJKEHUEM HCCIIEOBAHMM 110 BBISBICHUIO KPUTEPUEB 3aCYXOYCTOMYHMBOCTH PACTCHHMU
kaprodensa. Llenp uccienoBaHus — BBIIBUTb KPUTEPUU 3aCyXOYCTOWYMBOCTH pPaCTEHUH
KapToenss M yCTaHOBUTH B3aMMOCBA3b C YPOXKAaHHOCTBIO B YCJOBMSIX HEIOCTaTOYHOTO
YBJIQKHEHUS W TOBBIILIEHHOTO TEMIIEpAaTypHOro pexuma. B mponecce usyuenus 24 copra
Obl1i paznenenbl Ha ase rpynnsl (F=41, p=0,03) mo uuciny m pasmepam YCTBHUI] JIUCTA,
XapaKTepU3YIOIUX KCepOMOPPHOCTh pacTeHUH. BbUIM yCTaHOBIIEHBI pa3ivyusl JABYX TPYIII
pacTeHMil He TOJIBKO MO YMCIY U pa3MepaM YCThHUIl, HO U IO MapamMeTpaM Me30CTPYKTYpbI
JHMCTHEB, KJIETOUHBIX MEMOpPaH U MokKa3aTessiM BogHoro oomMena. [lokazaHo, 4TO BeIpaskeHHas
KCepoMOp(Has CTPYKTypa JIUCTbEB CIIOCOOCTBOBAJIa YCTOMYMBOCTH K 3aCyxe U
HOJ/Iep)KUBaIa ypokallHOCTh Kaprodenss Ha Oojiee BBICOKOM ypoBHe (B 1,6 pa3) mpu
JeguuuTe BIArU U MOBBIIIEHHBIX TEMIIEpaTypax BO3ayXa.

I'paat PH® Ne 23-26-10020

KmioueBbie cioBa: Solanum tuberosum L., u3ameHeHue Kiumara, KCepoMOpP(H3M, BOIHBIH
00MeH, yJIbTpa- U ME30CTPYKTYpa JINCTA

CRITERIA FOR DROUGH RESISTANCE OF POTATO VARIETIES FOR THE
CONDITIONS OF THE MIDDLE VOLGA REGION

Bogdanova E.S.}, Nesterov V.N.Y*, Bakunov A.L.2, Rubtsov S.L.2, Lomakina E.E.},
Sablina N.A., Rozentsvet O.A.!

' Samara Federal Research Scientific Center RAS, Institute of Ecology of the VolgaBasin RAS,
Togliatti, Russia

2 Samara Federal Research Scientific Center RAS, Samara Scientific Research Agriculture Institute
Named after N.M. Tulajkov, Bezenchuk, Russia

“E-mail: nesvikl@mail.ru

Key words: Solanum tuberosum L., climate change, xeromorphism, water exchange, ultra- and
mesostructure of the leaf
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3ABUCUMOCTH MPOTEKTOPHOI'O JEMCTBUS MEJIATOHUHA
HA POCT PACTEHHUH OTI'YPIIA OT CHEKTPAJIBHOI'O COCTABA CBETA
B YCJIOBUSAX JE®UIIUTA BOAbI
Boiiko E.B.", TonoBaukas N.®., Kaasip6ae M.K.

Tomckuii rocynapcTBeHHbIN YHUBEpeuteT, ToMck, Poccns
E-mail: caterinasoloveva@gmail.com

3acyxa sBIs€TCS OJHOW M3 OCHOBHBIX IPUYMH CHUKEHMS YPOXKAMHOCTU U yXYyJIICHUS
KayecTBa NPOAYKIMHM CEJIbCKOXO3SMCTBEHHBIX KyJIbTyp. B Hammx wucciaenoBaHusix U
UCCIICIOBAaHUSX JPYTrUX AaBTOPOB ObUIO IOKAa3aHO, 4YTO CIIEKTPAJbHBIH COCTaB CBETa M
(PUTOrOPMOHBI CIIOCOOCTBYIOT MOBBIIICHUIO MPOAYKTUBHOCTH U YCTOWYMBOCTH PACTEHUH K
abuornueckuM (QaxktopaMm cpenpl. OcoOblii  HMHTEpec NpeAcCTaBiIseT (PUTOMETATOHHH,
U3BECTHBI AHTHOKCHUJAHTHBIE CBOICTBA MEJIATOHMHA M 3aBUCHMOCTb €r0 COJEp’KaHUs OT
CEJIEKTUBHOI'O COCTaBa CBeTa. B CBA3M C 3TUM 11€1b0 pabOThI ObIJIO OLIEHUTH IPOTEKTOPHBIN
apdexT mMenaToHnHa Ha MOP(PO(DU3NOIOTHIECKHE MapaMeTphl PACTEHU Oryplia Ha CBETY
Pa3sHOIo CIEKTPaAJbHOIO COCTaBa B yCIOBUAX Jedunura BoAbl. OOBEKTOM HCCIEJOBAHUSA
Obuti BeIOpaHbl 18-mHeBHBIE pactenust Cucumis sativus L. copra Wzsinraeiii. MMuTanuio
3aCyXM OCYIIECTBSUIM B TEUYEHUE 3-X CYTOK Jo00aBleHHMEM B MUTATelIbHYIO cpeny 8%
nosuayTHiieHrmkos (I19I-6000). Mctounukamu cBeta ObUIM CBETOAMOJBI, H3JIydarolue
CBETOBOM IOTOK C Pa3HbIM COOTHOLIEHUEM CHHETO, 3€JIEHOr0 U KPaCHOro crnekrpos —2 :3: 1
(2CC)u1:3:2(2KC).

BeipamuBanue pacteHuil orypua B yclIOBHs 3aCyXH YMEHBLIAJIO pacTsKeHUe cTeOus Ha
32 % non 2CC u kopus Ha 38% mox 2KC. O6paboTka KOpHEH MeTaTOHUHOM Ha (poHE 3acyxu
YMEHBUIAJIO JUIMHY KOpHS, HO YBEJIUYMBAIO JIMHY CTeOJs y pacTeHUi, BBIPALLEHHBIX Ha
2CC. MenaToHUH OKa3blBaJl CTUMYJMpYIollee AeiicTBue Ha pocT KopHs npu 2KC, cHumas
HEraTUBHBIN 3P PEKT CHUILHOM 3aCyXH.

3acyxa TOpMO3MJIa POCT MOBEPXHOCTH JIMCTHEB KaK MEPBOIrO, TAK U BTOPOTO SIPYCOB.
HauOonpiiee ymensienue napamerpos ormedeHo noa 2CC. Brecenne 1 MkM MenatoHunHa
YaCTMYHO CHUMAaJO HEraTuBHBIN 3(dexT cumpHOM 3acyxu. B To e Bpems BoznelcTBUE
3aCyXH CHMKAJIO COJep:KaHMe Bcex rpynn nurMeHToB noj 2KC. MenatoHuH B yCIIOBUSX
3aCyXu YyBeIW4YuBal ypoBeHb nUrMeHToB mpu 2CC W BOCCTaHABIMBAI O YPOBHSA
KOHTpoJsibHOTO Bapuanrta'y 2KC.

TakuM 00pa3oM OTMEYEH NOJOXKUTENbHBIN 3((EKT MenaToHMHa Ha POCTOBBIE U
(u3noIOrHUecKUe MapaMeTpbl pacTeHUH orypua npu JeiicTBun 3-JHEBHOI KOPHEBOI 3acyXu.

KawueBble cioBa: Cucumis sativus, MeaaToHHH, CIIEKTPATBHBIN CBET, 3aCyXa

DEPENDENCE OF THE PROTECTIVE EFFECT OF MELATONIN ON THE
GROWTH OF CUCUMBER PLANTS ON THE SPECTRAL COMPOSITION OF
LIGHT UNDER WATER DEFICIENCY

Boyko E.V.", Golovatskaya I.F., Kadyrbaev M.K.

Tomsk State University, Tomsk, Russia
E-mail: caterinasoloveva@gmail.com

Key words: Cucumis sativus, melatonin, spectral light, drought

71


mailto:caterinasoloveva@gmail.com
mailto:caterinasoloveva@gmail.com

n LECTAA
7 ®MIMONOIOB PACTEHHA
POCCHH

«Buonorusa pactenuii B anoxy rnodanbHbIX U3MeHeHu knumatay  18-23 centabps 2023 roga, r. Ydba

YbA 2023

BUOYJAOBPEHUE HA OCHOBE BUOYAPA U TOJIEPAHTHBIX K MEJIU PGPR
BACILLUS AEROPHILUS TR15¢ CHOCOBCTBYET BUO®OPTUPUKALINHN
PAIICA

bopucosa I.I.", Maaesa M.I"., Kymap A., Axamys¢pyae K. Y., Tpunru

Ypanbsckuil ¢enepanbHbIid yHIBEpCUTET UM. riepBoro [Ipesunenta Poccun b.H. Enpiinna,
ExarepunOypr, Poccus
E-mail: G.G.Borisova@urfu.ru

W3ydyeHrne accOUMATUBHBIX CBSI3ed MEXIY PACTEeHHSMH W POCTCTUMYJIHPYIOIIUMU
puzobaktepusimu (PGPR) mpuobperaer Bce 0OMBIIYI0 aKTyalbHOCTh. OTHAKO BO3MOXKHOCTHU
WX UCTOJB30BaHUs Il OMOoQOpPTHPHUKAIIUN PACTUTEIHLHOTO CBHIPhSI M3y4YeHBI HEIOCTATOYHO.
Ilens wccrnenoBanus — ONEHUTH BiausiHue O6noymoopenus (BF) na ocHoBe CU-TOJEpaHTHBIX
PGPR wu npeBecHoro Ououapa Ha HaKOIUICHHE MeIu U (U3HOJIOTO-OMOXUMUYECKHE
XapaKTEPUCTHKH parica (Brassica napus L.). {ns co3manus BF Oblaa ncmosp3oBaHa sKuaKas
KyJlbTypa (10 KOE/min) PGPR, panee Boimenennbix u3 puzochepsr Trifolium repens L. B
OKPECTHOCTSIX MeJeTuiaBuibHoro komobunara (r. Kapabam, YensOunckas obnacts). M3omsrT,
nposBIstoUi BbICOKYI0 PGP-aktuBHOCTH (comobunuzanus ¢ocdaros, npoaykuus UYK,
cuepopopoB W 1p.), ObUT paHee HICHTUPUIMPOBAH HAa OCHOBe Mopdonoruu u
cekBenupoBanus 16S pPHK kak Bacillus aerophilus TR15c (perucrpauunonnsiit Homep NCBI
MW682306). OkcrepuMeHT, NPOBEACHHBI B TOPIICYHBIX KYJIbTYpaX, BKIIOYAT TpU
BapHaHTa: KOHTPOJIBHEIN cyOcTpar, cyocTtpar ¢ jmobOaBieHueM 5% Owodapa u cyOcTpar ¢
nobasnennem 5% BF (mo o6bemy). CemeHa parca BbICKHBAIM B IJIACTUKOBBIE TOPIIKU
oobemoM 0,3 mi (o 15 cemsiH B KaxIblil, B 5-KpaTHOW MOBTOPHOCTH). Bpemsi Bereramuu
COCTaBJISIIO 36 CyTOK B ¢uTokamepe: ¢oronepruon — 14:10 (1eHb:HOYB), OCBeIIeHHOCTh —150
+ 20 MKkM/M? c, Temmneparypa — 23 + 2°C. OtaenbHOoe BHECEHHE OuModapa CYIIECTBEHHO HE
BIMSUIO Ha conepkanune Cu B moderax parca, OIHAaKO yBEJIHMUMBAJIO €€ HAKOIIJICHHE B KOPHSIX
Ha 20%. [Ipu no6asnennn BF cogepxanne Cu xak B mo0erax, Tak U KOpHSIX BO3pPacTalio IO
CpPaBHEHMIO C IpyruMH Bapuantamu B 1,2 u 1,6 pa3a, coorBeTcTBeHHO. BHeceHue 6nouapa u
BF He oka3pIBasio CyIIECTBEHHOTO BIHSIHHS Ha CHIPYIO OMoMaccy moOeros, Toraa Kak mMacca
KopHeil B mpucyrcTBuu BF yBenunumBamace B 2 pasza. [Ipumenenue BF He3HaumTenbHO
MOBBIIIAJIO JUIMHY KOPHS M HE BIWSUIO HA JUTMHY MMo0Oera W IJIONaJb JINCTOBOW TUIACTHUHKH.
[Ipu sTOoM oO1iee coaepkanue XJIOpo(dUIIOB yBEeIWYUBaIoch B 1,6 pa3a, B TO BpeMs Kak
ckopocth mornomenuss CO; Bo3pactana jaumb Ha 11% 1o cpaBHEHHIO € KOHTPOJEM.
BHecenne 6movapa He OKa3bIBaJO JOCTOBEPHOTO BIUSHHS Ha COACp)KaHUE KApOTHHOWJIOB U
(EHONBHBIX COEMWHEHUH, OJHAKO TOBBIMIANO KOJMYecTBO mponuHa Ha 24%. Ilpu
nobasnennn BF cogepkaHue KapoTHHOHMIOB, (DEHONBHBIX COEAMHEHMA | TPOJIMHA
Bozpactaino Ha 20, 30 u 70%, coorBercTBeHHO. TakuMm obpa3om, npuMeHeHue BF Ha ocHOBe
Cu-tonepantaeix PGPR B. aerophilus TR15C u Owouapa He TONBKO YIy4IIauo
(OTOCHUHTETHUECKHE TMapaMeTphl parca, HO TaKXe CIOCOOCTBOBaIO OuodopTuduKanmum
paCTCHHI HU3KOMOJICKYISIPHBIMA aHTHOKCHIAHTAMH H MEJIBIO.

Paboma evinonnena npu noooepaicke Poccuiickozo nayunoeo ¢ponoa, npoexm Ne 23-26-

00292, https://rscf.ru/project/23-26-00292.

KuiroueBble cioBa: Brassica napus, pocTcTUMyIMpyromias CriocoOHOCTh, (POTOCHHTETUUECKHE
MUTMEHTBI, HU3KOMOJIEKYJISIpHBIE aHTHOKCHAAHTBI, Oroo0oranieHne

BIOFERTILIZER BASED ON BIOCHAR AND COPPER TOLERANT PGPR
BACILLUS AEROPHILUS TR15c PROMOTES RAPESEED BIOFORTIFICATION

Borisova G.G., Maleva M.G., Kumar A., Ahamuefule C.C., Tripti

Ural Federal University, named after the First President of Russia B.N. Yeltsin, Yekaterinburg, Russia

Key words: Brassica napus, growth promoting ability, photosynthetic pigments, low molecular
weight antioxidants, biofortification
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KAJLJTYCOOBPA3OBAHUE KAK ®U3UOJIOT'MYECKHI TPU3HAK
HEJOCTATATKA 3K30I'EHHOI'O AYKCHUHA
B CTUMYJIATOPE KOPHEOBPA3OBAHUA
IPY YKOPEHEHUU YEPEHKOB XBOMHBIX KYJBTYP IN VIVO.

boposkos B.B., /lemuenko I'.A.

IIuTOMHUK TEKOpaTUBHBIX pacTeHUi «BamyTtuno», r.Xumku, Poccus

XapakrepucTukamMu 3((EKTUBHOCTH YKOPEHEHUS XBOMHBIX KYJIbTYp SBISIFOTCA
NPOIEHT MPHKUBAEMOCTH, KOJMYECTBO OOpa30BaBIIMXCS KOPHEH, MX CpenHss UIMHA WIN
o0mas npotskeHHocTh. KamyccoOpa3oBaHue 4acTO COIPOBOXKAAET MPOLECC YKOPEHEHMsI, HO
JaHHble HccienoBaresied 00 ero  B3auMOCBS3M € 3((PEKTHBHOCTBIO  YKOPEHEHUs
npoTUBOpeurBa. B OOJBIIMHCTBE HCCIENOBaHUNA 3TOMY SBIECHHIO BOOOLIE HE yhaelsercs
BHUMaHHE. B yCIOBHAX IUIGHOYHBIX YEPEHKOBHHII OOpPYJOBAaHHBIX MOJOTPEBOM cybcTpara
ObUIM TPOBEIEHBI HCCIENOBAaHMUSA 110 B3aWMOCBA3M IPOLIECCOB KaJIycoOOpa3oBaHUs U
YKOPEHEHUSI TIOJIyOAPEBECHEBIINX M 3€JICHBIX YEpEeHKOB XBOWHBIX KyNbTyp Juniperus
scopulorum «Skyrocket», Juniperus scopulorum «Blue Arrow», Thuja occidentalis
«Smaragd», Thuja occidentalis «Brabant», Juniperus sabina L. Jlns ctumynupoBaHus
YKOPEHEHUsI UCIOJIb30BAINCh BOJAHBIE PACTBOPBI MHAOIUI-3-MaciassHOM Kuciotsl (UMK) u
poctoBeie Tynpel Xpuzarorn, Puzanonl%, KopHeBuH ¢ pa3HOM KOHIIEHTpaluen
neiictByromero Bemectsa - UMK. B KOHTposIbHBIX BapuaHTax 06e3 CTUMYJISTOpa HaOJII0JalIn
MHTEHCUBHOE oOpa3oBaHue kauryca. C yBennueHueM koHueHtpauuun UMK B ctumynstopax
KaJlTycoOOpa3oBaHKe 3HAUUTEIbHO CHUXKAJIOCh, a TPOLIEHT YKOPEHEHUS YePEHKOB BO3pacTall.

Uerkuil o0OpaTHbBI XapakTep MOBEIEHUS IPOLIECCOB KallycooOpa3oBaHUS U
YKOPEHEHUs, MOTY4YEHHBIH B OIBITaX, 0OYCIOBJIEH MPEIBAPUTEIbHBIM 110100POM JAMAIa30HA
3 PEKTUBHBIX KOHIEHTPAIMKA CTUMYIATOPOB JJISi KOHKPETHBIX YCIOBUH YKOPEHEHUs
UCCIIEyeMbIX KYJIbTYp. YMEHbIIEHHE KaJUIyCOI€HEH3a M YBEJIMYEHHE NPUKHBAEMOCTH
YEPEHKOB C yBeNIMYeHHEeM KoHUeHTpauuu VMK B cTuMynsaTOope NOKa3bIBalOT aHAJIOTHIO
(bU3HONIOrMUECKUX MPOLECCOB 00pa3oBaHUE KOPHEH In vivo ¥ in vitro, Korma CIBHUT
TOPMOHAJILHOTO UTOKHHUH-AYKCUHOBOTO (JOHA CPEIbl B CTOPOHY ayKCHHA «IIEPEKII0YacT»
KaJurycooOpa3zoBaHue Ha puzoreHes3. C MpakTUUECKOM TOYKHM 3peHUs], MOJIYUYECHHBIE JaHHBIE
MOKa3bIBAIOT, YTO 3HAYUTEIBHOE KAIyCCOOOPAa30BAaHME MOXET CIY)KUTh TPHU3HAKOM
HA/I0CTaTKa 3K30T€HHOT'0 ayKCHHA B CTUMYJISATOPE Ul 3alyCKa Mpoliecca YKOPEHEHUs U ero
YBEIIMYEHHUE TPU MPOUYNX PABHBIX YCIOBUH B Tpeaenax dPQGEeKTHBHOTO JUana3zoHa sSBISETCS
OJITHUM U3 CIIOCOOOB MOBBILIEHUS POLIEHTA MPHKUBAEMOCTH YEPEHKOB XBOWHBIX KYJIBTYP.

KuiroueBble cjioBa: Kayulyc, ayKCHH, YKOPCHEHHE, XBOMHBIC, CTUMYJISTOP.

CALLUS FORMATION AS A PHYSIOLOGICAL SIGN OF THE LACK
OF EXOGENOUS AUXIN IN THE ROOT FORMATION STIMULANT
DURING ROOTING OF CUTTINGS OF CONIFEROUS CROPS IN VIVO

Borovkov V.V., Demchenko G.A.

Nursery of ornamental plants "Vashutino", Khimki, Russia
Key words: callus, auxin, rooting, conifers, stimulant.
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HEKOTOPBIE ITIOKA3ATEJIN AHTUOKCHUJIAHTHOWM 3AIIIMTHI TPUTUKAJIE
TP KUCJIOTHOM M IIEJIOYHOM CTPECCE

Boranosa K.1.", Ilectpenun B.B.

IIepMcKkuil rocy1apCTBEHHBIA HAlMOHAIBHBIN UCCIIEI0BATENbCKUN YHUBEPCUTET, 1lepmsb, Poccus
E-mail: botalova.ksyu@list.ru

[Tpu BO3ACHCTBHM HA pACTEHUS Pa3HBIX HEOIATOMPUSATHBIX (PAaKTOPOB CPEAbl OTMEUAIOT
AKTHBU3ALMI AHTUOKCHJIAHTHOM 3allUThl pacTeHUH. OKHUCIUTENBHBI CTpPECC PAaCTEHHI,
CBSI3aHHBIN C U3MEHEHUEM PEaKIIMU KOPHEBOM Cpe/ibl OCTAETCS HE JIOCTATOYHO M3yYEHHBIM.
Llenp wuccnenoBaHWii — B YCJIOBHMSIX KHCJIOTHOTO U IIEJIOYHOIO CTpecca ONpeAesuTh
U3MEHEHHE  COACp)KaHUS  CYNEPOKCHJ  aHUOH-paJuKana, MpoJHHA, (PIaBOHOHIIOB,
KapOTUHOMJIOB B JIUCTBSIX TpuUTuKaie. Mamepuanvl u memoosi. OObEKTOM HCCIEIOBAHUN
sBisiercst  Tputukane Triticosecale Wittm. & A.Camus. Pacrenus BblpamuBaid Ha
Bepmukynute. Kucnyro xopHeByro cpeny (pH=3) co3maBanm raumua HCl Oydepowm,
nienounyro cpeny pacrsopa (pH=10) — rmumma NaOH 6ydepom. OT6op pacTHTEIBHBIX MTPOO
nposenu uepe3 1, 4, 24 yaca nocie cTpecc-Bo3AeHCTBU. buonornyeckas U aHaAIUTUYECKAs
MOBTOPHOCTh  ONpeAeNieHus (PU3HOIOr0-OMOXUMUYECKUX TIOKa3aTesie — TpexKpaTHasl.
3HAYUMOCTh PA3NUYM MEXAY BapuaHTaAMH OLEHWIHM JUCIIEPCUOHHBIM HEMapaMeTPUYECKUM
MeroaoM (kputepuil Kpyckan-Yosinca); 3HaUMMBIMU CUMTATIN PA3IUUYUs MEXKIY CPEIHUMH
BEJIMUYMHAMU C IOBEPUTEIHHON BEpOATHOCTHIO 95% 1 Bhite (P < 0,05).

B nucTRAX TpUTHKANE TMOBBIIICHHOE COJEPXKAHUE CYNEPOKCH] aHUOH-paJNKaia B
OTJIeNbHBIC TMEPHObl HAOIIOJEHUI OTMEYalu TOJBKO MpH KUCIOTHOM cTpecce. I[Ipomun
AKKyMYJIMPOBAJICS B JINCTBSIX IMIICHUIBI B MepBbie yacVladel mocie moaKucIeHus: KOPHEBOH
cpensl; uepe3 24 4 mocie cTpecc-BO3/ICHCTBUS HAKOIUIEHHE MPOJIUHA OTMEYEHO B YCIOBUSX
LIEJIOYHOT0 M KHUCIOTHOro crpecca. Ilpu m3menenun pH KOpHEBOW cpenbl B TpUTHKAIE
HAOMIOIaTM  CYIIECTBEHHOE CHIDKEHHE cojAepKaHus (PIaBOHOUIOB 10 CPAaBHEHUIO C
pacTeHUs MU B KOHTPOJILHOM BapUaHTE OMBITA, I10-BUIUMOMY, 3TH COCTUHEHUS HE YJaCTBYIOT
B @aHTUOKCHUJIAHTHOM 3anuTe pacteHuid. O BO3MOXKHOM Y4acTHUH KapOTUHOUJOB B a/IalTallH
pacTeHuii K KHUCIOTHOMY BO3JEHCTBUIO CBHUACTEIBCTBYIOT HMX HAKOIUIEHHE B HEKOTOPHIC
nepuoJipl HaOmoZeHnid. B BapuaHTe ¢ KHCIIOM peakiueld KOpHEBOW cCpelbl yCTaHOBJIEHO
MOHWKEHUE JIMHBI W MacChl TPUTHUKAJE IO CPAaBHEHUIO C PACTCHHSIMHU B IIEJIOYHOM U
KOHTPOJIbHOM BapuaHTe onbiTa. CleloBaTeabHO, MOKA3aTeNM aHTUOKCUJIAHTHOM 3alUThI
pacTeHuii (CynmepoKCH]l aHMOH-PaIUKaI, TIPOJIMH, KAPOTUHOUIBI), a TaKXKe O0Iee yrHEeTeHNE
pacTeHUH YKa3bIBalOT Ha PAa3BUTUE OKHCIUTEIBHOTO CTPECca TPUTUKAJIE TIOCIIE MOJKUCICHUS
KOPHEBOM CpEJIbI.

KiroueBbie ciaoBa: Triticosecale Wittm. & A.Camus, KHCIIOTHBIH cTpecc, MIETOYHON cTpece,
OKHCJIMTEIIBHBIN CTPECC, CYIICPOKCHU] aHUOH-PAUKaJI, aHTUOKCHJIAHTbI

SOME INDICATORS OF ANTIOXIDANT PROTECTION OF TRITICALE
UNDER ACID AND ALKALINE STRESS

Botalova K.I., Pestrenin V.V.
Perm State University, Perm, Russia

Key words: Triticosecale Wittm. & A.Camus, acid stress, alkaline stress, oxidative stress
superoxide anion, antioxidants
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BJIUSHUE U3SMEHEHUSI COAEPKAHUS AJIbTEPHATUBHOM OKCHJIA3DbI
MHUTOXOHJIPUI HA YCTOMYUBOCTH BLICIIUX PACTEHUI
K HOHI/DKEHHOI/I TEMHEPATYPE

BpaskHukoBa A. B.! BaJIaIHOB H.B. , HaiinoB H. Al
BopncOBa-MyﬁapaRmnHa M.M.!

' MucTuTyT QyHIaMeHTanbHbIX npobieM Guonoruu PAH — 060co61eHHOe oapasaereHue
q)I/H_[ [MHIIBU PAH, ITymuno, Poccus

2 BroTexHOoNornueckuii daxynbrer, MOCKOBCKHIA TOCYIaPCTBEHHBINH YHHBEPCHTET
M. M.B. Jlomorocosa, Mocksa, Poccust

E-mail: mubarakshinamm@gmail.com

MUTOXOHIpUX BBICIIUX PACTEHUU B JONOJHEHUE K LHUAHUI-3aBUCHUMOM LIUTOXPOM C-
OKCHJIa3e CcojepKaT anbTepHATHBHYIO oOkcuaazy (AOX), ¢yHkiuend KOTOpoW sBIsSeTCS
OKHUCJICHHE BOCCTAaHOBJIEHHOTO YOMXHWHOHA M BOCCTAHOBJICHHE IPH 3TOM MOJIEKYJISPHOTO
Kuciaopona 10 Boabl. IIpenmonaraercs, yTo aJbTepHATUBHBIA TPAHCIOPT JIEKTPOHOB Yepe3
AOX ycunmuBaeTcsi B YCIOBHUSX CTpecca, YTO MPEAOTBPAIIAET IeHEpaIMi0 aKTUBHBIX (hopm
KHUCJIOpOJia B JbIXaTE€IbHOW AJIEKTPOH-TPAHCIOPTHOM LENM U, CIIEAOBAaTEIbHO, Pa3BUTHE
OKHUCJIMTETILHOTO cTpecca B MUTOXOHApuUsX. K HacTosmemy Bpemenu AokazaHa poibr AOX B
TEPMOTeHe3e Yy psAla pacTeHuil, ogHako poiab AOX B 3amuTe pacTeHHH MPH MOHMKEHHOM
TEMIEPAType A0 KOHIA HE U3YyYeHA.

Wcnonb3ys pactenust Arabidopsis thaliana gukoro Tuma M MyTaHTHBIC PacTEHHUS C
THIepaIKcIpeccuel wiu nojasieHueM skcrnpeccunn AOX (antisense pacTeHus), HAMH ObLia
MpOBeJcHa OLIEHKA BIMAHUA U3MeHEeHHH coaepkanus AOX MHUTOXOHApPUN Ha MPOTEKAaHUE
dboTocuHTe3a NpU MOHMKEHHOU Temmepatype (6°C). Y pactenuit Aukoro tuma yepe3 12 nHei
IpY TIOHIKEHHOW TeMIepaType HaOIroaai CHIKEHHE KBAaHTOBOTO BBIXOAA (DOTOCHCTEMBI 2
(®C 2), omHako y MYTaHTHBIX PACTEHH ¢ W3MEHEHHBIM cojaepxaHueM AOX KBaHTOBBIN
Bbixog ®C 2 ocraBajicsi Ha TOM € YPOBHE, YTO M B KOHTPOJBbHBIX YycinoBusax. Ilpu
MOHIDKEHHOM TeMIeparype y BCEX HCCIEIOBAaHHBIX pPACTEHUN YBEIMYMUBAACh CKOPOCTb
UKIMYECKOro TpaHcmopTa 31ekTpoHoB BOkpyr ®PC 1. Copepxkanme H;O; B nmcThsX
MYTaHTHBIX pacTeHuil uepe3 12 1HEH NpU MOHMKEHHOM TeMmIeparype NpaKTHUeCKU He
U3MEHWIOCh, B TO BpeMs KaK B JIMCThSIX pacTeHUM nukoro tuma coaepxkanue HyO,
YBEJIMYUIIOCH NMPUMEPHO B JBa pa3a. CrocoOHOCTh pacTeHUM AMKOro THUHa JUCCUITUPOBATh
SHEPrui0 B TEIUIO CHUXkayack npu 6°C, B TO BpeMsl Kak y 00€UX MYTAaHTHBIX JIMHUH 3TOT
napaMeTp HE HW3MEHsUICd [0 CpPaBHEHUIO C KOHTPOJBbHBIMU YycioBusMH. [lpu 3ToMm,
comepkanne AOX B pacTeHMSIX [JUKOrO THUIa M antisense pacTEeHUsX JAOCTOBEPHO
YBEJIMUYUBAIOCh TP MOHWKEHUU TEMIIEPATYPBHI.

[Tpeanonoxeno, uro u3MeHeHue coxaepxkanuss AOX mpenacraBiser coOOW BaKHBIN
CUTHAJI, 3aIlyCKAIOMNN aKKIMMalMOHHBIA OTKJIMK PACTEHUU MPH MOHM)KEHUU TEMIEPaTypBhl.
[To-BuuMOMy, M3y4YEHHBIE PACTEHHS aJalTHPYIOTCS K CTPECCOBBIM YCIOBHSM HE TOJBKO
IyTEM YBEJIWYEHHUS CKOPOCTH LUKJINYECKOTO TpaHCIOpTa 31eKTpoHOB BOKpyr ®C 1, HO u
nyreM yeenudeHus conepkanusg AOX. PacTeHuss IMKOro THUIA TONOJHUTEIBHO AaKTUBUPYIOT
aNbTEpHATUBHBIA TPAHCIOPT DSJEKTPOHOB K KHUCJIOPOIY, BEpOSATHO, H3-32 CHMKEHUS
CIIOCOOHOCTH JAMCCUIIMPOBATH JHEPTUI0 B TEIJIO, B OTJIMYME OT MYTaHTHBIX PAacCTEHHIl C
U3MEHEHHBIM cojiepskanreM AOX, KOTOpbIE COXPaHSIOT ATy CIIOCOOHOCTb.

Hccnenoranue nogaepkano Poccuiickum Hayunbiv @onom (mpoekt Ne 23-14-00396)

KimoueBble ciioBa: MHUTOXOH/IpUH, (1)OTOCI/IHTC3, AJIbTCPpHATHBHAA OKCHUaa3a

EFFECT OF CHANGES IN THE CONTENT OF MITOCHONDRIAL
ALTERNATIVE OXIDASE ON THE TOLERANCE OF HIGHER PLANTS
TO LOW TEMPERATURE

Brazhnikova A.V.*?, Balashov N.V.}, Naydov I.A.}, Borisova-Mubarakshina M.M.

! Institute of Basic Biological Problems, Federal Research Center «Pushchino Scientific Center for
B1ologlcal Research of the Russian Academy of Sciences» Pushchino, Moscow Region, Russia
2 Department of Biotechnology, Lomonosov Moscow State University, Moscow, Russia

Key words: mitochondria, photosynthesis, alternative oxidase
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IBOJIIOIUSA PEJOKC-CUT'HAJIMHI'A ITPU OIIBIVIEHUU:
A®K B PEHEIITUBHBIX )KUJAKOCTAX Y I'OJIOCEMEHHbIX
U IIBETKOBBIX PACTEHHI
bpeiiruna M.A.", Jlynesa O.I'., Knumenko E.C., badymkuna K.O.

MI'Y umenu M.B.JlomonocoBa, buonoruueckuii ¢akynsreT, Mocksa, Poccus
E-mail: breygina@mail.bio.msu.ru

Baxmueililas 5BOMIONMOHHAS TEHICHLHUsA, oO0ecleuuBIIas TOCIOJCTBO CEMEHHBIX
pacteHuii Ha 3emiie - TOBBbIICHHE (PPEKTUBHOCTH PENpONyKIMU. s peamusanuu 3TOro
TpeHJa OoJiblIOe 3HAYEHHE HMEET B3aUMOJEHCTBHE MEXAY MYXKCKUM TIaMeTO(QUTOM H
KEHCKMMHU TKaHSAMHU: 4YeM YCIIeIIHee OHO OyaeT, TeM OOJbIe BEpOSITHOCTH YCIEUIHOTO
OILUIONOTBOpEHUsA. Mbl HM3ydaln OAMH M3 KIIOYEBBIX ACIEKTOB 3TOrO0 B3aWMOACHUCTBHSA —
penokc-metadonu3m. M3BecTHO, UTO 1IBETKOBBIE pacTeHus npoayunpyor A®K Ha peuible, a
IBUIbL@A IIPOSABIAET K HHMM YyBCTBUTEJIBHOCTb. OIHAaKO MHOTHME BOIIPOCHI 10 CHUX IIOp
ocratoTcsi 0e3 orBera. KakoB CHTHaNbHBIM areHT BakKHEE: MEPOKCHA BOJAOpOJA WU
cynepokcun paaukan? KakoBbl AMHAMMKA, MEXAHU3M U YYaCTHUKU B3aMMOIIPEBPALCHUS
A®K Ha pouiblie? Hackonbko yHHBEpCaIeH 3TOT MEXaHU3M, €CThb JIM OH Y TOJIOCEMEHHBIX ?

Mpl uccienoBany pEUENTUBHYIO JKMIKOCTh LIBETKOBBIX PAcCTEHHH — DKCCYHarT,
CIIy’KalllMi JJI IpOpacTaHusl NbUIbIBI HA BIAXKHOM PbUIbLIE, @ TAK)KE ONbUIMTEIbHBIE KAIlJIU
XBOWHBIX pacTeHUH. OOBEKTaMM CIYXHJIM PACTEHHUS M3 Pa3HbIX CUCTEMATHMUYECKUX TPYIIIL,
BKJTIOYasi OJTHOJIOJIbHBIC, JIBYIOJIbHBIC, 0a3abHBIE MIOKPHITOCEMEHHBIE U XBOWHBIE PACTCHUS.
Jna  peructpanuun cymmapuslix A®PK u cynepokcun pagukaga IOPUMEHSJIA  METOJ
AIIEKTPOHHOTO MapamMarHuTHoro pesonanca (OIIP); ans m3mepenus konmnentpauuu Hy0,
UCIOJIb30BAIM  KOJMYECTBEHHBIH crekTpodoromerpudeckuid meroa. Hammume ADK B
ONBUIMTEIBHBIX KAIUISIX HUKOI'/Ia paHee He u3ydanaock. Kpome Toro, 1i1s IBETKOBBIX pacTEHUI
MBbl HCHOJB30BAJIU METOAbI OEIKOBOM XMMHH, YTOOBI ONPEAEIUTh COCTaB M AKTUBHOCTb
(epMEHTHBIX CUCTEM, 00ECTIeUMBAIOIINX B3aUMOIIpeBpalieHus u qucmyranuo APK.

Oxka3zaniocs, uro Hanmmune ADK B perienTuBHON KUIKOCTH — KOHCEPBATUBHOE CBOMCTBO
CEMEHHBIX PACTeHHH, IPUCYIIEE HE TOJIBKO IIBETKOBBIM, HO U OOJbIIeH YacTh XBOWHBIX. [1pu
3TOM y HEKOTOPBIX FOJIOCEMEHHBIX M 0a3aJIbHBIX [[BETKOBBIX PACTEHMH MEpPOKCUIA BOJIOPOJA
MPAKTHUYECK HET, a OCHOBHOM (hOpMOI1 KOMMYHHKAIMH, TI0-BUIUMOMY, ABJIIETCS CYNEPOKCU
panukan. [l JUBEpreHTHBIX IMpeJCTaBUTENeN IBYIOJIbHBIX pacTeHUM OCHOBHOH (opMmoii,
no-BUANMOMY, siBisieTcst HpOo.

HUccnenoBanue ObUIO BbIMOIHEHO 3a cyeT rpanta PH® (mpoekt Ne 21-74-10054).

KawoueBble ciioBa: pbuiblie, penpoaykiuus pactenudi, A®DK, pemokc-meradbonusm,
rOJIOCEMEHHbIE, TOKPBITOCEMEHHBIE, TEPOKCH]T BOJOPOIA

EVOLUTION OF REDOX SIGNALING DURING POLLINATION:
ROS IN RECEPTIVE LIQUIDS IN GYMNOSPERMS AND FLOWERING PLANTS
Breigina M.A.", Luneva O.G., Klimenko E.S., Babushkina K.O.

Lomonosov Moscow State University, Faculty of Biology, Moscow, Russia
E-mail: breygina@mail.bio.msu.ru

Key words: stigma, plant reproduction, ROS, redox metabolism, gymnosperms, angiosperms,
hydrogen peroxide
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MOJIYYEHUE NEPCHEKTUBHBIX INMHUN CYCHEH3UOHHBIX KJIETOK
PACTEHUM CEMEMCTBA BEPECKOBBIE
bpunkuna A.A. |, Peioun JI.A., UcmansnoBa A.A., Cémun A.A., bepe3una E.B.

Hwxeropoackuii rocynapctsennsiii yausepcureT uM. H.W. Jlob6ayeBckoro, Huxunit HoBropoa
E-mail: annbril@mail.ru

[IpencraButenu cemeiictBa BepeckoBbie ©Ooratbl (EHOJbHBIMU COCTUHEHUSIMHU,
001aJaroIMMH Pa3sHOOOPa3HOI OMONOTHYECKON aKTUBHOCTBIO. JlaHHBIE pacTeHus B IPUPOJIE
XapaKTepU3YIOTCSl MEUICHHBIM IMPUPOCTOM OHMOMACCHl, OCIOXKHSIOUIMM KX HCIOJIb30BaHUE
st npousBoacTtBa bAB. BecbMma nepcrneKTHBHBIM — IIPEJICTABISIETCS  UCIOJb30BAaHUE
CYCIIEH3HOHHBIX KYJIbTYp, OOECIEUMBAIOIIUX KPYIJIOTOAMYHBIM JOCTYHN K PACTUTEIBHOMY
CBIpbI0. B cBsA3M ¢ 3TUM B JaHHOW paboTe MPOBOIWIN MOTYYEHUE KYJIbTYP CYCIIE€H3MOHHBIX
KJIETOK pacTeHHil ceMmeiicTBa BepeckoBble, BbIABIeHHE HauOoliee MEPCIEKTUBHOIO BUIA
pacTeHus U HKCIUIAHTA.

CycrneH3noHHbIE KJIETKH MHUIIMUPOBAIN U3 KAJUTyCOB Pa3IMYHOTO MPOUCXOXAeHUs. B
KAaueCTBE MEPBUYHBIX 3KCIUIAHTOB HCIIOJIb30BAJIM SATOJbl M JMCTbSI PACTEHUN OTKPBITOTO
IPpYHTa ¥ KYyJbTHBUPYEMBIX IN VIitr0: TOMyOMKH IIMWTKOBOW, KIIOKBbI OOJOTHOH U
KPYIHOIUIOAHON, OpYCHUKHN OOBIKHOBEHHOHN M YEPHUKH OOBIKHOBEHHOM. BbUM HCII0/Ib30BaHbI
nutarenabHbie cpeabl WPM u Anpmepcona ¢ pgoGaBnenuem 2.4-J1 u BAII B paBHOM
cootHomenuu ot 0,1 mo 1,5 mr/n. HMOMANuO KaJIyCcOB NMPOBOAMIN HA arapu30BaHHBIX
MUTATEeNbHBIX Cpefax B TEMHOTE B T€UEHHE 2 MECAIEB, Jaliee mocie ofHoro maccaxa (30
JTHE) U3 HUX MHULIUUPOBAIIN CYCIICH3UOHHBIC KYJIBTYPBI B )KUJKOW MUTATEILHON Cpeae TOro
K€ COCTaBa.

HMHTEeHCUBHOCTD KaJUTycOOOpa30BaHus Obljla OTHOCUTEIBHO OJIMHAKOBOM M HanOoJbIIeH
JUTS JTUCTHEB M SATOJ roTyOuku mutkoBoi (Ha cpene WPM) u 6pycuuku (Ha cpenax WPM u
Anpepcona) — 90-100%. Ilpm 3TOM [AOCTaTOYHO OBLIO HCHOJB30BATh HAMMEHBIIIHE
KOHIIeHTpanuu ¢uroropmonoB — mo 0,1 mr/n 2,4-J1 u BAIIL. JIns SKCIUTAaHTOB KITFOKBBI
KaJuTycooOpazoBaHue Ha cpefae AHACPCOHA MUIO Tropasno xyke — 27-65%. U3 dgepHuku
KaJUTychbl IOJy4UTh HE YyAalocb. B OonbIIMHCTBE CilydyaeB HauOOJBIIYIO Maccy,
OBOJTHEHHOCTb U coJiepyKaHue (EHOJIOB KajuTyChl IPUOOpETanu Ha Cpelax C HauMEHBIINM
coJiepkaHueM pUTOropMoHoB. Takue Katychl ObulH Hanbosee 3¢ (HeKTUBHBI A1 HHULUALIMN
cycrneH3uid. XopoIio obpa3yromuecs CyCleH3UH KJIETOK ¢ OBICTPBIM POCTOM M HAMMEHBIITNM
KOJIMYECTBOM  arperatoB  ObUIM  MOJYYEHbl Ui TONYOMKHM  LIMTKOBOM,  KIJIIOKBBI
KPYIHOIUIOAHON U OPYCHUKH OOBIKHOBEHHOM.

Pabora nonneprxana rpantom PH® 23-24-00403.

KuroueBsble ciioBa: BepeckoBbie, CyCIICH3MOHHBIC KIIETKU, ()CHOIBHBIC COSTUHEHUS

OBTAINING PROMISING LINES OF SUSPENSION CELLS
OF THE FAMILY ERICACEAE

Brilkina A.A., Rybin D.A., Ismailova A.A., Syomin A A., Berezina E.V.

Lobachevsky State University of Nizhny Novgorod, Russia
Key words: ericaceae, suspension cells, phenolic compounds
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PEI'YJIANUA SKCITPECCUUA MUKPOPHK INIIEHUIIBI BAKTEPUAMU
POJIA BACILLUS TIPM UHAYKIIUU YCTOMYUBOCTHU
K IIATOTEHHOMY I'PUBY STAGONOSPORA NODORUM

BbypxanoBa I'.®., BecesioBa C.B., Copokanb A.B., llleun M.IO., ®enenena A.,
Makcumon WU.B.

WHCTUTYT OMOXUMUM U TEHETUKH — 000COOIEHHOE CTPYKTYpHOE Toapazaeneane denepaabHOro
TOCY/IapCTBEHHOTO OI0/KETHOTO HAYYHOTO YUpEeXIeHHs Y GUMCKOTO (pereparbHOTOo
HCCIIeIoBaTeNbCKOro 1eHTpa Poccuiickoit akagemun Hayk, Y da, Poccust

“E-mail: guzel_mur@mail.ru

B nacrosmee Bpemsa  mukpoPHK  cumTarorcsi  BaXHBIMHU  peryiasaTopamu
[IEPENPOrpaMMHUPOBAHNS JKCIIPECCMM TI'€HOB B MMMYHHBIX peakuusax pacreHuid. Hamen
LENbI0 OBLIO HCCIIeNoBaTh BiausHHE Oaktepuii poma Bacillus ma skcmpeccuio mukpoPHK,
y4acTBYIOLIMX BO B3aMMOJICHCTBUM PACTCHUH IMiIeHWIbl W matoreHa S. nodorum. [ns
JOCTHO>KEHHSI 3TOW LIEJIM Mbl M3YUYMIIM IKCIIPECCUIO JEBATU KOHcepBaTUBHBIX MUKpPOPHK B
BOCIIPUMMYMBBIX PACTEHUSX MIICHUIIBI, MpenoOpadoTaHHBIX MTaMMaMH SHAO(MUTHBIX
OakTepuii, KOTOpblE paHee MOoKa3alu POCTCTUMYIUPYIOMUN 3(hdEeKT U crnocoOCcTBOBAIH
YCTOHYMBOCTH pacTeHUi. Pe3ynbTaThl OBUIH COTIOCTaBJICHBI C CHMIITOMAaMH 3a00JICBaHUS,
o0pa3oBaHHEM MEPEKHUCH BOAOPOJA, AKTUBHOCTHIO OKCHIIOPEIYKTa3 W JKCIpPECCHUEll T'eHOB
3amTHBIX PR-0enkoB. DHAO(GUTHBIE IITAMMBI YYaCTBOBAIH B PA3BUTHHU 3aIIUTHBIX PEAKIHA
pPacTeHU# MIICHUIBI TPOTUB S. NOAOrUM, BBI3BIBAS OKHCIUTEIBHBIN B3pbIB, MPU KOTOPOM
CoJlep’KaHUE TMEpPEeKUCH BOJOPOAA YBEJIMYMBAETCS M3-32 IOBBILIEHHMS aKTHUBHOCTH
MEPOKCUIAa3bl U CHW)KEHMS aKTUBHOCTM Katanasel. JleBate MukpoPHK  ceirpanu
OIPEJICTICHHYI0 POJIb B Pa3BUTHM YCTOWYMBOCTH IIICHHIBI K S. NOdOrum mocpeacTBOM
peryiasiiud TOPMOHAJbHBIX CHUTHAJIBHBIX MYT€H M OKHUCIUTEIbHO-BOCCTAHOBUTEIBLHOIO
MeTabonn3ma pacteHnid. bakrepun nogasisn skcnpeccuto MUKpoPHK miR393, miR164 u
miR396, yuactByromux B pa3Butuu PTI, a Takke unrubuposan skcnpeccuto MukpoPHK
miR159, miR160 u miR166, yuyactByroumx B pazsutuu ETI. Ilonyuena HoBas unpopmanus
0 ponu 3HI0(UTOB B perymauuu sxcnpeccun MukpoPHK npu pazButum 3amuTHOrO orera
pacTeHui MIIeHUIbI, THPUIUMPOBaHHBIX S. nodorum.

Kumouesbie cioBa: mukpoPHK, sunoduthsie 6aktepun, CUY, Stagonospora nodorum

REGULATION OF WHEAT MICRORNA EXPRESSION BY BACTERIA
OF THE GENUS BACILLUS DURING INDUCTION OF RESISTANCE
TO THE PATHOGENIC FUNGUS STAGONOSPORA NODORUM

Burkhanova G.F., Veselova S.V., Sorokan A.V., Shein M.U., Fedeneva A.,
Maksimov 1.V.

Institute of Biochemistry and Genetics - Subdivision of the Ufa Federal Research Centre of the
Russian Academy of Sciences

Key words: microRNA, endophytic bacteria, PTI, ETI, Stagonospora nodorum
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BJUSHUE JIATIOMIOJIUCAXAPHUIOB PU3OCPEPHBIX BAKTEPUI
HA POCT MUKPOPACTEHHI KAPTO®EJISA B YCJOBHAX IN VITRO

Bypbirun F.JI.1’2‘3*, HNBanoBa M.(I).l, KocTnna E.E.l, AcTaHKoOBa A.C.z,
Kpusopyuxo A.E. ®enonenxo 10.11.%°, Tkauenko O.B.

' ®I'BOY BO Basunosckuii yausepcuter, Capatos, Poccust

? CapaTOBCKMIl HALMOHANBHbIH HCCIIE0BATEIBCKHIH TOCYIAPCTBEHHEIH YHHBEPCHTET

mM. H.I'. YUepnsimesckoro, Capatos, Poccus;

3 WucTuTyT Onoxumun u (GU3HONOTHA pacTeHN n Mukpoopraam3moB, OUIL] «CapaToBckuiit HAyqIHBIH
uentp PAH», Caparos, Poccust

“E-mail: burygingl@gmail.com

PusocdepHble OakTepuu CIOCOOHBI IOJIOKUTEIBHO BIMATH HAa POCT U pa3BUTHE
pacTeHui, B TOM 4YMCJIE MMEIOLUX CEJIIbCKOXO3SMCTBEHHOE 3HaueHue. JIunonomaucaxapuibl
(JITIC) kak OCHOBHBIE KOMIIOHEHTBHI IIOBEPXHOCTH KJIETOK I'PaMOTPHULIATENIBHBIX OakTepuil
HEIOCPEICTBEHHO YYaCTBYIOT BO B3aUMOJCHCTBUU PACTEHUN U MUKPOOpraHu3MoB. [Ipu atom
UMEIOTCA COOOIIEHUSI KaK O IMOJIOKUTEIbHOM, Tak U 00 oTpuuarensHoM BiusHuu JIIIC Ha
pactenust. B nanHoil pabore Mbl ucciaenoBanu jaecath npenapatos JIIIC, BbiieneHHBIX U3
pusochepHbIX OakTepuil pa3lIUYHBIX TAKCOHOMHYECKUX TIPYII, HAa POCT MHUKPOPACTECHHH
kaptodeins (Solanum tuberosum L.) copra Konmop B ycinoBusix in vitro.

PactBops! JIIIC aBTOKIaBUPOBAIN U BHOCWIM B KUAKYIO CpeAy KyJIbTUBUpOBaHUs K 10-
TH CYTOYHBIM MHKpoOpacTeHusM B KoHueHtpauuu 10 wmkr/mu. Ilocme 20-tu  mHEi
UHKYOUpPOBaHMS MPOBOIMIN U3MEPEHUs] MOP(POMETPHUECKUX IOKa3zaTeNeil: JuiMHa, rnodera,
KOJIMYECTBO Y3JIOB, KOJUYECTBO KOpHEH, oOmias JUIMHAa KOpHEH, Chlpas M Cyxas MaccChl
1no0eroB U KopHei. JoCTOBEpHOCTh pa3iuyuii MeX/1y BapUaHTaMU OLEHUBAJIH C IOMOIIbIO
0THO(AaKTOPHOTO JHCIIEPCHOHHOTO aHanmu3a. AHAIM3 pe3yJbTaToB IIOKa3al, YTO TpH
npernapara JIIIC He okasplBaJid BIMSHUSA HU Ha OJMH M3 HU3MEPSEMBIX IIapaMeTpoOB
MUKPOPAaCTeHUH, B TO BpPEMs KAK CEMb IIPENApaTOB OKa3bIBaJIU CTUMYJIHPYIOLIEE IEHCTBHE.
HauOonbiiee yBennueHue IIMHBI M CyXOi Maccy KopHel Habmonanocs B npucyrcrsuu JIIIC
mrammoB Enterobacter cloacae K7 u Ochrobactrum sp. TIKr02. B To Bpemst Kak JjiuHa u
cyxas Macca mobera HaubOosiee CUIbHO yBenuuuBanack npu aedictBun JIIIC mrammon
Azospirillum thiophilum BV-S u Azospirillum brasilense SR80.

Pabota nonnep:xana rpantom Poccuiickoro HayaHoro gonaa Ne 22-26-00293.

KuroueBble ciioBa: puzochepHbie OakTepuu, JUIONOINCAXapH, KapTodelb, MUKPOPACTEHUS,
KyJbTypa in vitro

INFLUENCE OF LIPOPOLYSACCHARIDES OF RHIZOBACTERIA
ON THE GROWTH OF POTATO MICROPLANTS
UNDER IN VITRO CONDITIONS

Burygin G.L.**%, Ivanova M.F.}, Kostina E.E.}, Astankova A.S.?,
Krivoruchko A.A.2, Fedonenko Yu.P.??, Tkachenko O.V.}

'Vavilov University, Saratov, Russia

?Saratov State University, Saratov, Russia

¥ Institute of Biochemistry and Physiology of Plants and Microorganisms, Saratov Scientific Centre of
the Russian Academy of Sciences, Saratov, Russia

Key words: rhizobacteria, lipopolysaccharide, potato, microplants, in vitro culture
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MEJIATOHUH YYACTBYET B PEI'YJIALIUU SKCIIPECCUU
MHUTOXOHJIPUAJBHBIX TEHOB 1 AKTUBHOCTHU AJIbTEPHATABHOM
OKCHMJA3BI ITPU POTOOKUC/IUTEJIBHOM CTPECCE

byuanen ILA.", Berukos H.A., Kynpsakosa H.B., lllyraes A.I'.

OI'bYH UnctutyT Pusnonorun pacrennit uMm. K.A. TumupsizeBa PAH, Mocksa, Poccust
"E-mail: p.corbeau@list.ru

s uzyuenus poiu npeamnonaraemoro perenropa menatronnna CAND?2 u cBsizaHHOI ©
HUM 0-CyObequHHIbI TeTepoTpuMepHoro G-6enka GPAL B skcnpeccuy MUTOXOHIPUAIBHOTO
reHOMa CPaBHUBAJIM HAKOIUICHUE TPAHCKPUIITOB reHOB y pacteHuii A. thaliana nukoro Tumna u
MyTaHTOB. B ycnoBusix ¢orookucnurensHoro crpecca (600 uE'Z m? s, YCUJIMBAIOILIUN
reneparuio ADK, sk3orensnsii MenatonuH (50 MKM) cmocoOCTBOBaN MOIACPKaHUIO
skcnipeccun mutoxoHapuanbHeix reHoB (NAD3, NAD6, COB, COX1, RRN26, MTTB) u
aktuBanuu HKkcrnpeccun reHoB PHK-momumepas RPOTm u RPOTmp, aeiictBys depes
peuentop CAND2 u GPAI. Ora peakuus oTcyrcTBoBana y myrantos cand2 u gpal mo renam
pelenuuu W DIEeMEHTaM IMyTH T[epeJayd MeJaTOHMHOBOrOo CurHaja. B ycrnoBusix
HOPMAaJIbHOTO OCBEIICHUS HE OBUIO OOHApY)KEHO 3aMETHOTO BIMSHHS MEJIAaTOHWHA Ha
WHTEHCUBHOCTD JIBIXaHUS JIMCTHEB M aKTUBHOCTh AJbTEPHATHBHOW OKCHUJIA3bl MUTOXOHAPHUIL
(AO). IlokazaHO, YTO CHJIbHBIH CBET B HECKOJBKO pa3 YBEJIMYMBAI CKOPOCThH JbIXaHHUS
JUCTHEB, MAKCUMAIIBHYIO aKTUBHOCTH aJIbTEPHATHUBHOTO IMYTH ABIXaHUS U SKCIPECCUIO I'eHa
AOXla. Y 00pabOTaHHBIX MEIATOHWHOM pPACTEHHH IMKOTO THIIA, B YCIOBHSIX CTpecca
HAOMIOIAIOCh CHUKEHHE CKOPOCTH ajbTepHATHUBHOTO JbIXaHWs, akTUBHOCTH AO wu
skcnipeccuu rena AOX1a. Kpome Toro, mpoTeKTOpHOE ACUCTBUE IK30T€HHOTO MEJIaTOHMHA Ha
P TOKazaresei perokc-meTadonru3Ma ObLIO CBSA3aHO C MPsIMON (PYHKIIUMEH perynaropa, Kak
aHTHOKCHAaHTa. B wacTHOCTH, y 00paOOTaHHBIX MEIATOHWHOM MYTAHTOB C Je(EKTHBIMHU
reramu CAND2 u GPAL, xak u y pacTeHHI AUKOTO THIA, B YCIOBHIX cTpecca HabI0aI0Cch
cHIKeHue cogepxanust MJIA u ypoBHS MEpEKUCH B JIUCThIX. TakuM 00pa3oM, MEIaTOHUH B
YCIOBUAX (DOTOOKUCITUTEIBHOIO CTPECCa MOKET PEryIUpPOBaTh JbIXaHUE Yepe3 KOMIOHEHTHI
BOCTIPHSITHS CHTHAJIa TOPMOHA, OKa3bIBasi BIMSHUE HA IKCIPECCHIO SIACPHBIX M OpraHEIbHBIX
reHoB, koaupyroumx Oenku OTL] MUTOXOHAPHUHA M MpsIMOE aHTHOKCHAAHTHOE JieficTBUE Ha
IpoIIecChl pelokc-MeTabonm3Ma KieTku. [lomydeHHble pe3yabTaThl MOKHO paccMaTpHUBATh
Kak nonareepxaeHue GpynknuonupoBanuss CAND?2 B kauecTBe perienTopa MeJaTOHUHA.

Paboma evinonnena npu noooepowcke epanma PH®D Ne 23-14-00011

KuaroueBbie cioBa: Arabidopsis thaliana, mMuToxoHapuu, MenaTOHHWH, 3KCIPECCHS TCHOB,
JIbIXaHKE, AIbTEPHATHBHAS OKCHIa3a

MELATONIN IS INVOLVED IN THE REGULATION OF MITOCHONDRIAL
GENE EXPRESSION AND ALTERNATIVE OXIDASE ACTIVITY IN
PHOTOOXIDATIVE STRESS

Butsanets P.A", Bychkov I.A., Kudryakova N.V., Shugaev A.G.
K.A. Timiriazev Institute of Plant Physiology RAS, Moscow, Russian Federation

Key words: A. thaliana, mitochondria, melatonin, gene expression, respiration, alternative
oxidase
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MEXAHM3MbI PET'YJIAIIUA MEJIATOHUHOM
POU3NOJOI'NMYECKHUX ITPOLHECCOB Y PACTEHUU

Brerukos U.A.

WuctutyT Qusnonorun pacrennii uMm. K.A. Tumupsizesa PAH, Mocksa, Poccust
E-mail: lvan.a.b@mail.ru

MenatoHMH M3BECTEH B PACTCHUSAX KAK MOUIHBIA AHTUOKCUAAHT, BBINOJIHSIOIIMI
3alUTHBIE (YHKIUU B XJIOPOIUIACTaX, MUTOXOHJPHUSAX U LUTOILIa3Me kieTku. OIHako B
nocjeaHee BpeMs MOSBIsSETCS Bce Ooiblie WHPOPMALMU O PEryisTOPHBIX (DYHKIHIX
MeNIaTOHHHA. XOTS HM3BECTHO O IMOTEHIHanbHOM penentope MenaronnHa PMTR1/CAND?2,
OOHapyXEHHOM y PAcCTEHHUH pPa3HBIX BHUJIOB, MEXAHU3MbI JEHCTBUS MEJATOHMHA H3Y4YEHBI
HeJoCcTaTOYHO. B HacTosiee BpeMsi uJeT akTUBHAsSI AUCKYCCUS O BO3MOXKHOCTHU OTHECEHHS
MenaToHMHa K (uroropmoHam. bBosblroe KOIMUECTBO HCCIICAOBAHUH MOKAa3bIBAIOT CBS3b
MeJNaTOHMHA CO BCEMH OCHOBHBIMH TOpPMOHaMu pacTeHuil. W mnpsimas 3amwurtHas, U
perynsTopHas (YHKIIMM MEJaTOHWHA TPOSBISIOTCS B OCHOBHOM B YCJOBHUSX cTpecca. B
HAIIMX MCCIICAOBAHUAX B YCIOBHUSIX (DOTOOKUCIMTEILHOTO CTpecca Ha pacteHusx Arabidopsis
thaliana ObUIO BBISBICHO, YTO OK30TCHHBIM MEJIATOHUH CIIOCOOCH PEeryJiupoBaTh
dborocuHTeTHUECKNE (PYHKIIMM W OKa3blBaTh BIUSHUE Ha TMpolecc AbixaHus. [lpu stom
MEJNATOHUH M3MEHSUI SKCIPECCUI0 IUIACTUAHBIX, MUTOXOHJIPHAIBHBIX M SIEPHBIX T'EHOB.
Perymnsmus skcrpeccud T€HOB OpraHeNT MEIaTOHMHOM MOTJIa pPeain30BaThCsl 4epe3 ero
BO3/ICIICTBME HA ammapar TPAHCKPUIILMHU IUlacTUA U MUTOXOoHApuil. Ilpu ucnonbzoBaHUU
MYTaHTOB C MHAKTUBHPOBAHHON CHCTEMOM peEIeNMi ¥ CHTHAIMHTa MelaToHuHa (candz,
gpal) perynaropasie 3¢ (EeKThl ObLUTH BBIpAXKEHBI B MEHBIEH creneHu. [lomrumo 3TOro, Ml
MOKa3aji, YTO B YCIIOBUSAX CTpecca MEJaTOHUH CIIOCOOEH PEeryaupoBaTh aKTHBHOCTH I€HOB
MeTaboar3Ma 1 CUrHajaHra TUTOKUHIHOB U ABK. Ilpu aTOM neduuuT MenaTtoHrnHa W3MEHSUT
aMIUIUTYly OTBETa HA CTpPECC psijia TOPMOHANbHBIX TE€HOB, BKJIIOYas OOJBIIUHCTBO
uccienoBaHHblX HaMu ABK-3aBUCHMBIX T€HOB U I€HOB PEryJsTOPOB OTBETa Ha LIUTOKUHUH
TANAa A, a IpU HApyLIIEHUM CUTHAJIMHIA MEJIaTOHMHA HW3MEHSJICS OTBET Ha CTPECC TeHa
cuHTe3a nutoknHUHOB IPT3 1 Tpanc-¢pakropa ABI4. [lutokuanH u ABK, B cBoto ouepep,
W3MEHSIN DKCIIPECCUIO T€HOB CHUHTE3a M CUTHAJIMHIAa MeJaTOHMHA. BakHyl0 poiib B 3TOM
MOXET UTpaTh KIt0UeBON pepMeHT cuHTe3a MmenatoHnuHa ASMT. B perynsiuuu reHa JaHHOTO
(depMeHTa abCIIM30BOM KUCIOTOM, BEPOSATHO, y4acTBYeT TPaHCKPUIIMOHHBIN ¢dakTop ABI4.
Pab6ora Bemonnaena npu noanepxkke PH®, rpant No23-14-00011.

KimoueBble ciioBa: MCJIaTOHHH, (1)I/ITOl"p0MOHLI, CI)OTOOKI/ICJ'II/ITGHLHHﬁ CTpPECC, OSKCIpPECCUd
T'CHOB

MECHANISMS OF REGULATION OF PHYSIOLOGICAL PROCESSES
IN PLANTS BY MELATONIN

Bychkov L.A.

K.A. Timiryazev Institute of Plant Physiology RAS, Moscow, Russia
Key words: melatonin, phytogromones, photooxidative stress, gene expression
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TPAHCKPUIIIIMUOHHBIA ®AKTOP ABl4 PETYJIMPYET 3KCIIPECCHIO
I'EHA ASMT, KOOIUPYIOIIEI'O ®EPMEHT CUHTE3A MEJATOHHUHA
N-AIHETUJICEPOTOHHUH O-METUJITPAHC®EPA3Y
TP ®POTOOKHUCJIIMTEJIBHOM CTPECCE.

bourukos U.A., KynpsikoBa H.B., Ky3neuos B.B.

Hucturyra dusnonorun pacrennit um K.A. Tumupsizesa PAH, Mocksa, Poccus
E-mail: nvkudryakova@mail.ru

[IpeacraBinenne O MeNaTOHMHE Kak O (DUTOrOpPMOHE, OIpeneNsieT HEoOXOIAUMOCTh
MU3Y4YEHHUS] €r0 Y4yacTusi B CE€TH MEXIOPMOHAJBHBIX B3aUMOCBs3ed pacTeHud. Tak Kak
AKTUBHOCTh MEJAaTOHMHA NPOSBISIETCS IPEMMYIIECTBEHHO B YCIOBUSAX CTpecca, €ro
B3aMMOJICHCTBHE C TOPMOHOM cTpecca adciu3oBoi kuciiotor (ABK) sBiseTcs KiroueBbIM 1S
NOHMMAHHS MEXaHU3MOB MEKIOPMOHAJIBHON PEryasuuy. Mbl U3y4WIN PEAKIUI MYTAaHTOB
Mo CUHTEe3y M curHanuHry MenaroHnHa u ABK Ha nelictBue stux 3¢ dexkropoB mpu
1366ITOYHOM ocBemenur (600 MkMos M ¢!, 24 yaca). V Bcex m3yuenHbix ABK MyTanTOB
coJiepKaHNe MEJTaTOHMHA MpPU HOPMAJILHOM OCBEIIEHUU OBLIO YBEIMYEHO MO CPABHEHHUIO C
ucxonubiM jgukuM  TUnoMm (AT), ocobenno y wmyranta abi5, 4YTO CONPOBONKIAIOCH
MOBBIIIEHUEM 3KCIPECCUM I'eHa cuHTe3a MenaToHuHa ASMT. DOTOOKUCINUTENBHBIN cTpece y
BCeX 00pa3noB momasisut dkcnpeccuto reHoB SNAT u COMT. Tlpu stom y ABK myTaHTOB, B
ormuune ot [T, ycunuBanoch HakorsieHue Marpul reHa ASM7T, B TOM yucie W OpHU
OJTHOBPEMEHHOM JIEHCTBUU cTpecca M 3K30reHHoro MenaronnHa. ABK cnocoGcTtBoBana
PE3KOMY CHMKEHUIO YpoOBHs TpaHckpuntoB reHa ASMT y JT u ABK wmyranTos, 3a
uckitoueHueM abi4. OQHOBpEMEHHO y MyTaHTa asmt C HEJAOCTAaTOYHOCTbIO CHHTE3a
MEJIaTOHWHA U MYTaHTOB MO CUTHAJMHTY MeNaToHuHA cand2 u gpal ten ABI4, xonupyromui
mpanc-pakrop uenu nepenaun curHaga ABK, He peryaupoBaicsi HU CTpeccoM, HU
menatoHuHoM. Tot dakt, uto ABK nogasnsana skcnpeccuto ASMT, u 3TOT UHTHOUPYIOLTUIT
abdexT Obul HapylieH y MyTaHTa abi4, mo3Boisger mpeanoiararte, uro ABI4 wurpaer
HENOCPEACTBEHHYIO POJIb B HETAaTUBHOW pEryisiuu 3kcnpeccuu reHa ASMT. 13BecTHO, 4TO
ABI4 caspiBaercs ¢ psgom GC-oboramennsix nocnenoBarenbHocte JTHK, obecneunBas
KaK IIOJIOXKHUTEIbHYIO, TaK M OTPHULATEIbHYI0 PpEryisiLIUI0 TE€HOB-MUIIEHEH B OTBETax
pacTeHMil Ha SHJIOT€HHBIE W JK30T€HHblE CTUMYNbl. Bompoc o Tom, yuyactByer nu ABI4
HanpsiMyro B TpaHckpunuun ASMT, u3nyecku B3auMOJEHCTBYS C €ro MPOMOTOPOM, WU
OMOoCpeIoBaHHO, TpeOyeT najbHeiliero u3ydyeHus. Tem He MeHee, TPAHCKPUIILIMOHHBIN
daxTop ABI4 MOXeT ABIATHCS KIIOYEBBIM 3BEHOM BO B3aumopencTBusix ABK u menaronunna
IIPU CTPECC-IPOTEKTOPHBIX peakuusax. Pabora BrinonneHa npu nopnepxkke PH®, rpant No23-
14-00011.

KuiroueBbie ciioBa: Arabidopsis thaliana, menaronun, ABK, ASMT, mpanc-haxtops

TRANSCRIPTION FACTOR ABI4 REGULATES THE EXPRESSION OF ASMT
GENE ENCODING MELATONIN SYNTHESIS ENZYME N-ACETYLSEROTONIN
O-METHYLTRANSFERASE UNDER PHOTO-OXIDATIVE STRESS.

Bychkov I.A., Kudryakova N.V.", Kusnetsov V.V.

K.A. Timiryazev Institute of Plant Physiology RAS, Moscow, Russia
“E-mail: nvkudryakova@mail.ru

Keywords: Arabidopsis thaliana, melatonin, ABA, ASMT, trans-factors
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BJIMAHUE I'AJIJTIOOBPA30OBAHMUSA BBI3BAHHOI'O KVIEIAMM
HA ®OTOCHHTE3 JIUCTHEB UEPEMYXH OBBIKHOBEHHOU

BanueBa A.K.l*, Ky3bmun I/I.B.l, HBanos JI.A.1’2, UBanosa JL.A.12

' Tromencknii [ocyaperenublit yausepentet, TiomeHs, Poccns
? borannueckuii cag YpO PAH, ExarepunOypr, Poccus
E-mail: a.k.valieva@utmn.ru

NuayurpoBaHHble KJIEUIAMU JIMCTOBBIE TajUIbl (QaHOMAJIbHBIE pa3pacTaHus TKaHEH
JIMCTA) YacTO BCTPEUAIOTCS Ha JUCThSIX APEBECHBIX pacTeHui 3amannoit Cubupu, oJHAKO UX
BIMSIHAE Ha (POTOCMHTETUYECKYIO (YHKIMIO M3Y4eHO Maio. Llenpio JaHHOTO HCCiIe0BaHuUsS
OBLJIO M3YYHTH IMOKa3aTeu ra3000MEHa y 370POBBIX M 3apa)KEHHBIX TaJUIOBBIMH KIEIAMHU
JTUCTHEB YePEMYXU OOBIKHOBEHHOM. MccienoBaHus MPOBOMINA B OKPECTHOCTSX T. TrOMEHH B
MOMMEHHBIX 3apociisiX 4YepeMyxH, B wurojie-aBrycre 2022 ropa. Palion wuccienoBanui
OTHOCHUTCSI K 30HE 3alaJIHOCUOMPCKON moATairu. M3mepsiii MHTEHCHUBHOCTh (DOTOCHHTE3a,
TpaHCIUpAIMK, TapaMeTpbl (IIyOpPECHEeHIIMH JIUCThEB, coAepkaHHe (OTOCHUHTETHYECKHX
NUIMEHTOB. Pe3ynbTarhl HMccieAoBaHUN IOKa3alu, YTO 3apakK€HHWE TaJJIOBBIMU KIIEHIaMU
CHI)KAI0 MAaKCHUMAJIbHYI0 HHTEHCHUBHOCTH (POTOCHHTE3a, CKOpPOCTh TpaHCIHMpAIHH,
YCTBbUUHYIO U OOLIyI0 NPOBOJAMMOCTb JIUCTA Ui YIJIEKUCIOrO ras3a, HO HE BBI3BIBAJIO
M3MEHEHUH B coepkaHud (OTOCHHTETUYECKUX MUTMEHTOB. AHAJIN3 CBETOBOM 3aBUCUMOCTH
¢doTocuHTE3a TOKA3aJl, YTO IPU HU3KUX MHTEHCUBHOCTAX CBeTa CKOpocTh noromenust CO; y
3apaXeHHBIX M 3/I0pPOBBIX JIMCThEB HE pazIuyalach, a TaKKe HE pas3jiudajics YpPOBEHb
TEMHOBOT'O JbIXaHUS. 3apa)K€HHbIE JINCThSI HE OTIMYAIUCH OT 3JO0POBBIX IO IMapaMeTrpam
dyopecueHuu (ypoBeHb (hIyopeclieHIIMN Ha CBETY, KBAHTOBBIN BbIX0OJ (poTocuctemsl 1) u
KHHEeTHKEe (oTocHHTe3a (KBAaHTOBBIM BBIXOJI (DOTOCHHTE3a, CBETOBOW KOMITCHCAITMOHHBII
nyHKT). Clenano 3akifoueHue, YTo 3apaKeHHE JTUCTHEB YePEMYXH TaJUIOBBIMHU KJICIaMu He
BIMSJIO HA TEpPBUYHBIC TMPOLECCH (OTOCHHTE3a, a CHIDKEHHE (OTOCHHTETHYECKOU
CHOCOOHOCTH OBUTIO cBsA3aHO ¢ orpanmyeHueM auddysun COz B pe3ynbTare CHUKCHHUS
YCTBUYHOM U 001Iei MPOBOIUMOCTH JIHCTA.

KiwoueBble ciioBa: GoTocHHTE3, (QU3MONOTHYCSCKUE MApaMETPhl JIMCTHEB, TaUIOBbIC KIICIIH,
yepeMyxa OOBIKHOBEHHAs

IMPACT OF MITE-INDUCED GALLFORMING
ON THE LEAF PHOTOSYNTHESIS OF PRUNUS PADUS

Valieva A.K.}, Kuzmin 1.V.%, Ivanov L.A.*? Ivanova L.A.'?

! Tyumen state university, Tyumen, Russia
? Institute Botanic Garden, Ural Branch, Russian Academy of Sciences, Yekaterinburg, Russia

Key words: photosynthesis, functional leaf traits, gall mites, Prunus padus
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CTEPAHOBBII COCTAB IIEJIbTUT'EPOBBIX JUIIAMHUKA PELTIGERA
CANINA TP JEMCTBUU HEBJIAT'OIIPUATHBIX TEMIIEPATYP

BaauTtoBa IO.H.l*, XaouOpaxmaHoBa B.P.l‘z, YBaeBa B.JI.l, babaeB B.M.3,
CynakoBa C.H.3, Paxmarysiinna I[.(D.l, I'aseeBa E.I/I.l, Munn6aesa ®.B.

! Kazauckuit HHCTUTYT GHOXMMHUHU 1 GHO(H3UKE — 060cO0IEHHOE CTPYKTypHOE noapasaecHue UL
KazHII PAH, Kazans, Poccus

? KazaHCKuii HAIMOHAJIBHBIN HCCIIE0BATENbCKH TEXHOIOTHYECKHI yHuBepcuteT, Kazanp, Poccust

3 WHuCcTHTYT Opranndeckoit u pusmaeckoit xumen uM. A.E. Apby3oBa — 000co6sIeHHOE CTPYKTYPHOE
noapasnencuue OUIL KasHIl PAH, Kazans, Poccus

“E-mail: yulavalitova@mail.ru

Ha cerogusmnHuii 1neHb, CTEpUH-OMOCPENIOBAaHHBIE OMOXMMHYECKHE MEXaHU3MBbI
CTPECCOBOM  YCTOWYMBOCTH 3KCTPEMO(WIOB, B YaCTHOCTH JIMIIAHHUKOB, HW3YYCHBI
HepocTaToyHo mosiHo. Ceifyac yke OYeBUAHO, YTO CTEPUHBI MOTYT BBIMOJIHATH HE TOJBKO
CTPYKTYpHYIO, HO M PETyJsATOPHYIO (YHKIHIO. B CBS3M C 3THM, aKTyaJbHBIM SBISICTCS
HCCJIEIOBAHUE CTEPUHOBOTO MPOMUIS JTUIIAHHUKOB MpPHU JIEHCTBUU CTPECCOBBIX (PaKTOPOB.
[lpencraBisio  WHTEpEC  M3YyYUTh  CTEPHH-ONOCPEIOBAHHBIE  CTPECCOBBIE  PEAKIIUU
HeIbTUTePOBOro JHinaiHuka P. canina, M3BecTHo, 4T0 0COOCHHOCTHIO IlembTHIEpPOBBIX
JWIIAHUKOB SBIISIIOTCS. BBICOKHME TEMITBI POCTa W BBICOKHE HWHAEKCH METa0OIHMYECKON
akTMBHOCTH. P. canina sBiseTcs SOUICHHBIM, JABYXKOMIIOHEHTHBIM JIHIIAHHUKOM,
¢doroOnoHTOM KOTOpOTO siBisieTcst uanobakTepust Nostoc, a mukoOuonToMm - rpud Peltigera
(tunm Ascomycota). IIpouspacraer B cpeaneil monoce. bbuio oOHapykeHO, 4TO AeicTBHE
HEOJIArONPHUATHBIX TEMIIEPATyp TPHBOJIWIO K TIOJABICHHUIO JILIXaTCIIBHONH AaKTUBHOCTH H
CHI)KCHHMIO MHJIEKCa MEMOpPaHHOHN CTaOWJIBHOCTH JIMINANWHHUKA, YTO CBUJETEIbCTBYET O €ro
CTPECCOBOM COCTOSIHUHM. AHAJM3 CTEPUHOBOIO COCTaBa JHINaiHUKa P. canina mokasan, 4To
MaKOPHBIMU CTEPUHAMU SIBJISIOTCS SPTOCTEPUH U €ro mpou3BoaHble. OOHAPYKEHO, UYTO MPHU
TEMIIEPaTYpHOM CTpEcce COJEepKaHWE OCHOBHBIX CTEPHHOB HE HM3MEHSJIOCH, TOTJA Kak
YPOBEHb MHUHOPHBIX CTEPUHOB 3aMETHO HU3MEHAJCS. BO3MOXHO, 3TH H3MEHEHHs] HOCST
PETYISTOPHBIN XapakTep, ¢ IeNbI0 BHICTPaWBaHUS HEOOXOJMMOI0 CTEPHHOBOTO OajaHca B
TUIIaWHUKAX JUIS aJanTalid K CTPECCOBBIM ycloBUSM. PaboTa BbINONHEHAa B paMKax
BeITosIHeHHS roc3aganus Ne 122011800137-0 ®UILL KazHIL PAH, a takxe npu ¢puHaHCOBOI
noanepkke rpanta PHO Ne 22-14-00362.

KaroueBble coBa: IMIIAHHUKH, SKCTPEeMO(UIIBI, TEMIIEPATYPHBIH CTpecc, AbIXaHHEe, CTEPUHBI

STEROL COMPOSITION OF PELTIGERA LICHEN PELTIGERA CANINA
UNDER UNFAVORABLE TEMPERATURES

Valitova J.N.", Khabibrakhmanova V.R.}?, Uvaeva V.L.}, Babaev V.M .},
Sudakova S.N.3, Rakhmatullina D.F.}, Galeeva E.I.}, Minibayeva F.V.!
! Kazan Institute of Biochemistry and Biophysics - a separate structural unit FRC KazSC RAS,
Kazan, Russia
2 Kazan National Research Technological University, Kazan, Russia
¥ Institute of Organic and Physical Chemistry, Russian Academy of Sciences, A.E. Arbuzov —
a separate structural subdivision of the FRC KazSC RAS, Kazan, Russia

Key words: lichens, extremophiles, temperature stress, respiration, sterols
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MAEHTHOUKALNWA THIUA-TPAHCIIOPTUPYIOIUX BEJIKOB BO ®JIOOME
PACTEHHUHU I'OPOXA

Baduna F.X.l, DUHKHWHA E.I/I.Z, 3uraHmuH P.X.Z, OBYHHHHKOBA T.B.Z,
AxmusipoBa I'.P.}, Beceston I[.C.l, Kynosiposa r.p!
'V humckuii Uncruryt Guonorun YOUL] PAH, Va, Poccus

2 HuctutyT 6nooprannueckot xumunu PAH, Mocksa, Poccust
E-mail: kudoyaroval953@yandex.ru

benku-nepenocunku mununoB (LTP) nmpuHapiexxar K ceMecTBy HEOOIBITNX IIHUPOKO
pacmipocTpaHeHHBIX OEIKOB, 00paTUMO CBs3bIBaroIIHe (OoChHONUUIBI U )KUPHBIC KHCIOTHI B
cBoeil ruapodoOHON MOJOCTH W MPEUMYIIECTBEHHO BbIpadaThiBaloOlIMecs B OTBET Ha
OMOTHYECKUE W a0MOTHYECKHE CTpPEecChl. BBICKa3zaHO MPEANoNoKeHHe 00 yYacTUU ITUX
OelKOB B IEpEeHOCEe MOJIEKYJ] JIMIKJOB BHYTPH KJIETKH, aroIulacTe, MEXKJIETOYHOM
mpocTpaHcTBe W ¢uiodMe pacteHmi. lLlenpro Hamero wuccieaoBaHMS ObUla  ITOIBITKA
obHapyxuth LTP mepBoro moakiacca BO (UIOSMHOM JKCCyJaTe IPOPOCTKOB TOpOXa.
ITpopoctku ropoxa Pisum sativum L. (copr Caxapuslii 2) BeIpaliuBaiud B cpelae XOrjaaHa-
ApnoHa B Teuenue 11 cyrok. Coop ¢1osmMHOro sKccynaTa MpoBOAUIN B TEMHOTE BO BIXKHON
KaMmepe, TMOrpyXas OCHOBAaHHS CpE3aHHBIX I00EroB B pacTBop, coxaepxammii DJTA.
KonnuectBo Oenka onenuBanu no meroxy bpendopa. Anammuz ¢iaosMHOro skccynara ¢
UCIIOJIb30BAHUEM METOJO0B HMMYHOOJIOTTHHTa W TBEpAO(a3HOrO0 HMMYHHO(PEPMEHTHOTO
aHalM3a  TMOKa3aJl  MPUCYTCTBUE  JIMMUJ-TPAHCHOPTUPYIOIMIMX  OEIKOB  ropoxa.
NvMyHOOMOTTHHT  mpoBoamin  mociie  SDS-anexktpodopesa B ITAAIL,  ucnonb3ys
MOJIMKIIOHANIbHBIE ~ aHTUTEeNa Kponuka mnpotuB Lc-LTP2  deweBuipl, mnepekpecTHO
pearupymome ¢ JUIAI-TpaHcnopTupyomumu oOenkamu ropoxa (Ps-LTP). XXuakoctayro
XpPOMaTOMACC-CIIEKTPOMETPUIO  MPOBOJAWIM  TOCJIE MPEABAPUTEIBHOTO  TPUIICHHOIM3A
00pas3IioB OYMIICHHBIX ¢ moMomsio SDS-amekrpodopesa B kpymaonopuctom [TAAT. Ananu3
UACHTH(DHUIIMPOBAHHBIX C MOMOIIBIO JAHHOTO METOJa OEKOB BBISIBHIJI NMPUCYTCTBUE TPEX
uzopopm (PS-LTP1, Ps-LTP2 u Ps-LTP3) Bo ¢unoamHOM skccymatre. Takum o0Opazom,
MOJTyYEHHBIC PE3YJIbTaThl CBUJICTEIBCTBYIOT O MPHUCYTCTBUU JIHIHI-TPAHCIIOPTHPYIOIINX
0enKkoB BO (DJI09MHOM COKE TPOPOCTKOB TOPOXa M MX BaKHOM POJIM B CHCTEMHOM TPAaHCIIOPTE
rUAPOPOOHBIX JUTAHIAOB. MIMMYHOTMCTOXMMHUYECKAs JIOKATU3AlUs BBISBHJIA TPUCYTCTBUE
JITB1 B crenkax kietok ¢aosmsl. ['pant PH® 23-24-00187.

KiueBblie c10Ba: THIMI-TPAHCIOPTUpYIOIIHe Oenku, (haosma, Pisum sativum L.

IDENTIFICATION OF LIPID-TRANSPORTING PROTEINS IN THE PHLOEM OF
PEA

Vafina G.H.}, Finkina E.1.%, Ziganshin R.H.%, Ovchinnikova T.V.?
Akhiyarova G.R.}, Veselov D.S.}, Kudoyarova G.R.!

! Ufa Federal Research Centre, Ufa Institute of Biology, Russian Academy of Sciences, Ufa, Russia
? Institute of Bioorganic Chemistry, Russian Academy of Sciences, Moscow, Russia

Key words: lipid-transporting proteins, phloem, Pisum sativum L.
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HAHOMATEPHUAJIBI U PACTEHHUA:
OCHOBHBIE 39®EKTbHI U IIEPCIIEKTUBbI HCIIOJIB30OBAHUA

Benxuk 10.B.

®OI'BYH Uncturyt pusnonorun pacrenmnii um K. A. TumupsizeBa PAH, Mocksa, Poccus
Email: jul.venzhik@gmail.com

Pa3BuTHEe HaHOTEXHOJIOTMH IPENOCTABISAET YEIOBEUECTBY YHUKAJIbHBIE BO3MOXKHOCTH
JUId HCHOJb30BaHUSA B OHOJOIMH U CEIIbCKOM XO3SIICTBE MCKYCCTBEHHO IOJy4aeMbIX
HaHomartepHuaioB. Ocoboe MecTo cpean HUX 3aHMMalOT MeTauindeckue Hanouactuusl (HY).
OHu ouenp Maibel (MeHee 100 HM) m o00samarOT OCOOBIMH  (PUZMKO-XUMHYCCKUMHU,
ONTUYECKUMH U IEKTPUYECKUMU CBOMCTBaMHU. biraronaps stomy, HU npoHuKaroT B KIIETKU U
TPaHCIOPTUPYIOTCA IO opranu3My. HY 10CTaTo4HO JIETKO CHHTE3UPYIOTCS, U B MUKPOI03ax
HETOKCHYHBI JUIl PAaCTEHHUM, >KUBOTHBIX M JIOAEH. MHOrO4MCIICHHBIE HCCIIEI0BAHUS
CBUJIETEJILCTBYIOT O TOM, 4YTO KpaTKocpodHas oOpaOoTka pacteHuil pactBopamu HY
MO3UTUBHO BIUSET HA pa3jMuYHble acCHeKThl MX IKU3HEAEATENbHOCTU. B  Hammx
UCCJICOBAHMSX Ha IILIEHULE BIIEPBHIE YCTAHOBJICHO, YTO HAHOMNPAUMUHTI C MCIOIb30BAaHUEM
HY 3050Ta HE TONBKO U3MEHSIT META0OJIU3M PACTEHHH, HO U YBEJIMYUBAJ UX YCTOMYUBOCTD K
HU3KUM TeMIlepaTypaM. OTH JaHHBIE COIVIACYIOTCS C MCCIEAOBAHMUSAMM JPYI'MX aBTOPOB, B
KOTOpBIX IOKa3aHO, 4yTo paziauuHble HY MoryT ObITh HCIOJB30BaHbl Kak aJalTOIrEHBbI,
YBEJIMUUBAIOIME CTPECCOYCTOMUMBOCTh pacTeHWd. TeM He MeHee, HCIOJIb30BaHUE
HAaHOMATEpHAJIOB B OMOJOTMM U CEJIBCKOM XO3SHCTBE SBJISETCS PUCKOBAHHBIM U JTUKTYET
HEOOXOIUMOCTh  Pa3pabOTKM  CTpaTeruid, YYUTHIBAIOIIUX  XUMHYECKYI0  IPUPOLY,
ctabunpHOCTh, 103y HY u cnocob® o00pabOTKM HMMH pacTeHuM, KOTOpble obecrieyaT
MaKCHUMAaJbHBI IIPUPOCT CTPECCOYCTOWYMBOCTH IPU MHMHHMMajabHOM HakomiueHun HY B
TKaHSX O0BEKTa, BEIOOP KOTOPOTO TOXKE MMEeT Ooiblnoe 3HaueHue. Pazpaborka crpareruii
WCIIOJIb30BaHUsl HAHOMATEPUAJIOB MO3BOJIT JOCTUTHYTh CHU)KEHHS CEJIbCKOXO3SMCTBEHHBIX
PHUCKOB, M OpPHUEHTHUPOBAaHA Ha pPAa3BUTHUE YCTOMYMBOIO CEIbCKOTO XO03siicTBa. BakHou
ocraercs 3ajaya o0ecreyeHHss MUHUMAIBHOTO Bpeja MPHUPOJE U YEIOBEKY, YTO MO3BOJISET
YUYEHbIM TOBOPUTH O DAa3BUTUM IMPEACTaBICHUN 00 YyCTOWYMBON MpPUPOAHON cpene,
HE00XO0IMMOM JJIsl YCHEIIHOTO CYIIECTBOBAHUS KHUBBIX OPraHU3MOB Ha IUIaHETe.

HccnenoBanue momaep:kano rpantoMm Poccuiickoro HayuHoro ¢onma Ne 23-26-00054,
https://rscf.ru/project/23-26-00054/

KaroueBbie cioBa: HaHOMaTepHaJbl, ¢duznonorus pacTeHui, aJIanTOTeHBl,
CTPECCOYCTONYMBOCTB.

NANOMATERIALS AND PLANTS: MAIN EFFECTS AND PROSPECTS
Venzhik Yu.V.
K.A. Timiryazev Institute of Plant Physiology, Russian Academy of Sciences, Moscow, Russia
Key words: nanomaterials, plant physiology, adaptogens, stress tolerance.

Research supported by Russian Science Foundation Grant No. 23-26-00054,
https://rscf.ru/project/23-26-00054/
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WCKYCCTBEHHBIE ®UTOXEJATHHBI 1 YCTOMYUBOCTH
TPAHCTEHHBIX PACTEHHI K CO

Bepmununa 3.P.}%", Mosrosoii O.C.}

' Uuctutyt Guoxumun u renetikn YOULL PAH, r. Va

2®I'BOY BO Vdumcknii rOCyIapCTBEHHBIN He()TAHOW TEXHUIECKUI YHUBEPCHUTET, T. Y pa
’ MuctutyT Hedrexumun u katanmza YOULL PAH, r. Va

“E-mail: zilyaver@mail.ru

3arpsizHeHUEe MOYB TsokeabiMH MeTautamu (TM) mpexacraBisier coOol Cepbe3HYIO
HKOJIOTHYECKYIO MPOOJIeMy JUIi MHOTHUX CTpaH MHUPA, MOCKOJBbKY YMEHBIIEHHE IUIOIAAeH
IUIOJOPOHBIX 3€MENb JUIsl BBIPAILMBAHUA CEIbCKOXO3SNUCTBEHHBIX KYJbTYp IPHUBOIUT K
CYILLIECTBEHHBIM YKOHOMUYECKUM U3JEPKKaM, a HakoIieHue TM B pacTeHUAX U JajbHEnuee
UX PacIpOCTPAaHEHUE IO 3BEHBSIM IHINEBON LIENU BIOCIEICTBUM MOXET BBI3BIBATh Y JIFOACH
psiZT OTIACHBIX 3a00JICBaHHIA.

duropemenuanys SBISETCS MEPCIEKTUBHBIM CIIOCOOOM JUIsl PeKyJIbTHUBALlUU 3E€MElb,
3arps3HEHHBIX  TM. @akTopoM, KOTOpBIi B HaumOONBIIEH CTENEHH OrpaHHYUBACT
3¢ ¢deKTUBHOCTh (UTOpPEMENNANY, SBISETCS HU3Koe HakomieHue TM B pacTeHusX.
CriocoboM pemieHus JaHHOW TPOOJIEMBI SIBISETCS CO3/aHUE TPAHCTEHHBIX PACTEHHIA,
JKCIIPECCUPYIOIIUX HCKYCCTBEHHO CHHTE3UPOBAHHBIE TI'€HBI, NPOAYKTHI KOTOPBIX MOTYT
CBA3BIBATh pasiauuHbie TM.

OObexTamu Uccel0oBaHMs B JTaHHOM padoTe cTaiu 2 UCKYCCTBEHHBIX (PUTOXeNaTHHA C
dopmynamu Metl uce[o-I'my(Luc)]gl'mu (pph6his) u Met[o-T'nmy(Luc)]gl'mu (pph6). Panee
KBAaHTOBO-XMMHYECKHE HCCICIOBAHUs IMoKa3aiu, 4yto nentun Pph6his menee addexTrBHO
cBsi3piBacTCs ¢ kaamuem dem Pph6. OmHako mpenmnosaraemas ad(UHHOCTH MOJICKYJBI K
takuM Metaiam, kak Cu, Ni, Zn u Co OTKpbIBaJla HOBbIE IEPCIEKTUBBI JUIsl €ro
UCTIOJIB30BaHUs B (PUTOPEMETHAIIHH.

Bputn monyveHbl TpaHCIeHHbIC pacTeHus: Tabaka, TpaHC(hOpMHpOBaHHbIE reHamMu PpPh6
u pph6his. AHanu3bl UX yCTOWYMBOCTH K BO3JICHCTBHIO KOOAbTa moaTBepamin, yto Pph6his
OKa3bIBAET IMOJIOXKUTEIBHOE BIMSIHUE HA POCT PACTEHUH IPU CTPECCOBOM BO3JIEHCTBUU ITOTO
TM. B nanbHeiimneM OyaeT wHcciefoBaHa akKyMyJsiius KoOaidbTa B Ppa3HBIX YacCTAX
TPAHCT€HHBIX PACTEHUH B 3aBUCUMOCTHU OT KOHLIEHTpAIMHU *keJe3a 1 pocdopa B cpeje.

KaoueBbie cioBa: ¢Quropemenuaius, (QUTOXEIATUHBI, TSDKEIBIE META/UIbl, KBaHTOBO-
XUMUYCCKHE UCCIICAOBAHUS, pACTCHUA Tabaka

ARTIFICIAL PHYTOCHELATINS AND RESISTANCE
OF TRANSGENIC PLANTS TO Co

Vershinina Z.R.**", Mozgovoi O.S.?

! Institute of Biochemistry and Genetics, Ufa.

? Ufa State Petroleum Technical University, Ufa.
¥ Institute of Petrochemistry and Catalysis, Ufa
"E-mail: zilyaver@mail.ru

Key words: phytoremediation, phytochelatins, heavy metals, quantum-chemical study, tobacco
plants
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COBPEMEHHBIE NPEACTABJIEHHS1 O POJIM ®UTOI'OPMOHOB B
PEI'YJIAIUU UMMYHUMTETA PACTEHUU

BecenoBa C.B.*, Maxkcumon U.B.

WHCTUTYT OMOXUMUM B TEHETUKH - 000CO0JICHHOE CTPYKTYpHOE ToapaszeneHue deaepanrbHOro
TOCY/IapCTBEHHOTO OI0/KETHOTO HAYYHOTO YUpeKIeHHs Y GUMCKOTO (hereparbHOTo
uccnenosarenbckoro ueHtpa PAH, Ya, Poccus

“E-mail: veselova75@rambler.ru

Hayunas ocHoBa ()MTONATOJOIMM M MPEACTABICHUS 00 MMMYHMTETE pacTeHUH ObLIM
3anoxensl B cepenuHe XIX u nauane XX BekoB. B teuenne XX Beka ObU10 CHOPMYIHPOBAHO
MHOT'O YY€HUH, TEOpPUN U NOHATHH, TAKMX KAaK yYEHUE O MUPOBBIX LIEHTPAX MPOUCXOKICHUS
KYJIbTYPHBIX PacTE€HUH, TEOPUsI T€H-HA-HEH, BEPTUKAJIbHAS U TOPU30HTAJIbHAS YCTOWYUBOCTD,
mozaenb OxpanHuka u Ilpumanku, Cucremuas IlpuoOperennas ¥Ycroituuocts (CIIY). B
2006 roxy Obima chopMyaHMpOBaHA COBPEMEHHAsS <BHIr-3ar» MOJAEIh UMMYHHOU CHCTEMBI
pacTeHuii, koropas oOBEIMHWIA BCE MpPEIbIIyLIMEe TEOPUHM U OOBACHWIA TCHETUYECKU
JNEeTEePMUHUAPOBAHHBIE  CTPAaTEeTWW  HANMAJACHUS  [aTroreHa W CHeHU(HUUEcCKue U
Hecrenu(puyeckue MeXaHM3Mbl MMMYHHOTO OTBeTa pacTeHuid. Mcropust u3ydeHus posiu
(GuTOropMOHOB B UMMyHHUTEeTEe pacTeHuil u pa3Butuu CIIY Geper cBoe Hayaao ¢ OTKPBITUS
y4acTHs CAJIMLMIOBOW KHUCIOTHl B MHIYKIMHM YCTOWYMBOCTH Tabaka K BUpPYCY TabauHOM
Mo3auku B 1979r. B konne XX u nauane XXI| BekoB, ¢ 0OJIHOW CTOPOHBI, TOYTH JJIsI BCEX
OTKPBITBIX  (PUTOrOPMOHOB OBUIM  YCTAaHOBJEHBI PELENTOpPbl, MEPBUYHBIC MMIICHH,
KOMIIOHEHTbl OMOCHHTE3a M IMepelayd CUTHAJIOB, YTO CHEJall0 BO3MOXHBIM IOHUMaHUE
MEXaHU3MOB JEUCTBUSI MHOTMX (PUTOrOPMOHOB B MMMYHHBIX PEAKLMSIX PacTEHUH U MPUBEIO
K TOSUICHUIO MTOHATHUS TOPMOHAIBHBIX ceTell. C npyroil CTOPOHBI OBUIA OTKPBITHI AP PEKTOPHI
[IaTOTEHOB W BPEIUTENEW W M3y4yeHbl MEXaHW3Mbl HUX JEHCTBUS, 4YTO IIPUBEIO K
NIEPEOCMBICIICHUIO NOHMMAHHUS  MEXaHU3MOB  B3aMMOOTHOLIEHMH MEXAY BpEIHbBIM
OpPraHU3MOM U XO35IMHOM. B TO ’ke Bpemsl MOSBMIIMCH MTOHATUS MeTabroMa M MpailMMHIa, 4YTo
M3MEHUJIO TIOHMMaHue (pyHKUHUH (UTOTOPMOHOB BO B3aWMOOTHOIIECHUSAX MEXAY Pa3HbIMHU
[apCTBaMM OpPraHu3MoB. B mocnenHue roapl MexXaHU3M JeHCcTBHA (UTOrOPMOHOB B
MMMYHUTETE PACTEHUN HAYaJIM U3y4aTh B CBS3U C JIMIUTE€HETUYECKON PETyIsALUen dKCIIPECCUH
IeHOB PAcCTeHUH, BKIIOYAIOIEH MOJU(HUKAIMIO TMCTOHOB, PEMOJCIMPOBAHHE XPOMAaTHHA,
metunupoBanue /JHK n yuactue B atux mponeccax ManslxPHK, uro oTkpoer mepen Hamu
HOBbIE BO3MOKHOCTH JUIsl MIOHUMaHUs (PYHKIMH pUTOrOPMOHOB B UMMYHHUTETE PACTCHUH.

KawueBbie ciaoBa: (QUTOrOPMOHBI, TOPMOHANBHBIE CETH, UMMYHHUTET, snuruHeruka, PHK-
uHTep(hEepeHIIHA.

MODERN CONCEPTS ON THE ROLE OF PHYTOHORMONES
IN THE REGULATION OF PLANT IMMUNE

Veselova S.V.Y", Maksomov I.V.}

! Institute of Biochemistry and Genetics, Ufa Federal Research Centre, RAS, Ufa, Russia
Key words: phytohormones, hormonal networks, immunity, epigenetics, RNA interference.
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®YHKIIMOHAJIBHOE 3HAYEHWE PACHIPEJIEJIEHVS ABCIIM30BOM
KHUCJOTBI MEXKAY IOBET'OM U KOPHEM U ITYTHU EI'O PETYJIALIUU
BecesioB I[.C.*, Hlapunosa I'.B., Axusiposa I'.P., AxtamoBa 3.A., Kynosiposa I'.P.

Y dumcknit Uacturyt 6nonorum Y OULL PAH, Yda, Poccus
“E-mail: veselov@anrb.ru

AocuuzoBas kuciotbl (ABK) Biusier Ha MHOXKECTBO >KM3HEHHO Ba)KHBIX IPOLIECCOB B
pacrenusx. Haubonee moapoOHO H3y4eHO BIUSHUE 3TOro (UTOTOPMOHA HAa COCTOSHUE
ycrbull. Hameil maGoparopum NpUHAAIEKUAT HPHOPUTET B OOHAPYKEHUH OBICTPOrO, B
teueHue 10 munyT HakorieHuss ABK mpu 3aconeHuu, 4To IPUBOJUT K CTOJb )K€ OBICTPOMY
CHI)KCHHMIO TPAHCIMpPALMU M YacTUYHOMY BOCCTAHOBJIEHMIO OBOJAHEHHOCTH JmucTta. C
MIOMOILBI0 METOJIa MMMYHOTMCTOXMMHUYECKON JIOKAJU3allM Mbl BBISBUIM IOBBIIICHHUE
ypoBHsi ABK 1pu 3acosieHuy HENOCPEACTBEHHO B YCThUYHBIX KileTKax. Cleayroliee BaXxHOe
cBoiictBo  ABK — »3TO cHocoOHOCTP 53TOro ropMOHa TMOBBINATH THIPABIUYECKYIO
POBOAUMOCTh TKaHed. C MOMOIIBI0 METO/1a UMMYHOJIOKAJIU3AallMM Mbl BBISIBUIIM HAKOIJIEHUE
ABK B KieTKax BHUIEepMbl KOPHS NIpPH MOTPYKEHUU pACTEHUHW B pacTBOpP TOPMOHA.
OpnHoBpeMeHHO B MeMOpaHax AJTHX KJIETOK Bo3pacTayl ypoBeHb PIP2;2 akBanmopuHOB,
JIOKAJIM30BaHHBIX B I1a3MoiemMMme. Takum oOpasom, ogHo U To ke BemiectBo (ABK)
BBI3bIBAE€T B PACTEHUM IPOTUBOIIOIOKHBIE IIPOLIECCHI: C OJTHON CTOPOHBI, 3aKPBITHE YCTHUIL U
CHIKEHUE TPAHCIHMPALMOHHBIX MOTEPb BOJBI, U, C APYrOW, - MOBBILIEHUE TUIPABINYECKOMN
IPOBOAMMOCTH U TNPUTOKA BOABI B IOOEr, YTO MO3BOJSET PACTEHUIO JEpXkaTb YCTbHIIA
OTKpBITBIMU. HaMm ynanoch mokasarb, YTO XapakTep IEUCTBHS 3TOTO TOPMOHA 3aBHCHUT OT
toro, rae Hakammbaercs ABK. Cyna mo Bcemy, pacnpenenenne ABK mexny moberom u
KOpPHEM 3aBUCUT OT TpPaHCIOpTa 3TOro ropmoHa. MHokymnsmuss B pusocdepy pacTeHH
OakTepui, CTUMYJIHPYIOIUA POCT pacTeHUU, MPUBOIUT K HakomuieHuro ABK B KopHsX u
CHI)KEHUIO €€ KOHILIEHTPALUU B moberax. DTO yKa3bIBaeT Ha BOSMOXKHYIO POJIb IEPEHOCUUKOB
ABK B aroil peakuuu. B cBoeli pabore mbl usyyanu ABC TpaHcnopTepsl, MEpeHOCUUK
nutpatoB NRT1;2, nepenocunk ABK cemeiicta nitrate/peptide family (NPF) transporter
(mepeHocYrK HUTpPATOB M mNenTuaoB). [lomyueHHble HaMH pe3yabTaThl CBHUJIETEIBCTBYET O
BAXHOM ponu mnepeHocunkoB ABK B peakuuu pacTeHHid Ha HW3MEHEHHE YCIOBUM UX
oburtanus.

KamoueBbie caoBa: AobcuuzoBas kuciora (ABK), mnepenocumkn ABK, Ttpancnmpams,
THpaBIndecKas MPOBOAMMOCTE, aKBAIIOPHHBI, CTUMYJIHPYIOLINE POCT PACTCHUH OaKTepuu

SIGNIFICANCE OF THE DISTRIBUTION OF ABSCISIC ACID
BETWEEN THE SHOOTS AND ROOT AND WAYS OF ITS REGULATION

Veselov D.S., Sharipova G.V., Akhiyarova G.R., Akhtyamova Z.A.,
Kudoyarova G.R.
Ufa Institute of Biology UFRC, Russia

Key words: Abscisic acid (ABA), ABA transporters, transpiration, hydraulic conductivity,
aquaporins, PGPR
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BJIMUSTHUE KAJIMUS HA J)KUPHOKHCJIOTHBI COCTAB 1 AKTUBHOCTD
AIWJI-JTMIINIHBIX TECATYPA3 MEMBPAHHBIX JIMIIN1OB
B TKAHSIX KAPEJIbCKOM BEPE3HI IN VITRO

Berunnuukosa JI.B.! , TutoB AD.2

! Wncturyt neca ®UL «Kapensckuii Hayunsiii nentp PAH», Iletpo3aBonck, Poccus
2 HuctutyT 6nonorun ®UL «Kapensckuit nHayunsrii uentp PAH», [lerpo3aBoack, Poccust
E-mail: vetchin@krc.karelia.ru

KynbTypa TkaHei in Vitro oTKpbIBaeT MIUPOKKE TEPCIICKTHBBI [T H3YUCHUS Pa3IudHBIX
CTOPOH KH3HEIEATCIbHOCTH JAPEBECHBIX PACTEHWH, BKIIOYAas BOIPOCHI BIMSHHUS Ha HHUX
dakropoB BHemHell cpeabl. llenbp nanHOM pabOTH 3aKiaO4yalach B HU3YYCHHH BIHSHUS
KaJMHsI, OJHOTO U3 HanOoJee TOKCUYHBIX TSKEIBIX METaJUIOB, HAa KMUPHOKHUCIOTHBIN COCTaB
(°KK) 1 akTMBHOCTB al[II-TUIHAHBIX JecaTypa3 MeMOpaHHbBIX JIMIIUIOB B TKaHIX KapeabCKOM
6epessl (Betula pendula Roth var. carelica (Mercklin) Hamet-Ahti) B ycioBusix in vitro.

OOBEKTOM M3YUYECHHS CIIYKHIIM CETMEHTHI TOOErOB ATUHON 10 5 MM ¢ 1-2 MHCThIMH U3
KOJUICKIIUH KJIOHOB iN Vitro (www.ckp-rf.ru/usu/465691/). B nurarensuyto cpeny Myparumre-
Ckyra (kpoMe KOHTpPOJsI) OJHOKPAaTHO J00ABIISIN YKCYCHOKHCIYIO COJIb KaaMHs (Cd+2) B
koruenTparusx 10°, 107, 10 M. JIumms! 5KCTparupoBaiIi CMEChI0 XJ10pohopM/METaHOI 1
pasnensim Ha ¢pakuun: (ocdo- (PJI) m roukomunuasl (I'JI). Metunoseie 3¢upsr KK
AHATM3UPOBAIH Ha Ta305KUAKOCTHOM XpomMarorpade «Xpomatdk — Kpucramr-5000 M. 1».

Hccnenosanue mokasano, urto BHeceHre Cd B mHUTATEIbHYIO CPEAY 3aMETHO MOBJIHSIIO
Ha JKK coctaB MeMOpaHHBIX JIMTIHUIOB, HO CTENEHb BIMSHHUS 3aBHCENA OT UX (PaKIUU U
KoHueHTpanuu Metauia. C noseiieHrneM KonueHTpanuu Cd B @JI mocTeneHHO CHUXKATACh
noiisi HeHachlmeHHbIX JKK ¥ 0coOeHHO JMHONEBOW. YPOBEHb aKTHBHOCTH ®9-, ©6-, ®3-
necatypas B @JI 3aMeTHO CHHMXKAJICS, HO TOJIBKO MU KCronb3oBaHud Cd B KOHIICHTPAIHH
10 M. Haubornee 3HaunTenbHble H3MEHEHHs 3apUKCHPOBAHbI B 1JI, HIPAIOMX BAKHYIO
poJib B CTPYKTYpHO-(YHKIIMOHAIBLHON OpraHu3anuu (OTOCHHTETHYECKOro armapara. Tak,
npu npuvenernr Cd B kommentparmu 10 M B I'JI 3aHMKCHPOBAHO CYIIECTBEHHOE
CHI)KEHME J0JM JUEeHOBBIX (B 3 pasa) u TpueHoBbIX (B 4 paza) KK Ha (oHe HakoruieHus
MOHOEHOBBIX, MpPH OTOM AaKTUBHOCTh MO-AecaTypa3bl YMEHBIIMIACh BABOE, a JOJS
nunosnenoBoi KK — B 8 pas.

Takum o6pazom, Cd, 0COOEHHO B BBICOKHX KOHIICHTPAIUSIX, OKA3bIBACT 3HAUYUTEIBHOEC
HETaTHBHOE BIIMSHHE Ha XHUPHOKHUCIOTHBIA COCTaB MEMOpPaHHBIX JIMITHJOB BBIPaKAIOIIECECs
MpeKIe BCEro B CHIDKEHUHM YpoBHS HeHachileHHbIX JKK, a Takke aKTHBHOCTH allui-
JUIMHATHBIX JecaTypas.

KiloueBble ciioBa: kapenbckasi Oepesa, Ky/lbTypa TKaHei in Vitro, kaamuii, dpocdomumuipl,
TJIMKOJIMIHBL, )KUPHBIE KUCIIOTHI, AlMII-IMIHIHBIE 1ecaTypa3bl

THE EFFECT OF CADMIUM ON THE FATTY ACID COMPOSITION
AND ACTIVITY OF ACYL-LIPID DESATURASES OF MEMBRANE LIPIDS
IN CURLY BIRCH TISSUES IN VITRO

Vetchinnikova L.V.!, Titov A.F.2

! Forest Research Institute, Karelian Research Centre Russian Academy of Sciences, Petrozavodsk, Russia
2 Institute of Biology, Karelian Research Centre, Russian Academy of Sciences, Petrozavodsk, Russia

Key words: curly birch, in vitro growth, cadmium, phospholipids, glycolipids, fatty acids, acyl-
lipid desaturases
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UCCJEJOBAHUE ®YHKLIMOHUPOBAHMSI HIUTOXPOMHOI'O B6F-
KOMILTEKCA C UICIOJIb30BAHUEM JUHUTPO®EHUJIOBOI'O D®UPA
MOJOHUTPOTUMO.IA (DNP-INT)

Buabsinen I[.B.*, Haiinos U.A., UBanoB b.H., bopucoBa-Myoapakmmuaa M. M.,
Ko3yneBa M.A.

WuCcTHTYyT QyHAaMEeHTANBHBIX TTpobieM ouonorun PAH, r. [TymuHo
“E-mail: vilyadar@gmail.com

2,4-nuantpodeHmnoBsiit 3¢up 2-iono-4-aurporumona (DNP-INT) — koHKypeHTHBbI
uHruouTop okuciaeHus Iuiactoruapoxunona (PQH;) B Qo-caiite nuroxpomuoro bef-
komsiekca. HenaBHO Mbl mokazanu, uyto MHruoOutopHass aktuBHocTb DNP-INT 3aBucur ot
MHTEHCUBHOCTH CBETA U MOIJIOLIEHUS MPOTOHOB THJIAKOWJAMH. B HalIMX 3KCIEpUMEHTax C
TUJIAKOW/IaMHU BBICIINX PAacTeHH MHruouropHas aktuBHOCTh DNP-INT yBenmuumBanace ¢
MOBBIIIEHNEM UHTEHCUBHOCTH CBETA.

UroObl TOHSATH, KaK CBET BIMUSAET HA HMHTHOMTOpHYIO akTUBHOCTH DNP-INT, MmbI
MOJICJIMPOBAIM BBICOKME M HHU3KHE CKOPOCTH AJIEKTPOHHOI'O TPAHCHOpPTa IPH Pa3IMUHBIX
WHTEHCUBHOCTAX cBeTa. MHruburopnas aktuBHocTh DNP-INT koppenupoBaina co CKOpoCTbio
anekTpoHHoro TpaHcmnopra. OgHako rpamunuauH D (GrD) camxkan aktuBHocts DNP-INT
BHE 3aBUCHUMOCTHU OT CKOPOCTHU 3JIEKTpOHHOTro TpaHcnopTa. CoBMecTHOE ucnoiab3oBanue GrD
u BaymmHOMHMIMHA (Val) mpuBOIMIO K MOBBIMIEHWIO HHTHONTOpHOM akTUBHOCTH DNP-INT 1o
CpPaBHEHMIO C UcHojb30BaHueM Toibko GrD. Panee mpennonaranoch, yto GrD npuBoaut k
JETPOTOHMPOBAHUIO AMHHOKHUCIOT IUT. bgf-kommuekca. Bo3mokno, DNP-INT He MmokeT
npouHo cBsz3aTeesa ¢ Qo-caittom, korma Glu78, HeoOxomumblil mns cBs3biBanus PQHo,
nonmsupoBad. Dddexr Val u GrD MoxeT ObITh BBI3BaH SKPAHUPOBAHUEM OTPHUIIATEIBHBIX
3apsagoB kommaekcamu K'-Val u mpemoTBparieHHeM 371eKTpOCTATHUECKOTO OTTaIKHBAHHUSA
mexay Glu78 u DNP-INT.

Takum oOpa3oMm, Mbl TNpeAnonaraeM, 4YTO YBEIMUYEHUE HHTUOMTOPHONW aKTUBHOCTHU
DNP-INT BbI3BaHO (hOpMUPOBAHUEM JIOJTOKHUBYILErO MPOTOHUPOBAHHOTO cocTosiHUS Glu78
B Qo-caiiTe 1HT. Dgf-KOMIUTIEKCA TIPH BBICOKOI CKOPOCTH AJIEKTPOHHOTO TPAHCIIOPTA, M YTO
ATOT TNPOLECC MOXET OBITh OJHUM M3 MEXaHU3MOB AaKTHUBALUH (OTOCHUHTETUYECKOTO
KOHTPOJIA.

KiioueBbie ciioBa: 1MTOXpOMHBINA Dgf-komrieke, auHUTpOdeHmIoBbI ddup 2-iomx0-4-
HutpoTumona (DNP-INT), mnactoxuHoH.

STUDY OF FUNCTIONING OF CYTOCHROME B6F COMPLEX WITH USE OF
DINITROPHENYL ETHER OF IODONITROTHYMOL (DNP-INT)

Vilyanen D.V., Naydov I.A., Ivanov B.N., Borisova-Mubaraksina M.M.,
Kozuleva M.A.

Institute of Basic Biological Problems, RAS, Pushchino, Moscow Region, Russia
E-mail: vilyadar@gmail.com

Key words: cytochrome bsf-complex, 2,4-dinitrophenyl ether of 2-iodo-4-nitrothymol (DNP-
INT), plastoquinone.
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BUOCHUHTE3 APTUHUHA Y 3EJEHBIX BOJOPOCJIEM:
PET'YJISIUSA BEJIKOM Pll 1 HE TOJIBKO

Baacosa B.A., Jlanuna T.B., Cratunos B.P., 3aayukas K.M., Epmusioa E.B.

Cankt-IletepOyprckuii rocynapcTBeHHbIN yHUBepcuteT, CankT-IletepOypr, PO;
“E-mail: e.ermilova@spbu.ru

Poct pactrenuii, Bkitouas Husmre ux Gopmsr - 3enensie Bogopocau (Chlorophyta), kak
NPaBWJIO ONpENENseTCS HAIMYMEM IHTATENbHBIX BEUIECTB, M 3a4acTyIO JHMHUTHPYIOIIUM
¢dakTOopoM B 3TOM ciydyae sBisercss a3oT. Cpeau aMHHOKHUCIOT - OJHMM M3 OCHOBHBIX
HCTOYHHKOB a30Ta - OCOOBIH WHTEpEC MNpelCTaBiIseT apruHuH. M3ydeHune Mmerabonmsma
apruHMHA KpailHe BaXHO, IIOCKOJIBKY JTa He3aMeHHMMas Juisi OuocuHTe3a OElIKOB
AMHMHOKHCIIOTA TAaKKe SIBIICTCS MPEALIECTBEHHUKOM B 00pa30BaHWU IOJIMAMUHOB M OKCHJIA
azota (Il), koTopeie, B CBOIO ouepesb, UIPAIOT BAXKHYIO POJIb B PAa3BUTHM PACTEHMM U HX
a/lalTalK K CTPECCOBBIM YCIIOBHSIM.

[lo wamum naneeiM y mnpencraButeneit Chlorophyta wimodeBbiM depmentom B
KOHTpOJIe OMOCHHTe3a apruHuHa sBisiercss N-anetwi-L-rmyramarknnaza (NAGK), koTtopas
dochopmmpyer N-anermi-L-rmyramar, npeBpamias ero B N-anerun-L-riryramumindocdar, u
KOTOpasi HHTHOMPYETCs KOHEYHBIM NMPOAYKTOM — apTUHUHOM. Y M3YYEHHBIX MpeACTaBUTENeH
Chlorophyta NAGK perynupyercs Ha TPaHCKPUIILIHOHHOM H ITOCTTPAHCIISIIIUOHHOM YPOBHSIX.
Kak y nmanoOakrepuii M BbICIIMX pacTeHHH, akTUBHOCTH NAGK 3enmeHbIx Bojmopocieit
KOHTPOJIUPYETCS CUTHAJIbHBIM OenkoM u3 cemeiictBa PII m »TOT mpouecc 3aBUCHT OT
rITyTaMUHa.

[TpoBeneHHbIi aHAU3 CeKBEeHUPOBaHHBIX reHOMOB Chlorophyta, nMerommxcst B 6a3ax
JIAHHBIX, TO3BOJIWJI HaM BBIABUTH OTCyTcTBUE Oenka PII y Heckombkux mnpencraBuTeneit
3eJCHBIX BojJopociedl. beur  mpoanamusupoBaH mnpencraButenb  Mamiellophyceae —
nuKoBoopocsib Ostreococcus tauri, kotopas yrpatiia B mporecce 3Boionuu oemok PlI.
BriepBbie ycraHoBieHo, uTo kKoHTposb aktuBHOCTH NAGK O. tauri ocymiecTBisiercs 3a cyer
HNOCTTPAHCIIMOHHOW ~ MOAM(UKAIMKM 1O  TUIY  HUTpo3upoBaHusa.  OOcyxnaercs
MOTEHIMATIBHBI MEXaHW3M KOOPJAWHAIIMKA aKTHBHOCTH KIIOYEBOTO (epMeHTa OHMOCHHTE3a
apruHMHa ¥ (OPMUPOBaHMS OKCHJA a30Ta, Ul KOTOPOTO aprUHHUH CIYXUT CyOCTpaTOM.
[lomy4yeHHbIE PE3yNbTATHI MO3BOJIIIOT MEPECMOTPETHh CYIIECTBYIOIIYIO mapaaurmy o PlI-
3aBUCUMOI1 perymsiiuu OuocunTe3a apruauna y Chloroplastida kak eanHCTBEHHO BO3MOXHOMN
(Pabora ocymiecTBiaeHa npu GuHAHCOBOH moIepkke rpanta PH® 21-14-00017).

KmaioueBbie caoBa: Chlorophyta, aprunmn, N-ametwn-L-riyramarkunasa, Pl Genok,
HUTPO3UPOBAHHE

ARGININE BIOSYNTHESYS IN GREEN ALGAE: REGULATION
BY PROTEIN P11 AND BEYOND

Vlasova V.A., Lapina T.V., Statinov V.R., Zalutskaya Zh.M., Ermilova E.V.
Saint-Petersburg State University, Saint-Petersburg, Russia Organisation, City,
Key words: Chlorophyta, arginine, N-acetyl-L-glutamate kinase, P1l protein, nitrosation
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noAXO/JAbl BBICOKOMH®OPMATHUBHOTI'O ®EHOTHUIIMPOBAHUASA
B COBPEMEHHbBIX AIT'POTEXHOJIOI'UAIX
Boneneer B.A.

Hmxeropoackwii rocynapctsenHsiid yaueepcureT uM. H.M. JloGaueBckoro,
Hwxuuit Horopona, Poccus;
E-mail: v.vodeneev@mail.ru

@DeHOTUNMPOBAaHUE HA CETONHSIIHUN JCHb SIBIISICTCS OJHMM W3 HamOoiee aKTUBHO
pa3sBUBaeMbIX 00JIaCTei B COBPEMEHHBIX arpoTexXHoJorusx. @DeHomHKa sBISEeTCA
KOMILUICKCHOW HAayKOW, KOTOpas Oa3upyercsi Ha TaKuX Kak OHOJOrHs pacTeHWi, (U3MKa,
MaTeMaTHKa, MH(POpPMAaLMOHHbIE TeXHOJOIMH. OCHOBHBIM INPEUMYILECTBOM pPa3BUBAEMBbIX
MIOJIXO/I0B SIBJISICTCS TIOJYYEHUE U BO3MOXKHOCTb 00pabOTKU OOJBIIOT0 00beMa JaHHBIX. ITO
CTAaHOBUTCS BO3MOKHHBIM OJlarojapsi aBTOMTHU3aLMU IPOLELyp MOIYy4eHUs U o0paboTKu
ollydaeMbIXx  M300paxkeHuit. OmpeneneHue MecTa METOAOB  (EHOTUIIUPOBAHHUS B
UCCIIEIOBAaHUSX B 001acTH (U3UOJIOTUM pacTeHUH TpeOyeT 3HaHUS BO3MOXKHOCTEH U
OTPaHUYECHUH PUMEHIEMBIX METOJIOB.

B noxiage paccMOTpeHbl COBPEMEHHbBIE OINTHYECKUE METOAbl (eHOTUIHPOBAHUS
pacTeHMii, Cpel KOTOPhIX OCHOBHOE BHUMAHUE YJI€JIECHO TEM, KOTOPbIE MO3BOJISIOT OLIEHUTh
HE TOJIbKO MOppOMETpHUYECKHE NapaMeTphbl paCTeHUH, HO TaK)Ke€ U aKTUBHOCTb Ba)KHEHMIIMX
¢uznonornueckux npouecoB. K Takum moaxonaM OTHOCHUTCS, MPEXIE BCETO, PETUCTPALIUS
duyopecueHIMM XJI0poduiia B UMITYJbCHO MOAYJIMPOBAHHOM PEXHUME, TEIJIOBU3MOHHBIN
UMHJDKUHT, CIIEKTPAIbHBIA WMWDKHUHT. [lpueHeHne MeTof0B (PEeHOTHIHUPOBAHUS PACTCHHUN
IPOJIEMOHCTPUPOBAHO B PELICHWH BaXHBIX JUIA CEIbCKOro xo3siictBa 3amgad. Ocoboro
BHUMaHHA TpeOyeT aHadu3 CBS3M PETUCTPUPYEMBIX (EHOTHIIMYECKUX IIOKa3aTele ¢
AKTUBHOCTBHIO (PM3HOJIOIMYECKUX MPOLECCOB. DTO MO3BOJIUT MEPEUTH OT MOAXOJa MO THILY
«YEepHOTO SIIMKa» K MPUYUHHO-CIEACTBEHHBIb CBA3SIM W obOecrieunt Ooisee 3¢ ¢deKkTuBHOE
NPUMEHEHHE METOI0B ()EHOTHIIPOBAHUSI.

PaGoTa BbImonHeHa npu (prHaHCOBOM moanepxke MunoOpHayku P® (cormamenue Ne
075-15-2021-1066).

KimoueBble ciioBa: pacTeHus, q)eHOTI/IHI/IpOBaHI/Ie, AKTHUBHOCTb CI)I/ISI/IOJ'IOFI/I‘ICKI/IX npoueccos,
(I)HyopecueHTHBIﬁ UMUJKUHT, CHeKTpaHBHLIﬁ UMUJUKUHT, arpOTCXHOJIOTUH

HIGHLY INFORMATIVE PHENOTYPING
IN MODERN AGRICULTURAL TECHNOLOGIES

Vodeneev V.A.
National Research Lobachevsky State University of Nizhny Novgorod, Nizhny Novgorod, Russia

Key words: plants, phenotyping, activity of physiological processes, fluorescent imaging,
spectral imaging, agricultural technologies
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CE30HHOE B KEHHUE XJIOPOIIVIACTOB ME30PUJIJIA XBOU
PINUS SYLVESTRIS: 3D PEKOHCTPYKIIUSA HA OCHOBE SBF-SEM

Bo3HeceHnckas E.B.l*, HNBanoBa A.H.l, KoteeBa H.K.l, TapacoBa M.C.l’z,
bopucenko T.A.1?

! Borannyeckwuit uncturyT uM. B.JI. Komaposa PAH, Cankr-IlerepOypr, Poccus
2 Cankr-Iletepbyprekmii I'ocynapctBennsiii Yausepcutet, Cankt-IletepOypr, Poccus
E-mail: voznesenskaya@binran.ru

XosofoBasg aKKJIMMATU3alKUS Y BEUHO3EICHBIX XBOMHBIX YMEPEHHOU 30HBI CBs3aHA C
CE30HHBIMU CTPYKTYPHBIMU H3MEHEHHUSIMH KIIETOK Me3o(huiuia. DOoTOMpOTEKTOPHEBIE PEaKIIuu
BKJIIOYAIOT TIEpPEMEIICHHNE XJIOPOIIACTOB U3 JIETHErO MOJIOKEHUS, KOT/Ia OHU PAcIoiaratoTcs
BJIOJIb KJIETOUYHBIX CTEHOK, B 3MMHEE PACIIOJIOKEHUE C UX arperaiueil B 0JIHON YacTH KJIETKH.
Ckmamuaras ¢opma kietok Mesobmmia y Pinus sylvestris oOycnaBiauBaer BechbMa
crenupUICCKU XapaKTep MBIKEHUS U 3UMHETO TOJIOKEHUS XJIOPOIUTACTOB. {7151 BBISBICHHUS
BHYTPUKIICTOYHOTO TMAaTTEPHA HW3MEHEHUS TMOJIOKEHHs] opraHeimn npumeHsnu 3D-
PEKOHCTPYKIMIO KJIETOYHOW CTPYKTYpbl Me30(uiia ¢ UCHOJIb30BaHUEM METOJa Ha OCHOBE
cepuiiHON ONOYHOM CcKaHHpyOIIel 31eKTpoHHOM Mukpockonuu (SBF-SEM). Baxubim
HAIPaBIICHUEM HCCIICIOBAHUS ObLIa ONTHUMH3AIUS U3MEPEHUH KOJMYECTBEHHBIX IMapaMeTPOB
TKaHEW U KJIETOK, KOTOPbIE PACCUMTHIBAIOTCA Ha eqUHUIy oObeMa. Jlis BhIsiBICHHS (akTopa,
OTBETCTBEHHOT'O 32 CE30HHBIE M3MEHEHHS IOJIOKEHUS XJIOPOIUIACTOB, M3y4Yalld DPACTCHHS
COCHBI OOBIKHOBEHHOM, MPOU3PACTAIONINE B €CTECTBEHHBIX YCIOBHUAX U BBIPAIIUBAEMBIX B
opaHxepee.

[TokazaHo, YTO U3MEHEHHUE YIAbTPACTPYKTYPHI U MOJOKEHHS XJIOPOIJIACTOB HAUUHAIOTCS
B OKTs0pe, KOrja XJOpOIUIacTbl OPHEHTHUPOBAHBI TOJA YIVIOM K KJIETOYHOM CTEHKE.
[lepenBrrkeHNe XJIOPOIUIACTOB B CKIIAJKU KJIETOK Me30(HIa MPOUCXOAUT B MPUCTEHHOM
cioe uuToniasMel. AHanu3 3D-peKoHCTPYKIUI MOoKa3all, YTO XJIOPOIUIACThI B CKJIAJKaX HE
pacronaratlorcsi CBOOOHO, a OpraHMW30BaHbl B KOHTJIOMepaTbl. OOBbeMHas pPEeKOHCTPYKIHS
MOJTBEPANIIA YBETUUCHHE KOJTUYECTBA XJIOPOIUIACTOB B KIIETKE, KOTOPOE OBLIO MOKa3aHO MPH
MOJICYCTaX Ha CIUHUITY IUIomaan. [Ipu HCKITIOUSHUH BIMSIHASI HU3KUX TEMITepaTyp Ce30HHON
MEPECTPOUKH  yIABTPACTPYKTYPHI, BKIIOUasS HW3MEHEHHUE TOJOXKEHHS XJIOpPOIUIACTOB, HE
POUCXOaUT. TakuM 00pa3oM, OCHOBHBIM (PAaKTOPOM WHUITUAIINHM CTPYKTYPHBIX U3MEHEHUI
JUTSL KJIIETOK Me30(uiia sSBIsieTcs HU3KUEe TeMIepaTypsl, a He gortonepuon. I'pant PHO 22-
24-01124.

KaroueBsle cnoBa: nBmxeHne xiopormactoB, 3D pekoHcTpykiwms, Pinus sylvestris

SEASONAL CHLOROPLAST MOVEMENT IN MESOPHYLL OF PINUS
SYLVESTRIS: 3D RECONSTRUCTION USING SBF-SEM

Voznesenskaya E.V.}, lvanova A.N.}, Koteyeva N.K .}, Tarasova M.S.*?,
Borisenko T.A.*?

! Komarov Botanical Institute, St. Petersburg, Russia
2 St. Petersburg State University, St. Petersburg, Russia
E-mail: voznesenskaya@binran.ru

Key words: chloroplast movement, 3D reconstruction, Pinus sylvestric
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BJIMSTHUE APUHBIX YCJIOBUM TPOU3PACTAHUSI
HA HEKOTOPBIE ITIAPAMETPBI BOJIHOI'O PEXKUMA, POCTA
U NPOAYKTUBHOCTH I'PUHJIEJIMA PACTOIIBIPEHHOM
BoJgommna T.B.*, MaukaeBa E.M.

Kanmbinkuii rocynapctBeHHblid yHuBepceuteT UM. b.b. I'opogoBukosa, Dnucra, Poccust
E-mail: tat-vol.94@mail.ru

K oanum u3 campix apugHbix peruoHoB Poccuu otHocutcst Kanmbikus. Pactenus, B
TOM YHCJI€ WM JICKAPCTBEHHBIC, HWCIBITHIBAIOT JEHCTBUE IIENIOTO psiia HEOIarompusTHBIX
dakTopoB BHEIIHEW cpelpl, M HUX OuopazHooOpasue ompenensieTcs CHOCOOHOCTHIO
allanTUpoBaThes K HUM. V3 ekapcTBeHHBIX pacteHuid ['punaenus pacronbipennas (Grindelia
squarrosa L) mpakTu4yeckd He HU3ydeHAa B YCIOBHUAX KalMBIKHM M CBEICHHS O ¢
MPOU3pacTaHuH, PYHKIIMOHATHHBIX OCOOCHHOCTSX MPEICTaBIISIIOT HECOMHEHHBIN WHTEpEC H
UMEIOT BaykHOE 3HaueHue. VccnenoBanus npoBoamin Ha (a3e [BETeHUS, TaK KaKk UMEHHO Ha
ATOM CTaJIUM OHTOTEHE3a PACTEHUSI CHHTE3UPYIOT M HAKAITMBAIOT MAaKCUMAJIbHOE KOJMYECTBO
OMOJIOTUYECKH AaKTUBHBIX BemecTB. OIHUM M3 BaXKHBIX MapaMeTPOB BOJHOTO peXHMa
SBIIICTCS O0INas OBOJAHCHHOCTh, TaK KaK OT JTOr0 IIOKa3areisl 3aBHCAT MHOTHUE
dbuznonoruueckre IMpolLecCchl, MPOTEKAIIMe B PACTeHHH M O0ECIEeYUBAIOUINE UX
MPOJYKTUBHOCTh. JlaHHBIM TMOKa3aTelb TECHO CBs3aH M B3aMMOOOYCJIOBIIEH C TaKUM
MPOLIECCOM B PACTEHMSIX KaK Tpacmupanus. AHaIu3 BOJHOTO PEeKKMMa TPUHACIUH TMOKa3al,
YTO Y M3y4aeMbIX JICKAPCTBEHHBIX PACTEHUHN 00IIIee COAEpKaHue BOJIbI ITPU IPOU3PACTAHUH B
ycnoBusix Kanmeikuu He BbICOKO. B nucThsix conmepxurcs 66% , B nenom pacteHuu 61%
BOJbl. YCTAHOBJIEHO YTO WHTEHCUBHOCTh TpaHcnupanuu [puHmenuu pacTombIpeHHOM
coctaBisiia 361 mr./r. yac. B HaponHo# MenuuuHe ¢ Je4eOHOM IENbI0 UCTIONIB3YIOT KOPHH,
cTebsin U TpaBy (LIBETKH, JIUCThs, CTeONIN) pacTeHus. [103ToMy 17151 OLIEHKH MPOAYKTUBHOCTH
JICKaPCTBEHHBIX PACTEHUN MPH WX NPOU3PACTAHUM B TOM WJIM HMHOW 30HE, B Pa3HBIX
KIIMMAaTUYECKUX YCJIOBHUSAX BaKHA OIIEHKA WX POCTOBBIX IIPOIIECCOB, OIMPEACIISIONINX
dbopMupoBaHre OMOMAcCChl JaHHBIX YacTed pacTeHUs, TO €CThb NMPOAYKIIMOHHBIA MpOIECC.
N3yuenue pocra u npoayktuBHocTH ['punnenuu Ha Qase upeTeHus: B ycnoBusx KanMbikun
MOKa3aJio, 4YTO OHA JIOCTUTalla BBICOTHI B cpefiHeM 63 cM., chIpoit Bec cocTaisii 41,9 rpamwm, a
cyxas Ouomacca 16,3 rpamma. VccnenoBanue Ouonorudeckoi cnenu@uUKyd Ba)KHBIX BHUOB
JIEKapCTBEHHBIX pacTeHuil ¢uopsl Kanmplkuu HEOOXOAUMO Ui OIEHKH WX >KU3HEHHOU
CTpaTeruu, aIalTUBHOCTH, TPOYKTUBHOCTH M MOKET CIIYKHUTh TEOPETHUYECKON OCHOBOM ISt
pa3paboTKM W Mg pElIeHUs BOMPOCOB IO COXpPAHEHUI0 WX OuopasHooOpasus. 3HaHHE
9KOJIOTO-(PU3UOJIOTUYECKUX OCOOECHHOCTEH pacTeHui, OOUTAIOIIMX Ha JAHHOW TEPPUTOPHH,
HEO0OXOUMO /It 0OOCHOBAHHS MCIOJB30BaHUS JIEKAPCTBEHHBIX KYNBTYP U JUIS TOTYYSHHS
MOJIHOM PECYpPCHOM XapaKTEPUCTUKH BHUAA MU MOXET CIHOCOOCTBOBATH WHTPOAYKIIMU HX B
HapyILIEHHbIE IPUPOJIHBIE YKOCUCTEMBI.

KaroueBbie cioBa: ['punzenus pacTonbIpeHHas, WHTEHCHBHOCTH TpaHCIHpAIHH, pPOCT,
MPOAYKTHBHOCTb

THE INFLUENCE OF ARID GROWING CONDITIONS ON SOME PARAMETERS
OF THE WATER REGIME, GROWTH AND PRODUCTIVITY
OF GRINDELIA SQUARROSA L

Voloshina T.V., Machkaeva E.M.

Kalmyk State University, Elista, Russia
Keywords: Grindelia splayed, transpiration intensity, growth, productivity
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BJUSIHUE BAKTEPHUH, CIIOCOBHBIX KATABOJIM3UPOBATb ABCLHIU30BY1IO
KHUCJO0TY, HA POCT PACTEHUM IIPU PAZHOMU IIVIOTHOCTHU UX ITOCA KU

Beicoukas JLB., Maprtsinenko E.B., PsooBa A.C., 'apdpaposa I.P.,
Kysbmuna JL.IO., YerBepukos C.I1., Kynosiposa I'.P.

Ydumcknii Uactutyt 6uonorun Poccuiickoii akagemun Hayk, nip. OxTsa0ps 69, 450054, Yda, Poccus
“E-mail: vysotskaya@anrb.ru

OnmauM w3  GaKToOpoB, ONPEACISIONINX YPOXKAHHOCTh C/X pAaCTeHUH, SBISAETCS
ONTUMAaJIbHAs TUIOTHOCTh TOceBa. IIOMBITKM TMONXYYHUTh MPHPOCT YpOKas 3a CUET ee
YBEJIMYCHUSI HE YBEHYAINCh KeJaeMbIM ycrexoM. Oka3anoch, 4YTO MPOPOCTKH eme B
OTCYTCTBHUE peasIbHOW KOHKYPEHIIMU 33 PECYPCHI MOJTyYar0T CBETOBOM CHTHAII O MPECTOAIICH
KOHKYPEHIIUM C COCETHMMH PACTCHHSMH W PEarupyroT NPHUBOAALIMMHU K IOTEpE ypoKas
U3MCHEHHMSIMU POCTa M Pa3BUTHS, KOTOPBIC PEAM3YIOTCS Yepe3 M3MEHEHHUS] TOPMOHAIBHOTO
6ananca. beuto mokaszano, yro noxasienue cuare3a ABK B pactennn Beneactsue oopaboTKu
XUMHYECKHM IpernapaToM (GaypuI0HOM B KPaTKOCPOYHON MEPCIEKTHBE MO3BOJISIIO H30€kKaTh
NOJABJICHUSI POCTOBBIX IIOKa3aTeiell KOHKYPUPYIOIIMX PpAcTeHHid, HO TpPH JUTHTEIHLHOM
NPUMECHEHHH MOTJIO HECTH HeraTHBHBIN dPdekT. B 3TOl CBsI3M NMEPCIEKTUBHBIME SIBIISIFOTCS
npenaparsl, coaepkamue karabomusupyromme ABK pocrperymupyromme Oakrepun. B
kosutekuuu mMukpoopranusmMoB YUBb YOUIL] PAH Obl1 BbIsIBIEH CHOCOOHBIN pa3pyliaTh
ABK mramm Pseudomonas plecoglossicida 2.4-D. WHOKyJsAIMST 3TUM  IITAMMOM
NPUKOPHEBOM 30HBI PACTEHUH caiara, pacTyIIUuX MO TPU B OJHOM cocyze (KOHKYpUPYIOIIHe
pacTeHus) IO3UTUBHO BIIMSJIA Ha POCTOBBIC M OMOXMMHYECKHE MOKa3aTeNM PacTeHHU IO
CPaBHEHHUIO C HEOOpaOOTaHHBIMH, YMEHbIAs HETaTHBHBIC MOCIEACTBUS KOHKypeHiun. Co
BPEMEHEM B YCJIOBHSX HEJOCTaTKa BOJbl M IHTAaHUS y WHOKYJIHMPOBAaHHBIX OakTephen
pacTymux 1o 3 B TOpIIKE PAaCTEHUH OTCYTCTBOBAJIO THIIMYHOE JUIA AeHUIINTA yBEIHUYCHHE
MaccOBOM J0JM KOPHEH, a CTUMYJISIHMS MacChl KOHKYPUPYIOUIMX pacTeHHi Oblia Ooiblie,
yeM oauHOYHBIX. CTemeHb ASTHX W3MEHEHWH 3aBUCeNa OT KOHIICHTpAIUU OaKTepHi.
N3mepenne coxpepxkannss ABK B TIOYBEHHOM pacTBOpe HM B PACTEHUSAX BBISIBHIIO
HHUBEJMPOBAaHHE €€ HAKOIUICHUS B Mo0erax M IOYBEHHBIX CMbIBaX HHOKYJIHPOBAHHBIX
oakrepueii P. plecoglossicida 2.4-D kOHKYpUPYIOILIHMX PACTEHHN canaTa.

PabGora BemosnHeHa npu nmoanepxke rpanta PH® Ne 23-26-00104.

KiroueBbie cioBa: Lactuca sativa, abciu3zoBasi KHCIOTA, IUIOTHOCTH TIOCAJKH PAaCTCHHIA,
KoHKypeHius, Pseudomonas plecoglossicida 2.4- D.

INFLUENCE OF BACTERIA CATABOLIZING ABSCISIC ACID ON THE
GROWTH OF PLANTS AT DIFFERENT PLANTING DENSITIES

Vysotskaya L.B.", Martynenko E.V., Ryabova A.S., Gaffarova E.R.,
Kuzmina L.Yu., Chetverikov S.P., Kudoyarova G.R.
Ufa Institute of Biology, UFRC, RAS, Prospekt Oktyabrya, 69, 450054, Ufa, Russia

Key words: Lactuca sativa, abscisic acid, planting density, competition, Pseudomonas
plecoglossicida 2.4- D
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AKTUBHOCTb 'EHA TPAHCKPUIIHUOHHOI'O ®AKTOPA ABI3
Y COPTOOBPA3IOB I'OPOXA C PA3JIMYHBIM COAEPKAHUEM
3AITACHBIX BEJIKOB CEMSH

laitnyuimaa K.IL'%, 3anknna E.A., Kyayes B.P.!
'UBI YOULL PAH, Yda, Poccus

20C «Y pumckas» YOUILL PAH, Yda, Poccus
“E-mail: karina28021985@yandex.ru

['opox moceBHOU — IIeHHAs BBICOKOOENKOBAs KyJIbTypa, IIUPOKO PAaCHpOCTpaHEHHAs! BO
BCEM Mupe. Baxnenmienl 3agadell CENEKLUHUH IOpoXa SBISETCA IOBBILICHHE COACPKAHUS
IpPOTENHa B €ro ceMeHax. VIHTEHCMBHOE HAKOIJICHUE MUTATEJIbHBIX BEIIECTB, B TOM UHCIE
0ETIKOB, MPOUCXOAUT B CPEIHEN CTAJUU PA3BUTHUS CEMSIH, KOTOPAsi pEeryJupyeTcs OCHOBHBIMU
daktopamu Tpanckpuniuu: ABI3, FUS3, LECI, LEC2. Ilensto wuccieqoBaHUsl CTajlo
U3YYCHHUE DKCIPECCHH TI'eHa TPaHCKpUMIMOHHOTO (haktopa ABI3 y BBICOKOOETKOBBIX U
HU3KOOEJNKOBBIX COPTOOOpa3loB Topoxa Ha pa3HbIX JTanmax pas3BUTHA ceMsH. OTMBITHI
npoBoauiuch B 2022 r. OOBEKTOM HCCIIeIOBAaHUS MOCTYX Ui 50 copTooOpas3ioB ropoxa us3
KOJUIEKIIUU TeHeTudeckux pecypcoB BUP. KonueHntpanuo nporenHa B ceMeHaxX U3MEPSUIIH 10
bpandopny. KommuectBenHoe onpenenenne conepxkanus MPHK (mocie konsepcun B k/IHK)
rena ABI3 npoBonunu merogom konuuectBenHoit OT-IILP B pexxume peanbHOro BpeMEHHU.
[TocnenoBarensHocTu mpaiimepoB it OT-IILP Obuin momoOpaHbl BIEPBBIE C MOMOIIBIO
nporpammbl PrimerSelect (DNAStar, CIIIA). B kauectBe ctanmapta ucnoiaszoBanun MPHK
rena [(-TyOynuHa, ypOBEHb 3Kcrpeccuu Kotoporo mnpuHuManu 3a 100%. Ha ochose
MOJIyUYEHHBIX JaHHBIX ObUIO BbIAENeHO 10 copTooOpasloB ropoxa ¢ HauOOJIBLIIUM
conmepxkanueM Oenka B cemeHax (23,5-24,5%) u 10 — ¢ nHammenbmum (18,0-19,0%).
HccnenoBanue TpaHCKPUIIIMOHHON akTUBHOCTH reHa ABI3 mokasano, 4to Ha 3Tamne Ha sTamne
(dbopMHpOBaHHUs 3apObIllIa CEMEHH BO BCEX 00pasliaX YpOBEHb SKCIIPECCHH 3TOTO T'eHa ObLI
JIOCTaTOYHO HHU30K (B cpemneM 45,8% k reny B-TyOynauHa), a B NIEPHUOJ aKTHBHOTO pPOCTa
CEMSH 3a CYeT OTJIOXKEHHS 3alacHbIX BEIIECTB B CEMAIOJNSAX MPOUCXOIUIO TMOBBIIICHUE
COJIep’KaHusl ero TPaHCKpUINTOB (B cpeaHeM 99,6% k reny B-tyOynuna). Ilpu noctuxenun
ceMeHaMH (ha3bl MOJIOYHOM CIIENOCTH HAOMI0JAIoCh elle 0ojee 3HAUUTENIbHOE MOBBIICHHUE
TPaHCKPHUIIIMOHHON akTHBHOCTH TeHa ABI3 (B cpennem 144,6% k reny B-tyOynuna). Takum
o0pa3om, olydyeHHbIe TaHHbIe TI0 dKcIpeccuu reHa ABI3 cBuieTenbCTBYIOT 00 yBEIHMUEHUN
€ro TPAHCKPHIIIIMOHHOW AaKTUBHOCTH II0 MEpPE pPa3BUTHUS CEMSH W HAKOIUICHHS B HUX
3aMmacHbIX MUTATENbHBIX BEMIECTB Y OOJBITUHCTBA H3YYEHHBIX COPTOOOPA3IIOB.

KuiroueBblie ciioBa: Pisum sativum L., 3anmacHble OelKH CeMsiH, TPaHCKPHUIIIHOHHBIE (DAKTOPBI,
ABI3

THE ACTIVITY OF THE TRANSCRIPTION FACTOR GENE ABI3
IN PEA CULTIVARS WITH DIFFERENT CONTENT
OF SEED STORAGE PROTEINS
Gainullina K.P.%'%" Zaikina E.A.}, Kuluev B.R.}

'IBG UFRC RAS, Ufa, Russia
2ES «Ufimskaya» UFRC RAS, Ufa, Russia
“E-mail: karina28021985@yandex.ru

Key words: Pisum sativum L., seed storage proteins, transcription factors, ABI3
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KCWJIOTEHE3 Y COCHbI OFBIKHOBEHHOM
B PA3JIMYHBIX JIECOPACTUTEJIBHBIX YCJIIOBUSAX:
BUOXUMHNYECKHUE U MOJIEKYJISIPHBIE MEXAHHNU3MBbI
®OPMUPOBAHMUSI SIIPOBOM JIPEBECHHBI

I'anudouna H.A.*, Momenckas FO.J1., Tapeakuna T.B., HukepoBa K.M.,
Kop:xeneBcknii M.A., CepkoBa A.A., Apomun H.B., Cemenona JI.U., UBanosa /I.C.,
Co¢pponona U.H.

WuctutyT neca KapHL| PAH, Ilerpo3aBoack, Poccust
“E-mail: galibina@krc.karelia.ru

Hns 6opeansHbix JiecoB CeBepo-3anaga Poccuu B rpagueHTe KIMMAaTUUECKUX (CpeAHSs
MOJI30HAa TalWrd — CeBepHas MOJ30HAa TalWrM — 30HA Mepexoja Talru B JECOTYHIAPY) U
JIECOPACTUTEIbHBIX (COCHSIK YEPHUYHBIM — COCHAK OPYCHMUYHBIA — COCHSIK JIMIIIAWHUKOBBIN )
YCIIOBUH y COCHbI OOBIKHOBEHHOW H3ydeHa HWHTEHCHBHOCTH Ipolecca (HopMHpOBaHUS
sapoBoit npeBecunbl (HW) B 3aBUCHMOCTH OT BO3pacTa KamMOHs B TIpeJIeiiax OJHOTO JepeBa.
BrisiBieHbl OCOOCHHOCTH MPOTEKAHUS MPOrpaMMHUPYEMOIl  KJIIETOUHOM CMepTH MpH
(OpMHPOBAHUN TPOBOIAIIMX U MEXaHHUECKUX 3JIEMEHTOB KCHIIEMBI U MPH (HOPMHUPOBAHUU
HW. Wzyuensl martepsl skcnpeccuun reHop CEP, MC5 (xomupyroT rugpoiuThueckue
(depMeHThl — ILMCTEMHOBYIO JHJONENTH]A3y M MeTakacnazy) u reHoB cemeiicta BFN
(xomupyroT OudynkunoHanbHyro sHaonykieasy ¢ JIHKasnoit u PHKa3Hoii akTuBHOCTHIO,
YYaCTBYIOUIYIO B JIETPalalliil KJIETOYHOTO SIpa) B TKAHSAX CTBOJA MO PATHATLHOMY BEKTOPY
«kambuanpHast 30Ha — auddepenmupyromascs kcuwiema — SWext — SWint (BHemHne u
BHYTPEHHUX CIIOM 3a00JIOHHOM JpeBEeCHMHBbI) — TpaH3uTHas 30Ha». [lokazaHo, 4ro sTarm,
cBs3aHHBIN ¢ oOpasoBannem HW (paspyiienue siiep), B OCHOBHOM, IMPOUCXOJIUT B MEPHOL
KaMmOuanbHOro pocra. PaccMoTpeHbl MeTa0OJMYeCKHE W3MEHEHMs, MPEALIECTBYIOMNX
nepexony kimetok u3 SW B HW, u BiusHuA Ha 3TOT mepexo] YCIOBUU MpPOU3pACTaHUS.
N3yueHpl 0COOGHHOCTH HAKOIUICHWS JKCTPaKTHBHBIX Bemects B HW B 3aBucuMocTd oOT
BO3pacTa KaMmOusl. OKCTpaKkTUBHbIE BeEIIECTBA (BOCKHM, JKHPHBbIE KHUCIOTHI, TEPIIEHBI,
TPUTIHULEPUIb, TPOCTbIe (EHOJBbI, CTUILOEHBI, JHUTHAHbl, TAaHHUHBI) — 3TO Oorarele
YTJIEPOJIOM TOJIMMEPBI, B CBA3M C YeM, Bo3pacTaHue ux coaepkanus B HW conpoBoxnaeTcs
YBEIMYCHUEM CO/Iep)KaHue yrieponaa. J[aHHbIe O HAKOIUIGHWH JKCTPAKTHBHBIX BEIIECTB, B
3aBHCUMOCTH OT YCJIOBUI NMPOM3PACTaHMs, MOTYT OBbITh MCIIOJIb30BaHbI Ul OLEHKH BKJIAJa
HW B akkymyInsiuio yriepoja CTBOJIOBON APEBECUHOM.

PaGora BeImonHeHa npu GpuHaHcoBoi nojyiepxke rpanra PHO Ne 21-14-00204.

KaroueBbie cioBa: Pinus sylvestris L., Bo3pacT kamOusi, NPOAODKUTEIBHOCTD IKH3HU

HAapEHXHMHBIX KJIETOK, IPOrpaMMHpyeMasi KJIETOYHasi CMEPTh, (PepMEHThI METabOIM3aluH CaXapo3bl,
nonudeHoIoKcHIasa

SCOTS PINE XYLOGENESIS UNDER VARIOUS FOREST CONDITIONS:
HEARTWOOD FORMATION BIOCHEMICAL AND MOLECULAR MECHANISMS

Galibina N.A., Moshchenskaya Ya.L., Tarelkina T.V., Nikerova K.M.,
Korzhenevsky M.A., Serkova A.A., Afoshin N.V., Semenova L.1., Ivanova D.S.,
Sofronova I.N.

Forest Research Institute, Karelian Research Centre of the Russian Academy of Sciences,
Petrozavodsk, Russia

Key words: Pinus sylvestris L., cambium age, parenchyma cells’ lifespan, programmed cell
death, sucrose metabolizing enzymes, polyphenol oxidase
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MHUKPODJIEMEHTHBIE YIOBPEHUSA
HA OCHOBE BUOPA3JIAT'AEMbBIX AMUHOITIOJIMKAPBOKCHUJIATOB
JIJISI DKOJIOTU3AIMUA CEJIBCKOI'O XO3SMCTBA
Iaanesa I.ILY, Kypsbinuesa ILA.", Tamnuxkas ILYO.., CenmBanoBekas C.JO.!

! Kazauckuit ®enepanpHblil YHUBEpcuTeT, T. Kazanp, Poccuiickas ®enepanus
E-mail: goolnaz@rambler.ru

O} PexTuBHBIM  CIIOCOOOM  MOBBIIEHUS  YPOXKAWHOCTU  PAacTeHUN  sBIseTCA
UCIIONIb30BaHUE HE TOJBKO YIOOpEHUWH, cojepkammx a3or, kamuid u Qochop, HO U
mukpoanemenTsl (Cu, Fe, Zn, B, Mo, Co, Mn). Hau6osiee yacTo mpuMeHsIEMbIMU XETaTHBIMU
yAOOpeHUSIMA  SBJISIIOTCA ~ KOMIUIEKCHBIE ~ COEIMHEHHUS ~ MOHOB  METaJlJIOB c
STUACHANaAMUHTETpaykcycHol kuciorod (DJITA), xkoTOpble HMMEIOT psJ CYIIECTBEHHBIX
HEJIOCTATKOB — HHU3Kas CKpPOCOCTh OWOJerpajanuu, akKymMyJasilds B KOMIIOHEHTaX
OKpYKaroIlen cpeJibl, MOOMIIN3ALINS TSAKEIIbIX METAIIJIOB.

B pamkax ganHOW  paGoOThl TPOBEACHO CpaBHEHHWE JABYX  KOMIUIEKCHBIX
MUKpPO3JIEMEHTHbIX yaoOpenuid Ha ocHoBe DJTA (K6-DATA) u rmyramunoBo-N,N-
nuykcycHou kuciothl (K6-T'JIJIA) Ha ocHOBe NaHHBIX OuOAerpagaluu, S3KOTOKCUYHOCTH U
yIOOpUTENBbHBIX CBOMCTB. MHUKpOAJIEMEHTHBIE y100peHus conepxanu Fe, Mn, Zn, B, Cu, Mo
B konnuecTse 0.375, 0.291, 0.097, 0.139, 0.070, 0.027%.

YcranosneHo, yto creneHb Aerpanauuu Ko6-I'JIJJA Obuta Beime, yem y K6-OJITA
(crenenp Ouonecrpasanuy Boliile B 2.6 pas3a, a cTeleHb a0MOTUYECKON erpaganuu B 55 pa3).
Okorokcuunocts K6-TJIITA (EC10 = 2.4 r/n), oueHennas nmo otHomenuio k Ceriodaphnia
affinis, taxke Obiia B 6.8 pa3 Hmwke takoBon K6-DJTA (EC10 = 0.35 r/m). Oruenka
yIOOpUTENbHBIX CBOWCTB IOKa3ajga OTCYTCBTHE JOCTOBEepHBIX pazmuuuii (p<0.05) Bo
BCXOKeCcTH ceMsH Latuca sativa mocie o0pabOTKHM XeJaTHBIMH KOMIUiekcamu. JIucToBas
oOpaboTka pactenuii canata K6-I'JIJIA mpuBena x yBenuueHuto Ouomacchl pacteHuid B 1.8
pa3 mo cpaBHEHMIO ¢ aHATOTHYHBIMH oOpaboTkamu K6-3/TA. Kpome Toro, o6padorka K6-
['JIIA mpuBoguT K OOJbIIECH aKKyMYJSIWKW BHECEHHBIX MHUKPOIJIEMEHTOB B (puTOomacce
pacrenuii. Takum o00pa3om, MOKa3aHO MPEUMYIIECTBO HCIOJIB30BAHUE MHUKPOIIEMEHTHBIX
XENaTHBIX yAoOpeHui Ha ocHOBe riyTaMHUHOBO-N,N-TuyKCcycHOM KHCIOTBI Kak C TOYKHU
3pEeHHS] YBEJIMYCHHUS YPOXKaWHOCTH, TaK M JJIS CHWIKEHUS HEraTHBHOTO BO3ACHCTBHUS Ha
KOMITOHEHTBI OKpY>Karouel cpeibl.

KiioueBble cjoBa: KOMIUIEKCHBIC XeJAaTHBIE YOOOpEHWs, JTHICHIUAMHUHTETPAYKCYCHAs
KHCJIOTa, FJ'IYTaMI/IHOBO-N,N-):[PIYKcyCHaﬂ KHCJIOTAa, DKOTOKCHUYHOCTD, ypO)KafIHOCTB, 6H0£[erpaz[au1/m

MICROELEMENT FERTILIZERS BASED ON BIODEGRADABLE
AMINOPOLYCARBOXYLATES FOR GREENING AGRICULTURE

Galieva G.!, Kuryntseva P.}, Galitskaya P.!, Selivanovskaya S.
Kazan Federal University, Kazan, Russian Federation

Key words: complex microelement fertilizers, ethylenediaminetetraacetic acid, glutamic-N,N-
diacetic acid, ecotoxicity, productivity, biodegradation
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BJUSHUE JIETYUUX COEIUHEHUHI IITAMMA JANTHINOBACTERIUM
LIVIDUM IB-ST-GO HA PA3BBUTHUE ®UTONNATOI'EHHBIX I'PUBOB

I'aaumssinoBa H.d).*, I'masBanoBa E.A., Muabman ILIO., Ky3smuna JL.1O.

Ydumcknit Macturyt 6nonorun Y puMckoro ¢enepansHOro uccienoparenbekoro nearpa PAH, Yoa
E-mail: galnailya@yandex.ru

Bakrepun poma Janthinobacterium mmpoko pacmpocTpaHeHbI B MPHPOJE, OHHU
oOHapyXeHBI B BOJI0OEMaX, II04BE, pu3oIUIane u puszochepe pactenuil. CymecTBys B IpUpoe
B YCIOBHUAX TIOCTOSHHOW KOHKYPEHIIMH, MHKPOOPTaHH3MBbl BbIPAOATHIBAIOT MHOXECTBO
Croco6oB peanuzanum MEXaHH3MOB MEKMHKPOOHBIX B3aMO/ICHCTBUI c
MHUKPOCKOTIMYECKHUMHU TprOaMu, B TOM 4ucie U guronaroreHHsIMU. LllTammbl, oOnanatomme
AQHTAarOHUCTHYECKOH aKTHBHOCTBIO, MOTYT OBITh MCIIOJIb30BAHBI B KAYECTBE CPEACTB 3aIUTHI
pacTeHuil.

N3 BomHBIX HCTOYHUKOB BojpocOopa memepsl Lllymsran-Tam Obutn  BBIJETICHBI
nurMeHTnpoayupyroomue mrammbel 1B-ST-GO, IB-ST-RHF u IB-ST-GOLI, kotopsie ¢
MIOMOIIbI0O METO/Ia CHKBeHC-aHanu3a reHa 16S pPHK otrecensl k kimamy Janthinobacterium
lividum ¢ ypoBaem cxoactBa 99.7-99.8%. IlpounTaHHbIe MOCIEAOBATEIBHOCTH TI'eHa 16S
pPHK mrammoB noctynusl B ['enbanke (NCBI) mon nomepamu OQ143958, OQ874825 u
0OQ874821. HoBbie mTamMMbl CIOCOOHBI 00Pa30BBIBATH MMUTMEHT, OTHOCSIIUICS K CEMEHCTBY
BUOJIALICMHOB, KOTOPBIN 00J1a1aeT aHTHOAKTEpHAIbHON U aHTUTPUOHOM aKTHBHOCTSIMH.

[lenbto Hacrosimie pabOTHI SABJISETCS U3YyYEHHE BIUSHHUS HOBBIX IITAMMOB OakTepuii
poaa Janthinobacterium ma pasurue ¢puTonarorenusix rpudos Fusarium oxysporum UIB-F-
15 u Rhizoctonia solani UIB-F-38 u3 komtekuun mukpomuiieroB YUB YOUILL PAH. Onenka
OblTa MpoOBe/ieHa KaKk KOHTAKTHBIM (METOZIOM JIYHOK), TaK U O€CKOHTAKTHBIM CIIOCOOOM TIpH
COBMECTHOM KYJIBTUBUPOBAaHMH MHUKPOOPTaHU3MOB, YUYHUTHIBAIOIIMM BIUSHHUE JIETYYHX
MeTabonuToB OakTepuii. Kak n3BeCTHO M3 MUTEpaTypHBIX UCTOYHHKOB Ooniee 50% merydnx
METa0O0JIUTOB OAKTEPHIl STOTO POJa COAEPIKAT CEpy B CBOEM COCTaBE, aKTUBHOCTh KOTOPBIX
o0ycJOBJI€Ha MPOJYKTaMH BOCCTAHOBJIEHHMS MM OKHCIEHHS CEpbl,  HapylIaloUMMHU
MeTaboIM3M MHUKPOMHUIIETOB, BbI3bIBas UX rudenb. Cpeau HM3ydeHHBIX OakTepHil, ITaMMm
J. lividum IB-ST-GO noka3zan aHTUTpuOHYI0 aKTHBHOCTH MPH 000uX crocodax omeHku. [Tpu
OECKOHTAaKTHOM BBIPALIMBAHUU BBISIBICHO YTHETEHUE pa3BUTHs Muilenus rpudos (Ha 38%
s F. oxysporum, 55% muist R. solani) 3a cuetr o6pa3oBaHust JeTy4rX METabOIUTOB.

KuroueBble caoBa:  Janthinobacterium  lividum, neryune wmeraGomutel, TpHOBI,
MHTUOMPOBaHKE POCTa

EFFECT OF VOLATILE COMPOUNDS OF THE JANTHINOBACTERIUM
LIVIDUM IB-ST-GO STRAIN ON THE DEVELOPMENT
OF PHYTOPATHOGENIC FUNGI
Galimzianova N.F., Gilvanova E.A., Milman P.Yu., Kuzmina L.Yu.

Ufa Institute of Biology — Separate Structural Subdivision of the Federal State Budgetary Scientific
Institution Ufa Federal Research Centre of the RAS, 69, prospect Oktyabrya, 450054, Ufa, Russian
Federation

Key words: Janthinobacterium lividum, volatile metabolites, fungi, growth inhibition
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OINIPEJIEJIEHUE JIETAJIBHOM 10351 TEPBUIIAJIA BASTA
JJIS IN VITRO KYJIBTYP MAT'KOU HNIITEHUIBI

TaaumoBa AA. Hoparumosa 3.A., Paxmaryauna U.@., Kyayes b.P.

WuctutyT Onoxumun u reaetnkn Y OUIL PAH, Yda, Poccus
“E-mail: aiz.galimova@yandex.ru

['eneTnueckast TpaHCPOpPMALIUS 3JIAKOBBIX KYJIbTYp SBISETCS aKTUBHO Pa3BUBAIOIIMMCS
HamnpaBiieHueM OuoTexHOoJOTuU. [lomydeHus: TPaHCTEHHBIX PACTEHUN MOXHO pa3lesiuTh Ha
Tpu Jr1ama: nepeHoc uyxepoxgHoro JHK B reHoM pacrenus; nojydeHHE pacTEHUM-
pereHepanToB; OTOOP TPaHCTeHHbIX pacTeHuil. Kaxaplil u3 3TarnoB BakeH U TpeOyeT XOpOoIlIo
0TpabOTaHHBIX METOAMK HMX IMpoBeAeHus. s orOopa TpaHCTEHHBIX PACTEHUH HCHOIB3YIOT
CEJICKTHBHBIE TeHbI, crenuduueckue (pepMeHTaTUBHbIE aKTUBHOCTH, PEHNOPTEPHbIE T€HbI U
Jpyrue MoJIeKymspHble MeToabl. LIInpoKo HCIOMb3yeMbIM METOJIOM CEJIEKIIMU TPAaHCTEHHBIX
pacTeHUil MSTKOW MIIEHUIbl SIBISETCS OTOOP MOCPEACTBOM BKIIIOUEHHS B T'€HETUYECKUE
KOHCTPYKLIMHU JUIsI TpaHC(HOpPMAIMK CEJEKTUBHOTO TI'eHa, KOTOPBIM NpHUIAeT pPaCTCHUSM
YCTOHYMBOCTh K AaHTUOMOTHKAM WM TrepOuinuaaM. BeneHue cenekuuu TpaHCTEHHBIX
pacteHuil TpeOyeT 3HAHMK TOYHBIX KOHIEHTpAIMH M MPOAOIKUTEIBHOCTA BO3JICUCTBUS
CEJICKTHBHBIX areHTOB JUIS UCIOJB3YEMBIX KyIbTyp TKaHell. [loaTomy, 1enpio paboThl cTano
BBISIBIICHHE ONTHUMAJIbHON KOHIICHTPALUU U MPOJOJDKUTEIHHOCTH BO3JEHCTBHSA TepOUIHIa
BASTA nns orOopa TpaHCreHHBIX MOOErOB B KANTYCHOM KyJIbType MSTKOW MIIEHUIBL
MarepuanoM HCCIeTOBaHUS TIOCIYKIIA HE3PEbIe 3apOAbIIIN MATKOW MIIeHUIBI copTa Tas,
U3 KOTOPBIX MOJYYald KAJUTyCHYIO KYJIbTYypy M MapajulebHO C MHIYKIMEH KaJlycoreHesa
noa0upany ONTHMAJbHYI0 KOHIIGHTpauuio cenektuBHoro areHra BASTA mns orGopa
TpaHCTeHHBIX moOeroB. Hamu ncnonb3oBanuck koHeHTpauu BASTA — 5; 7.5; 10 mr/n, Ha
KOTOPBIX HE3peJble 3apOJBIIIN KYIbTUBUPOBAIACH 7 cyTok. Ilo mpenBapuTensHBIM
pesynbratam, neiicteue BASTA B xoHIEeHTpanusax 5 mr/m u 7.5 Mr/m He JaeT 3HaYUMBIX
pa3IuuMii TpU CENIEKTUBHOM OTOOpe — TpH JAHHBIX KOHIEHTpAalMsx HaOIromaeTcs
KajrycoobpazoBanne 'y 20% wu 20.4% HespenbIx 3apojpblimiell cooTBeTCTBeHHO. I[lpu
KOHIIEHTpanuu 10 Mr/m Tak >ke TPOUCXOAWIIO0 KalmycooOpasoBaHue y 16.7% He3penbix
3apoapiiieid. M3 mpenBapuTENbHBIX Pe3ylbTaToOB CIEAYeT, UYTO CeeKTUBHOTO areHTa BASTA
B KOHIeHTparusax 5; 7.5; 10 mr/m u BpeMeHU BO3ACHCTBUA — 7 CYTOK, HE JIOCTATOYHBI IS
npoBeaeHus YPPEKTUBHON CEIeKIIUU TPAHCTEHHBIX PACTEHUI Ha dTale KallycoreHesa.

KmroueBsble cioBa: CenexktuBHbiid areHT, BASTA, Msarkas mnineHuIa, KauryCoreHes.

DETERMINATION OF THE LETHAL DOSE OF BASTA HERBICIDE
FOR IN VITRO CULTURE OF BREAD WHEAT

Galimova A.A.", Ibragimova Z.A., Rakhmatullina I.F., Kuluev B.R.

Institute of Biochemistry and Genetics of UFRC RAS, Ufa, Russia
“E-mail: irishka199812@gmail.com

Key words: Selective agent, BASTA, bread wheat, callusogenesis.

101


mailto:aiz.galimova@yandex.ru
mailto:irishka199812@gmail.com

¥ oWaMONOros PACTERHA
) s e «Buonorusa pacteHuii B anoxy rnobanbHbIX U3mMeHeHui knumarta»  18-23 ceHT0psa 2023 ropa, r. Ydba
% YOhA 2023 P y p ()

PU3OCHEPHBIE BAKTEPUM APUJTHOM 30HBI
KAK NEPCIIEKTUBHBIE OBBEKTbBI 9KOJIOI'N3ALIUA ATPOLHEHO30B
laabnepuna AP, Conpynona O.b.

®DenepalibHOE TOCYIAPCTBEHHOE 00pa30BaTENFHOE YUPEKACHNE BRICIIIETO 00pa30BaHUs
«AcTpaxaHCKWH TOCYIapCTBEHHBIN TEXHUYECKAN YHUBEPCUTETY», AcTpaxaHb, Poccus;
E-mail: alina_r_s@rambler.ru

ApugHas 30Ha — TPUPOAHAS  30HA, XAPAKTEPU3YIOIIASCS  OCOOEHHOCTSIMH
KJIUMaTa,IPUBOSIIMMU K HEIOCTaTKy BIaru i >KU3HU opraHu3MoB. Jlyis pacreHuid,
OOUTAIOIIMX B apUAHBIX W TOJYapUAHBIX 30HAX, XapPaKTEpHBI CIOXKHBIE aJanTallMOHHBIC
CTpaTeruy, BKIIOYAIOIME B ceds Ouoxumuueckue, (PU3HOJOTHYECKHE U MOJIEKYJISPHbBIE
MEXaHU3MBI JIJIsl CMSTYCHUS PA3IMYHBIX OMOTHYECKMX M a0MOTHYECKHUX cTpeccoB. [Tommumo
MPUCTIOCOOUTENBHBIX (YHKIMI caMUX pacTeHU B apUIHBIX YCIOBHUSX CYIIECTBEHHO
BO3pacTaeT 3HAYMMOCTh pU30chepHO MUKPOOHUOTHI, MPOIIICIIICH YBOIOMUOHHBIA 0TOOp Ha
ONTUMAaTbHOE (DYHKIIMOHUPOBAHHE U B3aMMOJICICTBHE C MAaKPOOPTaHU3MOM.

Coo011ecTBO MUKPOOPTaHU3MOB PH30C(Eephl 00JIaaeT IUIACTHYHOCTBIO M CIIOCOOHO
aJanTUpPOBaThCcs K AOMOTHYECKHM CTpeccaM, IMOBBIIIAsg YCTOMYMBOCTH K HHUM DPACTEHUM.
PusocdepHbie MUKpOOpPraHU3MBI apUAHBIX dKOCHUCTEM SIBISIFOTCS MPUPOIHBIM PE3epByapoM
JUISL BBIJCJICHUS IITAMMOB C HIMPOKHUM IE€peUYHEM OHOTEXHOJOTMYECKHU LIEHHBIX CBOICTB:
COIOOMIHM3AIMs HEPaCTBOPUMBIX CoequHEHUH (ocdopa, aHTaroHW3M K (uTOmaToreHam,
dbukcanys MOJEKYISPHOTO a30Ta, YBEIMUYEHHUE IyJla OPraHMYecKOro Yriiepoja M CHHTE3
(UTOrOPMOHOB.

B nepuox 2019-2022 rr u3 puzocdepbl U pU30IIIAHBI KyIbTYPHBIX H JUKOPACTYIINX
pactenuii AcrtpaxaHckod oOnactu BbimeneHo Oonee 140  wm30mATOB  pU3OCQEPHBIX
MHKpPOOPTaHHU3MOB, U3 KOTOPBIX 50 H30JATOB, COXPAHSIOUIMX KH3HECIOCOOHOCTH INVItro,
oTo0Opany UIsl JaIbHEHIITNX UCCIIeIOBaHUH.

Jis  Kaxmoro wu30iATa  HM3Y4YeHbl KYJIbTYPalbHO-MOP(OIOTHYECKHE CBOWCTBA W
LIUTOJIOTUYECKHE OCOOEHHOCTH, CIIOCOOHOCTh K comrobunu3anuu (ocaTtoB U BBIPAOOTKE
UHI0MIT-3-YKCYCHOW ~ KHCJIOTHI,  (UTOTOKCHYECKHE  CBOWCTBA,  AHTAarOHHCTHUYECKas
aKTUBHOCTh 110 OTHOLICHUIO K MHIEIHAIbHBIM U OakTepualbHbIM  AMU(PUTHBIM
MHUKPOOPTaHU3MaM.

B Xxone npoBeeHHBIX MCCIEOBaHUN OTOOpaHBI M30JIATHI, 00JaAA0NMe KOMIUIEKCOM
MIOJIE3HBIX CBOMCTB, IMO3BOJISIONIMX PEKOMEHIOBATh UX K MCIIOJIb30BAaHHUIO B KAYECTBE OCHOBHI
arpoOMOTEXHOJIOTHH.

Hccneoosanue svinonneno npu noodoepoicke epanma Poccutickoco nayunozo gponoa Ne
23-26-00227 «l'enemuueckas nacnopmusayus puzocgepuvix MUKPOOP2AHUSMOE APUOHBIX
9KOCUCTEM C OUOMEXHOIO2UYECKU 3HAYUMBIMU CBOLICTNEAMUY.

KaroueBble cjioBa: CKPpHUHHHI', apUAHBIC 3KOCUCTCMBI, CUMOMOTHYECKHE MHKPOOPIraHU3MBbl,
paCTHTeHLHO-MHKpO6HOe BSaHMOHeﬁCTBHQ

RHIZOSPHERIC BACTERIA OF THE ARID ZONE AS PROMISING OBJECTS
FOR ECOLOGOZATION OF AGROCOENOSIS

GalperinaA.R.", SoprunovaO.B.

Federal State Education Institution os Higher Education «Astrakhan State Technical University»
Key words: screening, arid ecosystems, symbiotic microorganisms, plant-microbial interaction
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A®PUHHOE BbIJIEJIEHHE PEHEIITOPOB K AHAJIOI'Y THPOKCHUHA
N3 TKAHEHU BbICIIUX PACTEHUU

I'apunosa M.I/I.*, ®epnsie B.B. , lanko O.H.

Y dbumMcknii yHBepCUTET HAYKH U TexHoNoruH, Y da, Poccus
E-mail: margaritag@list.ru

B Hactosimee Bpemsi M3BECTHO 3HAUYMUTEIBHOE YHCIO COCIUHEHH pacTUTEIBHOTO
MPOUCXOXKACHUS, O0JIAAIOIINX AKTUBHOCTHIO TOPMOHOB KHBOTHBIX. Cpeau HUX OMHMCaHbI
KaK IOJHBIE CTPYKTYpHBIE aHAJIOT'M TOPMOHOB YEJIOBEKA M JKUBOTHBIX, TAaK U COCIUHECHHUS,
MPOSBISIONINE CBOIO AaKTUBHOCTb, IMOAOOHO (UTOSCTPOreHaM, 3a CYET CIOCOOHOCTH
B3aMMOJICHICTBOBaTh C pELENTOpaMHd K TOPMOHY JKMBOTHBIX 33 CYET YacCTHYHOTO
CTPYKTYpHOTO cOOTBeTCTBHs. K uMCIy Takux COEQUHEHHIl OTHOCSTCS COEIUHEHUS,
NPOSIBIIAIONINE aKTUBHOCTh TOPMOHOB IUTOBUIHOM kene3bl. Eciu, mogo6Ho TOMy, Kak 3TO
MPOUCXOIUT B JKUBOTHOW KJIETKE, ATH COCIWHEHHUS  BBINOJHSIOT POJb  PEryJIsTOPOB
MeTa0oaM3Ma, BCTAaeT BOMPOC O CYHIECTBOBAHMM pPEIENTOPOB K HUM M BO3HHKAET
HEOOXOUMOCTh MCCJIEIOBAaHUS MEXAaHU3MOB BHYTPHUKJIETOYHOrO curHanuHra. Llems manHoro
WCCIICIOBAaHMS. BBIICIUTD COCIMHEHNUS, KOTOPBIC, MPEANOIOKUTEIbHO, TPUHUMAIOT Y4acTHE
B PELICTIUN PACTUTENBHBIX aHATOTOB HOATUPOHUHOB.

Jns appuHHOTO BBIACTCHHS PELUENTOPOB K PACTUTEIHLHOMY aHAJIOTy THPOKCHUHA
WCIIONIb30BAIM JIM3aT, MOJYUYEHHBIM W3 CEMHIHEBHBIX MPOPOCTKOB (acoiu OOBIKHOBEHHOMN
( Phaseolus wvulgaris), BelpamieHHONW C TPUMEHEHHEM THIPOIOHUKU. MeTomom
UMMYHO(EPMEHTHOTO aHalIKu3a ONpeesieHbl KOHLEHTPAUU HOJITUPOHUHOB B MOJYYEHHBIX
npobax. Ha addunnyro xomonky oobemoM 8 mur HaHocwin 80 M JM3ara, XpoMaTtorpaduro
MPOBOAMIN MPH CKOPOCTH Toka pabouero Oydepa 2 MI B MUHYTY, HE CBS3aHHBIE
KoMIoHEeHTHI oTMbIBak (0,14 M caxapo3oii, 3a0ydepenHol kanuii-dpocdarapim 0ydepom 10
pH=7,2. Dmouuto coenuHeHuit, apPuHHBIX K THpOoKcuHY, npoBomwin 0,1 M ykcycHoit
kucioTol. B amoate ¢ obbemoM 10 mul mociie HEHTpalW3aIluu OMPEACIsIN COJEPKaHHE
Oenka M HYKJIEMHOBBIX KHCJIOT CIEKTpPOPOTOMETpHYECKH U cojepxkaHue ad@UHHBIX K
TUPOKCUHY coenuHeHuid. [Iponenypy adhduHHOTO BBIIENEHNS PEETITOPOB K PACTUTEIHHOMY
AQHAJIOTY TUPOKCHHA C TOCTEAYIONIMM OTNpeAeNieHneM KOHIICHTpAIlMH TPUUOATUPOHHUHA B
BbIIETICHHBIX (Qpakiusax noBTopsuit 15 pa3 (n=15). [lokazaHo, uto appuHHBIE K TUPOKCUHY
COCIMHEHUS, BBIJCNEHHbIE M3 JIM3aTOB CEMUJHEBHBIX MPOPOCTKOB (hacoiu, SIBISIFOTCS
HykjeonpoTenaamu, ¢ cootHomeHueM Ollgeonsg 1,60+0,035, uro coorBerctByer 12,1 %
HYKJIGMHOBOM KUCIIOTHL. Ha OCHOBaHMM CIIOKHOM HYKIEOMPOTEUAHON TPUPOIBI BHIICIEHHOTO
perenrtopa K pacTHTEIBHOMY aHAJOTy THPOKCHHA, CICIAHO MPEIIOI0KEHHE O TOM, 4YTO
BBIJIETICH CIIOKHBIM KOMITJIEKC, MPUHUMAIOIINI y4acTue B PErysSIuu TPAHCKPHUIIIIHH.

KuaioueBble cj0Ba: pacTUTENBHBIA aHAOT THUPOKCHUHA, BHYTPHUKIIETOUHBIN peLenTop,
adhuHHOE BBIIETICHHE, HYKJICOMPOTEH/I.

AFFINITY PREPARATION OF THYROXINE-SPECIFIC RECEPTORS
FROM BEAN SEEDLINGS

Garipova M.1., Fedyaev V.V., Dazko O.1I.
Ufa University of Science and Technology, Ufa, Russia
Key words: plant thyroxine analog, intracellular receptor, affinity isolation, ribonucleoproteins
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IHOUCK BUOMAPKEPOB 3®@®EKTUBHOI'O CHUMBUO3A HEPH30BUAJIbHBIX
IHAOPUTHBIX BAKTEPUU C BOBOBBIMHU PACTEHUAMMN

I'apunosa C.P.

Y dbumMcknii yHIBEpCUTET HAYKH U TeXHOJoruH, Y da, Poccus
E-mail: garipovasvetlana@gmail.com

B ormimmume ot kiyOeHBKOBBIX OakTepuid SHAO(MUTH 00pa3yloT CUMOHMO3 C pa3HBIMU
BUJAMU pacTeHui. TeM He MeHee MPAaKTHKa MOKa3bIBaeT HEOJUHAKOBYIO 3()()EKTUBHOCTD UX
IPUMEHEHUS JUIsl Ppa3HbIX CEJIbCKOXO3AWCTBEHHBIX KYJIbTYp H COPTOB pPaCTEHUM.
[Ipeanonaraercs, 4ro (hU3HOIOr0-OMOXMMUYECKME MEXaHHM3Mbl BUIOBOM crHenu(UYHOCTH
SHIOPUTHBIX OaKTepuil OOYCIOBICHBI OTIMYAIOMIMMUCS Y JABYAOIBHBIX M OJHOIOJBHBIX
pacTeHH ONTUMYMaMHU KOHLEHTpalui rOpMOHOB. KpoMe TOro pacteHus NposIBIISIOT pa3Hble
110 UHTEHCUBHOCTH (PUTOMMMYHHBIE PEAKLUHU 110 OTHOIICHUIO K OMpPEIeICHHBIM IITaMMaM B
3aBUCUMOCTH OT 0COOEHHOCTEH BHJIa U COPTA, KOTOPbIE MOT'YT OBbITh CBSI3aHBI C BOCIIPUATHEM
pacTeHHueM KaK HEONTHUMAJbHBIX KOHIIEHTPAIUi SK30r€HHOr0 (PUTOrOPMOHA, TaK M IPYTUX
CUTHAJIBHBIX MOJIEKYJI PaCTUTENIbHO-MUKPOOHON KOMMYHHUKaLUU. J[uHaMu4yeckoe paBHOBeCHE
MEXIy MPOAYKIMOHHONH W 3alIMTHOW CHCTEMaMH pacTeHusi ompenenser 3()(eKTHBHOCTH
CUMOMOTHYECKUX OTHOIIEHUH naptHepoB. Ilpu sToM npeumymiectBa OT OakTepHaTbHON
METa0OJMUECKOW aKTUBHOCTH JOJDKHBI COOTBETCTBOBATH MOTPEOHOCTSIM PACTCHUS U
IIOKPBIBaTh DHEPreTUYECKHE 3aTPaThl, CBSA3aHHBIE C pETYJLMEH HMHAYLMPOBAaHHBIX
OakTepusiMH (PU3MOJIOTHUECKUX MPOIIECCOB B PAaCTUTENLHOM opranusMme. Crieayer OTMETHTb,
YTO MOTPEOHOCTH F€HOTHIIA PACTEHUS B KOPPEKIMHM CBOUX JMMUTHUPYIOIIUX CBOWCTB 3a CUET
TaK Ha3bIBAEMOT0 «PAaCIIUPEHHOr0 TeHO(POHIa OAKTEPHIT» MOTYT Pa3IMYaThCs B 3aBUCUMOCTH
0T ycnoBuii cpenpl. CienoBaTrenabHO, HEOOXOIUM aHAIU3 PE3UCTEHTHOCTU U TOJEPAHTHOCTHU
COpTa K HEOJarompusTHHIM (akTOpaM Cpeasl, a TakKe KaK CHHEPreTUYecKOro, Tak M
AQHTArOHUCTUYECKOIO BIMSHUSA OaKTEpUil B CIOXKUBILUICS aJalTUBHBIM OTEHIMAT PACTEHUS.
st mporuo3a 3¢(HeKTUBHOCTH CUMOMOTHYECKUX B3aUMOOTHOIIEHUN SHIOUTHBIX OaKTEPHil
C pacTeHHeM Heo0X0AMMO pa3palboTaTh YJOOHYIO TECT-CUCTEMY, BKJIIOYAIOLIYIO BHIOOD
MOp(hOMETpUYECKUX TIOKa3aTeael pPOCTOBBIX MPOLECCOB U  (U3HOIOr0-OMOXUMHUYECKUX
UH/INKAaTOpOB (UTOUMYHHBIX peakuuil. K mepBbIM MOKHO OTHECTH IOKa3aTeld CKOPOCTH
pocta (SHeprusi NpOpacTaHHsi, BXOXKECTb, CPOKM HACTyIUIeHUs ¢eHodas), >IeMEHTHI
apXUTEKTYphl pacTeHHs (JAJMHA OCEBBIX OPIraHOB IPOPOCTKA, CTENEHb Pa3BETBICHHOCTU
KOpPHsI 4 100era, III0IIalb JIUCTHEB), JIEMEHTHI CTPYKTYPBI YPO3Kas, KO BTOPbIM — CO/Ie)KaHUE
MaJIOHOBOT'O JHUallbJETH/1a, aKTMBHOCTb OKCHJOpeAyKTa3z W Jp. B nokmazme oOcyxnarorcs
NIEpBbIE PE3YJIbTAThl MPUMEHEHHUS JAaHHOTO MOJX0/1a B OlIeHKE 3P (HEKTUBHOCTH SHAO(DUTHOTO
cumOuo3sa. MccnenoBanue BBINOIHEHO MpH (UHAHCOBOM moanepxke rpanta PHO 23-24-
00602.

KiroueBble c10Ba: pOCTOBBIE IIOKA3aTENH, APXUTEKTYpa IPOPOCTKA, CTPYKTypa ypoxas, MIIA,
aKTHBHOCTh OKCHAOPEIYKTa3

SEARCH FOR BIOMARKERS OF EFFECTIVE SYMBIOSIS
OF NON-RISOBIAL ENDOPHYTIC BACTERIAWITH LEGUMINOUS PLANTS
Garipova S.R.
Ufa University of Science and Technology, Ufa, Russia

Keywords: growth parameters, seedling architecture, yield structure, MDA, oxidoreductase
activity
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BUO3HEPI'ETUKA IbIXAHUA U MEXAHU3MbI PETY JIAALIMA
JABIXATEJIBHBIX ITYTEU B PACTEHUAX

I'apmam E.B.

WucTutyT Ononornn Komu HaygHOTO TIeHTpa Y paibCcKOro oTaeNeHus: Poccuiickoii akageMun HayK
OI'BYH OUIL] «KoMu HayuHBIN HEHTP Y PalbCKOro oTAeeHHs PoccuiiCKON akageMun HayK,
CrikThIBKap, Poccus

E-mail: garmash@ib.komisc.ru

Jpixanmne — yHUBepCcaIbHBIN Mpolecc U (GyHIaMeHTalbHAasi OCHOBA JKU3HEIEATEIbHOCTH
KIIETKUA. DBOMIONUS (PYHKIIMOHAIBHBIX MEXaHW3MOB JHEPru3aluyd OUOIIOTUYECKOW >KU3HU
[UIa OT THUCTEPE3Uca OPraHMYECKUX CTPYKTYp 10 CHCTEM AaKTUBHOM 3HEPrU3alUU KUBBIX
OPraHM3MOB W  pPa3BUTHS €€ BbICHIEH (GOpMBI — CHCTEMBI  OKHCIUTEIBHOTO
dochopunupoBanus. B apixanuu BocctaHoBuTenbHble dKBuBaneHTsl (HAJIH u ®AJIH,)
OKHUCIISIFOTCSI ¢ oOpazoBanueM dHepruu B ¢dopme ATD B 31MEKTPOH-TPAHCIIOPTHOHN MU
mutoxouapuit (MOTL). B pactutensnoit MOTL] Hapsiy ¢ OCHOBHBIM ILIMTOXPOMHBIM
sHeproreHepupyronmm  nyrem (LI1) dyHkmuoHHpYIOT HEPOCHOPUIUPYIOIMIHE IYyTH
TpaHcmopTa 3MeKTpoHOB. Cpeau HUX albTepHATUBHBIN myTh (AIl) yepe3 TepMHHAIBHYIO
anbTepHaTHBHYIO OKcuaa3dy (AOX) oka3biBaeT HauWOOJIbIIECE BIUSHHUE HA DHEPreTUUYCCKHIMA
Oananc kietkd. Boeneuenue AIl B 00X04 BYX MYHKTOB «COTPSIKEHHSI SHEPTUU» CHIKAET
sHepreTrueckyro dddexTuBHOCTE nbixanus (DD]/]), HO obOecrmeunBaeT mOIICPKAHUE
OKHUCJIUTEIHbHO-BOCCTaHOBUTENBbHOTO Oananca B MOTL u npegorBpamaer odpazoBanne ADK.
Bwmecte ¢ Tem, pacueTrbl Ha OCHOBE JaHHBIX MHOTOJICTHHX HCCJICAOBAHHWI IMOKa3ajiu, 4TO
TOJIKO MPHU MPOJOJKUTEIFHOM W/WIHM CHJILHOM BIMsIHUH cTpecca BoBieueHue All (40% u
Oosee OT 00IIETro JBIXaHMS) OAHOBPEMEHHO NMPH CHIDKEHWH Bkiana LI moxeT mpuBecTtd K
ymenbinenuto I3/1. U3yuenue pynkuuit AOX, B TOM YUCIIE C TOMOIIBIO METOJJOB 0OOpaTHOMN
TE€HETUKH, BBIIBUIO BaXKHYIO pojib All B 3ammTe OT OKMCIUTEIBLHOTO CTPECCa, ONTUMU3AIUN
npoTekaHus  (OTOCHHTE3a, PA3BUTUM  alONTO3a, PErylslud  CTPECC-CUTHAIUHTA,
noJyiepskaHuu mpoiieccoB pocta. [Ipu orcyrcrBun AOX B rerHome (B yactHocTH, AtAOX1a)
pacTeHus MPOSBISAIOT KOMIEHCATOPHBIA A(D(EeKT, BEpOATHBIMU TPUTTEPAMH KOTOPOTO IO
MyTH MUTOXOHJPHUAILHON PETPOTPAHON PETYISIIIMU SBJISIFOTCS MOBbIIeHHE ypoBHA H20;, u
CHI)KEHME CHHTe3a ackopOaTa A WHAYKIMH CHCTEM 3allUThl OT OKHCIUTEIBHOTO CTpecca.
W3ydyeHrne MeXaHU3MOB peryisiuuu sxcnpeccun AOX nepcrneKTUBHO Ui pa3pabOTKH FeHHO-
WH)XCHEPHBIX CTPATETUil yIpaBICHUS MPOTYKTUBHOCTHIO U OMOIHEPTEeTUKON PACTEHHIA.

Pabota BeinosnHeHa npu noanepxkke PHD (Ne 22-24-01082).

KiaroueBble cjioBa: IpIXaHHe, OKUCIHTENIbHOE (ochoprmnpoBanue, HehOoChHOPHIUPYIOIINE

MYTH, albTepHATUBHAS OKCH[a3a, dHepreTudeckas 3Q(HEeKTUBHOCTD ABIXaHUS, PETYIISIHS IKCIIPECCUU
AOX.

BIOENERGETICS OF RESPIRATION AND MECHANISMS OF REGULATION
OF RESPIRATORY PATHWAYS IN PLANTS
Garmash E.V.

Institute of Biology of Komi Science Centre of the Ural Branch of the Russian Academy of Sciences,
Syktyvkar 167982, Russia. E-mail: garmash@ib.komisc.ru

Key words: respiration, oxidative phosphorylation, non-phosphorylating pathways, alternative
oxidase, respiration energy efficiency, regulation of AOX expression.
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OYHKIIMOHUPOBAHUE SHEPI'OAUCCHUIINPYIOIIINUX CUCTEM
MUTOXOH/JIPHUIA 1 XJIOPOILTACTOB B PACTEHUSIX ARABIDOPSIS
THALIANA ITPH TOBBIIIEHHOMW OCBEIIEHHOCTH

I'apmam E.B., lleasxkun M.A., MaasimeB P.B., Cununa E.B., /IpimoBa O.B.

HuctutyT 6nonorun Komu Hayunoro neHTpa Ypaibckoro otnenenust Poccuiickoll akagemMnn Hayk
OI'BYH OUIL «Komu HayuHBIH HEHTp Y panbCcKoro oTaeneHus Poccuiickoil akajeMuu Hayk»,
CoIkTBIBKAp, Poccus

E-mail: garmash@ib.komisc.ru

Oueproguccunupytomue  cucrembl  (DC)  doTocUHTE3UpYyIOIMIeH  KISTKH  —
BrojakcaHTuHOBBIM muka (BKII) B xmopormactax u anbTepHAaTUBHBIA NyTh AbixaHus (All)

MUTOXOHJIPDHSIX - Y4YacTBYIOT B 3alluTe OT U30bITKAa CBETOBOM »Heprum. B pabote
WCCJICIOBAHO BIIMsAHKME YPOBHS monaBineHus oskcnpeccunn AOXIa u NPQl — reHos,
KOJUPYIOIINX QIbTEPHATUBHYIO OKCHJa3y All (AOX) u (bepmeHT
BKI[ - Buomakcantunumesnokcunasy (BJID), cooTBeTCTBEHHO, Ha  HU3MEHEHHUE

MeTabOJIMYeCKUX MyTel axanTauumu 4-X-HelenbHbIX pactenuit Arabidopsis thaliana mpu
MOBBIIICHHON ocBereHHOCTH (400 MKMOJIB OAP/M? ¢). AutucencoBsie o A0X1a pacteHus
(AS-12) mocie 8 4 BO3ACHCTBUS CBETOBOTO (hakTOpa IEMOHCTPUPOBAIM Oo0Jiee HU3ZKHE
ypoBHU HedoToxumuueckoro tymenus (N) u gesnokcuparnuu BuonakcantuHa (DEPS) B
cpaBHenuu ¢ uHuei nukoro tuma (Col-0). Cyas no konuuectBy TpanckpuntoB NPQL, Oenka
B/JD u ¢ynxnumonuposanuto BKII, camkenne DEPS 6b110 cBs3aHO ¢ HU3KON aKTHBHOCTBHIO
B/ID. IIpu stom muaust AS-12 nposBisiza KOMIEHCAaTOPHBIN 3((HEKT CO CTOPOHBI AKTUBAIHU
AO®K-neiTpanusyrommx — cucteM. Jluaus Npgl, kak ©  chuemoBaio  OXKHUAAThH,
xapakTepu3oBaiack cambiM HuU3kuM ypoBHeM DEPS u gN (=0.3) u pearmupoBana Ha ctpecc
ycuiieHueM JbixaHus 3a cueT BoBieueHuss All. AxtuBamus All koppenupoBana ¢
YBEJIMYCHUEM TPaHCKpUNTOB Tpex reHoB AOX — 40Xla,c,d, a TakKe reHOB APYrHX IyTed
Hedochopunupyromero apixanus. B nmuauun AS-12 oOHapykeHa BBICOKas aKTUBHOCTH ABYX
dopm cynepokcuucmytassl (Mn-COJl u Fe-CO/l), a B muauu npgl — npesanmposana Fe-
COJ. Mocne 8 u neiicTBUs cTpecca coAep KaHue CyNepoKCHIpaauKana B TMHUK NPQLl Gbi10 B
JIBa ¥ MITh pa3 Biiie, yeM B tuHuH COI-0 1 AS-12 COOTBETCTBEHHO, YTO CBUIETEIIHCTBOBAJIO
0 0osee CTpEMHUTEIbHOM Pa3BUTHM OKHCIUTEIBHOIO CTpecca B PacTEHUSX C MOAABICHHEM
BJID. [TlonmydenHsle pe3ynbTaThl CBHUIETEILCTBYIOT O BakHo pomu AOX B
(dorocunTe3Upyromel kieTke U B3aumoperysaauu 3/C XI0pomiacToB U MUTOXOHAPUNA 7S
3alUThl OT POTOOKHUCIEHUS.
Pabota nonnepxkana rpanrom PH® Ne 22-24-01082.

KiioueBble ¢j10Ba: SHEPro-IUCCUMUAPYIONINE CHUCTEMBI, XJIOPOIUIACTHI, MHUTOXOHIPHH,
BHOJIAKCAHTUHOBBINA LIUKII, aIbTEPHATUBHASI OKCHUJIA3a, TOBBILLIEHHAS OCBEIICHHOCTh

FUNCTIONING OF ENERGY-DISSIPPATING SYSTEMS IN MITOCHONDRIA
AND CHLOROPLASTS IN ARABIDOPSIS THALIANA PLANTS
UNDER HIGH LIGHT

Garmash E.V.", Shelyakin M.A., Malyshev R.V., Silina E.V., Dymova O.V.

Institute of Biology of Komi Science Centre of the Ural Branch of the Russian Academy of Sciences,
Syktyvkar 167982, Russia
“E-mail: garmash@ib.komisc.ru

Key words: energy-dissipating systems, chloroplasts, mitochondria, violaxanthine cycle,
alternative oxidase, light stress
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IOPPEKTBI XPOHUYECKOI'O PAAUAIIMOHHOT'O BO3€[EﬁCTBHﬂ
HA 1monyJjasanu COCHbI ObBIKHOBEHHOU

I'epacbkun C.A., burapumsuiau C.B., Bacuiabes /1. B.

BHUWU pannonoruu u arposkonoruu, OOHUHCK, Poccns
E-mail: stgeraskin@gmail.com

KommnekcHsie uccnenoBanus 3h(HeKToB XpOHUYECKOTO PaJAHAIMOHHOTO BO3JCHCTBUS B
€CTECTBEHHOM cpele OOMTaHUs pacTeHUM MpPEeANpUHUMAIOTCA KpailHE perKko B CHILY
CIIOKHOCTM IIOCTAaHOBKM TaKOrO poJa 3KCHEPUMEHTOB M MHTEPHPETALUU MOJIYyYEHHbBIX
pe3ynbTaToB. TeM He MeHee, UMEHHO TaKMe MCCIENOBAaHUSA CO3JAl0T PEAIBHYIO OCHOBY IUIS
MPOTHO3a  OTAAJICHHBIX  TOCJIEICTBUNA  XpOHHYECKOro oOiydeHus. B coobmeHun
IPEJCTaBIEHbl OCHOBHBIE PE3yJIbTaThl MHOTOJIETHUX HAOJIOJCHUH 3a MONYJSLMSIMU COCHBI
OOBIKHOBEHHON B Pa3HBIX PAJMOIKOJIOIMUECKUX CUTyalMsIX U KIMMaThyecKuX 30Hax (30-km
30HbI YepHoObUIbCKOH W Dykycumckoir ADC, y4aCTKM C TIOBBIIIEHHBIM YpPOBHEM
€CTECTBEHHOM paauoakTuBHOCTH B PecnyOnuke Komu). PasBuBaromuecs B yCIIOBUSX
XPOHMYECKOIO OOJy4YeHHs MOMYJISALUU XapaKTEpU3YIOTCS IOBBIIIEHHBIMU YPOBHSIMHU
MyTareHe3a M IIOJHOT€HOMHOI'O METUJIMPOBAaHUS, W3MEHEHUSIMM HKCIPECCUU T'EHOB,
TEHETHUYECKOM CTPYKTYpbl MOMYJSIUMM M BPEMEHHOW JUHAMHMKUA LUTOIE€HETHUYECKUX
HapylIeHUd. B yclOBHSAX 3KOJOrMYECKOro CTpecca B HOMYNALMSIX PACTEHUN MPOUCXOIUT
0TOOp Ha MOBBIINIEHUWE YCTOMYMBOCTH K JeiicTByromemMy ¢akrtopy. Ho ckopocts u cama
BO3MO>KHOCTb OCYILECTBJIEHHS 3TOTO MPOILECCa MOXKET CYLIECTBEHHO Pa3IMyYaThCs B Pa3HBIX
PaZO’KOJIOTHYECKUX YCIIOBUAX. AHAIN3 TPAHCKPUIITOMA MTOKA3aJl, YTO BBICOKHE MOIIHOCTH
JI03bI XPOHHYECKOTO OOJydeHHs BeAyT K OTOOpY Ha 3(PEKTUBHOCTH CHCTEM pelapanui, a
HU3KHE — K MOJIJIEP)KaHUI0 OKCUJATUBHOIO OajlaHCa, HKCIPECCUU IIANEPOHOB U TMCTOHOB, a
TaK)Ke KOHTpouIto Tpancno3uuu MI'D. W3 npencraBieHHbIX B JOKJIA/1€ JAHHBIX CIETYET, 4YTO
XPOHUYECKOE paJMALlMOHHOE BO3JEHCTBUE MOXKHO pPaccMaTpuBaThb KakK JKOJOTMYECKUI
(dakTop CHOCOOHBIM  J1eCTaOMIM3UPOBATh BPEMEHHYIO JIUHAMHUKY  IONYJISIUOHHBIX
nokaszaresjei, MEHSTh T'€HETHYECKYI0 CTPYKTypy MNONYISIIMA W  MOAU(PHUUIHMPOBATH HX
TOPMOHAJIBHBIN cTaryc. IIpudyeM B amanTWBHBIX pEaKUMsIX pPACTEHHH Ha XPOHUYECKOE
pazralliOHHOE BO3JECHCTBHE BAXKHYIO POJIb UTPAIOT AIUT€HETHUYECKHE MEXaHU3MBL.

Mamepuanvt 6vicmynienus n0020mosieHvl npu noodoepicke epanma PHD Ne 2]-16-
00004.

KawueBbie ciaoBa: CocHa OOBIKHOBEHHAs, XpPOHHYECKOe OOJyueHHe, METHIMPOBaHHE,
AKCIIPECCHS T€HOB, (PUTOTOPMOHBI, SITMT€HETHKA

EFFECTS OF CHRONIC RADIATION EXPOSURE
ON SCOTT PINE POPULATIONS

Geras’kin S.A., Bitarishvili S.V., Vasiliyev D.V.

Russian Institute of Radiology and Agroecology, Obninsk, Russia

Key words: Scots pine, chronic exposure, methylation, gene exspression, phytohormones,
epigenetics
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HAKOILVIEHUE BEJIKOB TEIIVIOBOI'O IIOKA B XBOE
INPEJCTABUTEJIA POJA PINUS B IOCTIIMPOT'EHHBIA ITIEPNUO/I

Ierre U.I.Y, ITaxapbkoBa H.B.}, KoporaeBa H.E. 2, boposckmnii I'.b.%, Kocos U.B.>

' Cubupcknii heepanbHbii yanBepcutet, Kpacuospck, Poccus

2 Cubupckuit nHCTUTYT (prsuonorun u bmoxumuu pacteanii CO PAH, Upkytck, Poccust
3 Muctutyt neca um B.H.Cykauesa CO PAH, Kpacnosipck, Poccus;

“E-mail: getteirina@yandex.ru

B Hacrosimiee Bpemsi oTMe4aeTcsi MOBBIIICHHBIH MHTEPEC K M3YYCHUIO COBPEMEHHBIX
aJaNnTalMOHHBIX BO3MOXKHOCTEH PpACTCHHA B YCJIOBHSX MPOTHO3UPYEMOTO HM3MEHEHHS
kauMara. K OCHOBHBIM HEOJArompusTHBIM TIOCIEACTBUSM KIMMaWYeCKHX H3MCHCHUH B
JecHBIX 3KocucTeMax CHOUpH OTHOCST BPEMEHHOE TOBBIIICHHE TEMIIepaTypbl B 3MMHE-
BECCHHUH MEPUO/I, YTO BBI3bIBACT PaHEe BO30OHOBJICHNUE (DOTOCHHTETHUECKOW aKTHHOBHOCTH,
YAJUHEHUE 3aCYIUIMBBIX MEPUOJIOB U NEe(UIMT MOYBCHHON BIIATW, a TaK K€ YBEIMUCHUE
MPOJIOJDKUTEIBHOCTH  TT0XKapOOMAaCTHOIO CE30Ha W WHTCHCHUBHOCTH TOPEHUS, YaCTOTHI
MO’KapOB M COKPAIICHUS MEKIOKapHOTO HMHTEpBaa. BBICOKOTEMIIEpaTypHOE BO3ICHCTBHS
NpU MOXKApPE JUTUTCS OTHOCUTEILHO HEIOJT0, HO 3allyCKaeT W3MEHCHHs B (DU3HOJIOTUU U
OMOXVMHH JICPEBBEB, YTO MOXKET OBITH OTMEUEHO M B IOCIICAYIOIIUH BOCCTAHOBUTEIIBHBIN
HIEPHO/I.

B wuccnemoBanmm B KauecTBE OWOXMMHYECKOTO MapKepa COCTOSHHUS pPaCcTECHUI
npeaTrcaBuTeneii poaa Pinus 6bu10 onpenenero coaep:kanue 6enkoB termmooro moka (BTIID)
B XBO€, C(OOPMHUPOBAHHOHN B TIOCTIIMPOTCHHBIX YCIOBHUAX, TO €CTh C JPEBOCTOEB, MEPEIKUBIITUX
HU30BOM IMOXKap, a TaK )K€ UCIBITABIINX CMOJIEIUPOBAHHBIA KOHBEKTUBHBIN IMOTOK 33JaHHOM
temneparypbl. OOpasiel xBou Pinus sylvestris u Pinus sibirica Obutn oToOpanbsl Ha
tepputopun KpacHosipckoii ieococtenu u 3amagHoro CasiHa, COOTBETCBEHHO.

B oTBeT Ha OTHEBOE BO3JCHCTBHE B KPAaTKOCPOYHOM IIEPUOJEC B XBOE IPOUCXOUT
3akoHOMepHOoe HakormieHne BTII. Tak e ObUIO ONpEeAeNeHO COACPIKaHUE CTPECCOBBIX
0elTkoB B XBOE, C(HOPMHUPOBAHHOKN B IMOCTIHPOTCHHBIX YCIOBUAX. OTMEUEHO, YTO Y JCPEBHEB,
MEPEeKUBIINX HU30BOM MOXKap, MPOUCXOIAT u3MeHeHus B HakoruieHun BTIHI B oTBer Ha
MOBTOPHOE TEIJIOBOE BO3JICHCTBHUE, a TAKKE WX MOTCHIMAIbHBIC CIIOCOOHOCTH K 3aIIUTE OT
cTpecca MOTYT OBITh MOBBIIICHBI MO CPABHEHUIO C KOHTPOJBHBIMH JEpEBbIMU. BrisiBIeHa
BO3MOXXHOCTh HCIIOJIb30BAaHUS HW3y4aeMOro TlapaMeTpa KaK WHIUKaTopa HAIWYUS |
MPOJOHKUTETFHOCTH COXPAHEHUS aKKIMMAIMOHHBIX 3¢ (EKTOB B MEPUOJ BOCCTAHOBICHHS
MOCJIE HU30BBIX ITOXKAPOB.

HccnenoBanue BBIIOIHEHO 3a cueT rpaHTa Poccuiickoro HayuHoro ¢gonma Ne 23-24-
00251, https://rscf.ru/project/23-24-00251/

KioueBble cJI0Ba: CTPECCOBbIC OSITKH, TOXKAPbI, TOCTIHPOreHHbIH repuo, Pinus

ACCUMULATION OF HEAT SHOCK PROTEINS IN THE NEEDLES OF THE
PINUS GENUS IN THE POST-FIRE PERIOD

Gette 1.G.}, Pakharkova N.V.!, Korotaeva N.E.2, Borovskii G.B.?, Kosov I.V.°

! Siberian Federal University, Krasnoyarsk, Russian Federation

2 Siberian Institute of Plant Physiology and Biochemistry, Irkutsk Science Center, Siberian Branch,
Russian Academy of Sciences, Irkutsk, Russian Federation

3 Sukachev Institute of Forest, Krasnoyarsk Science Center, Siberian Branch, Russian Academy of
Sciences, Krasnoyarsk, Russian Federation

Key words: stress proteins, fires, post-fire period, Pinus
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BUOJOI'MYECKHE CBOI71CTB£& ®UTONMATOIEHHOM BAKTEPUHU
BACILLUS PUMILUS, BBIZIEJIEHHOU U3 I'YCEHUII OXPUJICKOI'O MUHEPA
I'imuuckasn E.B.*, Tapacosa A.B.

CapaToBCcKHii HAITMOHAIBHBIN HCCIIEIOBATEIHCKII TOCY1apCTBeHHBIN YHIUBepcuTeT nmeHu H. T
Yepusmmenckoro, CapatoB, Poccus
E-mail: elenavg-2007 @yandex.ru, nastyusha.tarasova.01@gmail.com

KamrranoBas munupyromas moib (Cameraria ohridella Deschka et Dimi¢, 1986)
SIBJISIETCSI OCHOBHBIM HACEKOMbBIM-BpeauTeIeM KOHCKuX KarnraHoB (Aesculus hippocastanum
L., 1753). [Tomumo ymepba, HAHOCUMOTO T'YCEHUIIAMH JIUCThSIM JEPEBHEB, OXPUACKUNA MUHEP
CIIY’)KUT TaKXKe IMEPEHOCUYUKOM (DUTONATOTCHOB, SIBIISIOUIMXCS BO3OYIUTEISIMH Pa3IMYHBIX
3a00JIeBaHUN KOHCKOT'O KallITaHa.

PaboTa mpoBoauiace Ha 6aze kadenpsl Mukpoourosorun u ¢puzuosoruu pacreanii CI'Y
umenu H. I'. Yepubimesckoro B 2022 rogy. ITpoOsl ryceHun, MUH U 340POBbIX JIUCTHEB ObLIH
coOpanbl B ckBepax T. CapaToBa. 3a meproj MCCIeI0BaHUs ObLJIO M3YYEHO TPU MOKOJICHUS
rycennn. M3 mpoO® 310pOBBIX JHCTHEB M TyceHHI] | MOKOJEHMS KallTaHOBOH MOJH ObLT
BoIeseH 1 Bua (uronaToreHnsix 0akrepuii — Bacillus pumilus.

Hns  ompenenenus  (HakTOpOB  MATOTEHHOCTH  MPOBOAMIIOCH — MCCIIEIOBaHHE
(epMEHTaTUBHOW aKTUBHOCTH OakTepui. JIMMONUTHYECKYI0 aKTHBHOCTh OTPEACIISUIN ITyTeM
noceBa OakTepuil Ha MUTATENbHBIE CPEIbl, COJIEPIKAIIME Pa3IMYHbIE PACTHTEIbHBIC Macia:
OJIUBKOBOE, IOJICOJIHEYHOE, PBDKUKOBOE, TOPYUYHOE, JIbHSIHOE. [IeKTOIMTHYECKYIO
AKTUBHOCTH HMCCJIEIOBAIIN, ONPEACIss CIIOCOOHOCTh OaKTepHii MallepupoBaTh PacTUTEILHBIC
TKaHU Pa3IMYHBIX KYJIbTYp, TaKMX KaK MOPKOBb, CBEKJa, KapTOQelb, KalmycTa U pemcC.
L{emTroI0IM THYECKYI0 aKTUBHOCTD U3y4alld Ha cpefie XeTunHcoHa-Kielrona.

13 wuccneayeMbix pacTuTelbHbIX Macen Oakrepuu Bacillus pumilus Opuin criocoOHBI
WCIIOJIB30BaTh TOJICOTHEYHOE M PBDKUKOBOE. Marnepupyromuii 3hdexT wucciemyemoit
¢uTonaroreHHol OakTepuu HAOMIONANM Ha KOPHEIUIONAX MOPKOBH W CBEKJBI, KITYOHSX
kaprodes. LlemmononuTunyeckoil ak THBHOCTBIO OaKTepHH HE 00JIaTaH.

[MpoBenenHoe wWccieqOBaHue MOKasano, 4yro Oakrtepuu Bacillus pumilus oGiamarot
NEKTOJIMTHYECKON M JIMIOJMTUYECKONW aKTHBHOCTBIO, YTO CBHJETEIBCTBYET O IPOSBICHUU
UMK (GUTOMATOreHHBIX CBOMCTB. baktepun Bacillus pumilus 6bun oOHapykeHBI Kak B
T'YCEHMIIaX OXPUICKOrO0 MUHEpA, TaK W B JIUCTHhSIX KOHCKOrO KamTaHa. Ha ocHOBaHWM 3THX
JIAHHBIX MOXKHO CJIeaTh BBIBOJ, YTO KAIITAHOBAas MHUHHPYIOIIAs MOJb MOJXET SIBJISTHCS
pe3epByapoM (HUTOMATOTCHHBIX BUIOB, YTO B CBOIO OYEpEb MOXET MPUBOJMUTH K Pa3BUTHUIO
0aKTepro30B J1EPEBLEB.

KmioueBbie caoBa: Cameraria ohridella, Aesculus hippocastanum, ¢wuronaToreHusie
6akrepun, Bacillus pumilus.

BIOLOGICAL PROPERTIES OF PHYTOPATHOGENIC BACTERIA BACILLUS
PUMILUS, ISOLATED FROM THE CATERPILLARS OF THE OHRID MINER

Glinskaya E.V., Tarasova A.V.

Saratov National Research State University named after N. G. Chernyshevsky, Saratov, Russia

Key words: Cameraria ohridella, Aesculus hippocastanum, phytopathogenic bacteriums,
Bacillus pumilus.
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KPYT'OBOPOT ABCII30BOM KMCJIOThI
HOBBI IYTh METABOJIM3MA ABK Y PU30OC®EPHBIX BAKTEPUI

Iorosies ¥0.B.'", 103uxuu O.C.%, anomnukos A.C.5, Konnosa T.A.l, Xamo X.2,
Epmekkainen T.C.Z, I'oronesa H.E.l‘z, Kamnuesn A.A.4, Beanmos A.A.°

! Kazanckwuii nHCTUTYT Onoxumun u 6noduzuku, OCIT ®UIL KasHILl PAH, Kazans, Poccus;

? Kasauckui (ITpuBomkckuit) @eaepanvHblii yauBepcutet, Kazanb, Poccus;

3 BeepoceuiicKuii HayqHO-MCCIeI0BATEbCKHH HHCTUTYT CeTbCKOXO03MHCTBEHHON MHKPOGHONOTHH,
Cankt-IletepOypr, Poccus;

* MHCTHTYT GHOXMMHEE U (PH3HOIOTHHE PACTEHHI ¥ MHKpoopranm3MoB PAH

“E-mail: gogolev.yuri@gmail.com

AbGcmm3oBast kucinora (ABK) wm3BectHa Kak cTpeccoBwlii (uToropmMoH. OnHaKO,
oOHapyXeHHe 3TOro COeIMHEHHUs y OaxkTepuid, BoJOpocieHd, rpuOoB, MOPCKUX Ty0OK H
MJICKOMUTAIONINX, pacimpmwio chepsl wuccienoBaHuii merabommsma u  ¢Gyakinuii ABK.
bonpmuHCcTBO coobmiennit mo xumuu ABK mocsmeno ee cuHTEe3ly. UTOo Kacaercs
KaTaboIu3Ma, U3BECTHO, YTO PACTEHHUS, TOMUMO 00pa30BaHMs KOHBIOTATOB, OrPAaHUYMBAIOTCS
Mou(puKael HUKIOreKCeHOBOM yacTu Mosekyisl. [Ipu stom, ABK nocrosiHHO BHOCUTCS B
MIOYBY Y€pe3 KOPHEBYK HKCCYAALMIO, C OTMEPIIMMHU TKAHSIMHU, a TaKKe B pe3yibTaTe
OPOAYKIMH OakTepuii, TpuOoB U Bojmopocieid. HecMoTpst Ha 3HAUUTENBHYIO OHOJIOTHYECKYIO
AKTUBHOCTH 3Kk30TeHHOW ABK, pacreHuss He 00JagaloT CIOCOOHOCTBIO KOHTPOJIHPOBATH
KOHIEHTPAIUIO 3TOT0 (PUTOrOpMOHA B MOYBE MJIM UHBIM 00pPa30M CHIKATh €r0 aKTUBHOCTD B
OKpYyXaromiel cpene. BeposTHO, B X0Jie SBONIONMK PACTCHUS JCICTHPOBAIN 3Ty (DYHKIUIO
ACCOLIMMPOBAHHBIM MHKpoopranusmMam. B cepun paboT HaMu MoOKa3aHO, 4TO pu3ochepHbIe
6aktepuu, oTHOCsAIKecs K pogam Rhodococcus u Novosphingobium criocoOHbI K yTHIH3AIMN
ABK ¢ oOpa3oBanuem aeruapoBOoMHU(OINOIIA U Jajlee HOBOTO COEAUHEHHUS, ONPEIEICHHOTIO
KakK 1-ruapoxcu-2,6,6-TpumeTuin-4-00kco-2-1uKIoreKceH-1-ykcycHas (POIOKOKKOBas)
kucinoTa. Takum 00pa3oM, HAMH OTMCAaH HOBBIN KaTaOOJIMYECKUN MyTh, KOTOPBIH OTINYAeTCs
OT u3BeCTHbIX npeBpaieHuii ABK y pactenuii.

Brinenennbie 6akTepun crmocoOHbI CHUXATh KOHIEHTpalnio ABK B KOpHSIX M TUCTBIX
pacTeHHWi ¥ YBEJIWYUBATH BCXOXKECTb CEMSH TMpU WHOKYISHuu. [lonydeHHBIE HaHHBIE
yKa3piBaloT Ha To, uTo ABK-yrunusupyroomue OakTepuy BBINOJHAIOT  (YHKIHIO
MOJAJIepkKaHUsl TOPMOHAJIBHOTO TOMEOCTa3a IOYBBI, HOPMAJIM3ys PETYJIALHI0 pOCcTa H
npoueccsl agantauuu pacteHuid. Ilockonbky mnpoaykuus ABK sBasercs ¢akrtopom
BUPYJCHTHOCTH MHOTUX (putonatoreHoB, ABK-nerpaaupyromune 6akTepiui MOTYT TIPOSBISAThH
OMOKOHTPOJIMPYIOIINE CBOMCTBA, UTO JI€JaeT UX MEPCIEKTUBHBIM O0BEKTOM JIJIsi IPUMEHEH IS
B celbCcKOoM Xxo3diictBe. Taxke oOcyxknaercss poiab MHKpoOHOW aerpaganuun ABK B
MEXBUJIOBBIX B3aUMOJEHCTBHUSIX B PA3JIMYHBIX HKOJOTMYECKUMX HUINAX, TaKUX KakK
MUIIEBAPUTENBHBIA TPAKT PACTUTEIHHOSITHBIX )KUBOTHBIX U YEJIOBEKA.

KaroueBsblie cioBa: aOciu3oBas KHCIIOTa, MUKPOOHBIN myTh nerpaganmnu ABK, 1-ruppoxcu-
2,6,6-TpumMeTHII-4-0KCO-2-TIMKIOTeKCEeH-1-yKCyCHas KUCIIOTa, pru3ochepHble OakTepun

CYCLE OF ABSCISIC ACID
A NEW PATHWAY OF ABA METABOLISM IN RHISOSPHERE BACTERIA

Gogolev Y.V.1?, Yuzikhin 0.S.3, Shaposhnikov A.1.2, Konnova T.A.}, Hamo H.2,
Ermekkaliev T.S.2, Gogoleva N.E.?, Kamnev A.A.*, Belimov A.A.2

' Kazan Institute of Biochemistry and Biophysics, Federal Research Center "Kazan Scientific Center
of the Russian Academy of Sciences ", Kazan, Russian Federation;

?Kazan (Volga Region) Federal University, Kazan, Russian Federation;

3 All-Russia Research Institute for Agricultural Microbiology, Saint-Petersburg, Russian Federation;

* Institute of Biochemistry and Physiology of Plants and Microorganisms, Federal Research Center
Saratov Scientific Center of the Russian Academy of Sciences, Saratov, Russian Federation

Key words: abscisic acid, microbial ABA-degradation pathway, 1-hydroxy-2,6,6-trimethyl-4-
oxo0-2-cyclohexene-1-acetic acid, rhizosphere bacteria
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CIIEHUP®UKA HAKOIIVIEHUA ®JTABOHOUI0OB B KAJIJTYCHbBIX KYJIBTYPAX
LYCHNIS CHALCEDONICA, MTOJYYEHHBIX U3 OKCIIJIAHTOB PA3HBIX
OPI'AHOB

TosoBankas U.®.", Menseaena [0.B., Kaagbipb6aes M.K.

HanumonaneHblil uccnegoBaTenbckuil ToMCKUI rocyAapCTBEHHBIN YHUBEPCUTET, ToMCK, Poccus
E-mail: golovatskaya.irina@mail.ru

PacTeHuss xapakTepu3yroTcsi CIIOCOOHOCTbIO CHHTE3UPOBATh BTOPUYHBIE META0OIMTHI,
CpeaH KOTOPBIX BBIACISIOT MHOTOYHUCIEHHYIO rpymmy (iaaBonounoB (Pdi). @i BHIIOIHSIOT
3alIUTHYIO (QYHKLIHMIO OT MaTroreHoB, Y®-U3llydyeHHs U CBeTa BBICOKOW HHTEHCHUBHOCTH,
OCYILECTBIISIIOT OMOJIOTHYECKYI0 KOMMYHHKALNIO B pu3ocdepe, perymanuio Tpancnopra YK
U ero Mera0ojgu3Ma, NOBbIIIEHUE YPPEKTUBHOCTH HM3BJICUEHMS MUTATEIbHBIX BEILECTB BO
BpEMs CTapEHHsI paCTEHUS, XapaKTEPU3YIOTCS aHTHOKCUAHTHOW (DyHKIIUEH.

Llenbto uccnenoBaHus BUIOCh U3y4EHUE POCTa M COCTaBAa MHIMBUAYAJIbHBIX BELIECTB
(1aBOHOMIHON NPUPOJbI KAJUIYCHBIX KYJbTYp, MOTYYEHHBIX Ha OCHOBE 3KCIUIAHTOB Pa3HbIX
opranoB L. chalcedonica. W3yuenst 4 snuauu 30-THEBHOW KaUIyCHOH KYJIBTYpHI,
OKCIUIAHTAMU KOTOPOH CIYKMJIM TUIOKOTHIIN (5-THEBHBIE NMPOPOCTKH), KOpEHb, cTeOENb U
cemsonu (14-nueBHbie npopocTku). [IpoBenen ouoxumuueckuit ananus (B2XKX) obpasios
KaJULyCHBIX KYJIbTYp Ha cojepxkanue pyruna (P), xBepueruna (KB) u auruapoksepreruHa
(takcudomauna) (JIKB).

B pesymprare moka3zaHO, 4TO B CTEOJIEBOW M KOPHEBOH JIMHHUSAX KYJIBTYpBl 7-0TO
naccaxa COJEp)Kaloch OJUHAKOBOE KOJUYECTBO P, Toraa kak B CEMsIOJIBHOM JIMHMU €ro
KOJIMYecTBO ObLIO B 2 pa3a MmeHblle. KopHeBas nuHusa conepxkaina KB, ypoBeHb KOTOpOro
obl1 B 1,5 pa3a meHble o cpaBHeHuto ¢ ypoBHeMm P. Conepxkanue JIKB Obuto B 13 pas
00JIbI1IE TAKOBOT'O B CEMSII0JIBHOM JTMHUM U B 4 pa3a Oosnblue, yeM P B crebieBoM kautyce. B
JPYrux KyJbTypax OOHapyXeHbl TOJIbKO cienoBble konndyectBa KB. Hanbonbmmii pocroBoit
MHJEKC U 0OBOJHEHHOCTh KJIETOK OTMEUYEHBI Yy TMIIOKOTUIBHOMN JIMHUHU, UMEIOIIEH ClIeZIOBbIE
KosinyecTBa n3ydeHHbIXx @i, Hambonpmmii mpupocT cyxoil Macchl CeMsI0JIBHOM KyIbTYpPbI
MPOUCXOMIT HAa (POHE MEHBIIETO COACpPKaHUSI U3yUeHHBIX rpymm i1

Takum o0Opa3om, MOKa3aHO, 4TO MOJOAas KawiycHas Kyiabrypa L. chalcedonica
CIIOCOOHA CMHTE3MPOBATh OMOJIOTMYECKH aKTHBHBIE BEILIECTBA, CO/AEpKAIlMecs KaK B rooere,
TaKk M B KOpPHE HWHTAaKTHBIX pacTeHuid. Ha ypoBenp ®dn BaMsAET BO3pacT NPOPOCTKOB, C
KOTOPBIX B3AThl AKCIUIAHTHI. YCTaHOBJIEHa opraHHas crenu¢uka B HakomiaeHun P, KB u
JKB.

Pabora Bemonnena npu nogaepxke Iporpammel pazsutus TI'Y (Ilpuoputet 2030).

KmoueBbie cioBa: Lychnis chalcedonica, xamrycnas kyiabtypa, BDYKX-xpomatorpadus,
PYTUH, KBEPUCTUH, JTUTUAPOKBEPLCTHH

SPECIFICS OF FLAVONOID ACCUMULATION IN CALLUS CULTURES
OF LYCHNIS CHALCEDONICA DERIVED FROM EXPLANTS
OF DIFFERENT ORGANS
Golovatskaya I.F.*, Medvedeva Y.V., Kadyrbaev M.K.
National Research Tomsk State University, Tomsk, Russia

Key words: Lychnis chalcedonica, callus culture, HPLC-chromatography, rutin, quercetin,
dihydroquercetin
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UJIEHTU®UKALMS U XAPAKTEPUCTUKA KOBAJIEHTHBIX
MEOTAIHBIX AJUITYKTOB, OBPA3YIOIINXCS TPY B3AUMOJAENCTBUA
MOJEJbHBIX CHHTETUYECKHUX JEKATIENTUIOB
C BTOPUYHBIMU METABOJIMTAMM PACTEHUIA

Toaymko H.M.", Buiosa T.E.'?, Epodeena H.0.!, Anxa:xke K.%, Co6oeBa A.B.?,
®po.os A.A.°

! Cankr-IletepOyprekuii rocynapcTBeHHbIH yHuBepeuTet, Cankt-IlerepOypr, Poccus;

? JTaGopaTopus aHATUTHYECKOi GHOXHMHM M GHOTEXHONIOTHH, VIHCTUTYT (pM3HONOrHH PACTCHUM 1M.
K.A. Tumupsizea PAH, Mocksa, Poccus.

“E-mail: st078415@student.spbu.ru

B u3yueHun ClOXXHBIX B3aUMOICHCTBUI OSJIIKOB M BTOPUUYHBIX METaOOJIUTOB PACTCHUN
KIIFOUYEeBBIM (DaKTOPOM SBJISICTCS aHAW3 0Opa30BaHMS IMOTEHIUAIBHBIX MPOIYKTOB. DTOT
MOJXOJ[ TMO3BOJISIET 0OJee TOYHO OINPEACTUTh BIUSHUE aMUHOKHUCIOTHBIX OCTAaTKOB Ha
dbopMupoBaHUE aJAYKTOB C KOHKPETHbIMH MeTabonuTamu. [IpuMenenue mporpammbl MS-
DIAL cymiecTBeHHO 00OraTWiIO HAIlM JaHHbIE, OOecredynBas KaK KAaueCTBEHHYIO, TaK H
KOJIMYECTBEHHYIO MH(POPMAIIMI0O 0 KMHETUKE 00pa30BaHUs OENKOBBIX a/JTyKTOB BTOPUYHBIX
METabOJIMTOB KYJIBTYPHBIX PACTCHUN B MOJICTBHBIX PEAKIUIX C CHHTETUICCKUMH TTETITHIAMH.

B HacrosiieM uccrienoBaHuu ObUTH OOHAPY>KEHBI 1 aHHOTUPOBAHBI OEIKOBBIC a1YKTHI,
BO3HUKAIOIIKME B PE3YJIbTATE B3aUMOJCHUCTBUS CUHTETUYECKUX JICKAIICITUIOB C Pa3JIMYHBIMHU
WHAUBUAYAIbHBIMH OYUIICHHBIMU BTOPUYHBIMU META0OIUTAMH PACTEHUN. DTH Pe3yibTaThl
COIIACYIOTCA C MPEIbIAYIIMMHU HCCIEAOBAHUSIMHU, MOJYEPKUBAOIIMMUA BO3MOKHOCTh
dbopMupoBaHUs OENKOBBIX aJIyKTOB U3 JaHHBIX MeTab0iauTOB. OCO00 BaXKHO OTMETUTH, YTO
JAHHBIA  TMOAXOJ IO3BOJSET TOYHO HACHTU(MUIIMPOBATH MOJICKYJSPHBIE CBS3HM U
B3aMMOJICHCTBUS MEXIy nentugamMu u Merabonutamu. [loctpoenne rpadukoB KUHETHKH
BBISIBWJIO JUHAMUKY 00pa30BaHUs aJJIyKTOB B 3aBUCUMOCTH OT BPEMEHHU U TEMIIEPATYpPhl, YTO
OTKPBIBAET HOBBIE BO3MOXKHOCTH U1 OyTyIIUX UCCIIEeIOBAaHUI.

Takum o0pa3om, OBUIM OINpEETCHBl KIIOYEBbIC 3HAYCHHS BPEMEHHU, CBSI3aHHBIE C
HauOoNbIIe WHTEHCUBHOCTBIO JeTekTopa. JampHeimuit MS/MS aHanu3 mo3BOIUT
MOATBEPIUTh U COCTABUTHh CIMCOK NENTUAHBIX aJIyKTOB, YIJYOJisAs Halle MOHUMAaHHE
CJIOKHBIX MEXaHU3MOB B3aUMOJICHCTBUS OEIKOB U BTOPUYHBIX META0OIUTOB B PACTCHHUSIX.

Pabora BeIMTOJIHEHA TP TIOJIEpKKe rpaHTa Poccuiickoro Hayunoro ¢onma Ne 23-14-
00383

KiroueBble ci10Ba: BTOpUYHbIE METa0OIUTHI, a/UTYKThI, KuHeTHKa, MS-DIAL

IDENTIFICATION AND CHARACTERIZATION OF COVALENT PEPTIDE
ADDUCTS FORMED BY THE INTERACTION OF MODEL SYNTHETIC
DECAPEPTIDES WITH PLANT SECONDARY METABOLITES

Golushko N.I.}, Bilova T.E.}, Erofeeva N.O.}, Alhaje K.%, Frolov A.A.2

! St. Petersburg State University, St. Petersburg, Russia;
? Laboratory of Analytical Biochemistry and Biotechnology, K.A. Timiryazev Institute of Plant
Physiology, Russian Academy of Sciences, Moscow, Russia.

Key words: secondary metabolites, adducts, kinetics, MS-DIAL
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T'OPMOHAJIBHAS PET'YJISAIIUAA IUIOJJOHOIMIEHUS PACTEHUM
I'onuaposa J.A.

®denepalbHBIA UCCIIEA0BATENbCKUN LEHTp "Becepoccuiicknii HHCTUTYT T€HETHYECKUX PECYPCOB
pacrenuii um. H.W. Basunosa", Cantkt-IletepOypr
E-mail: e.goncharova@vir.nw.ru

Pe3ynbpTaThl H3yueHUs! 3KOI0r0-pU3NOIOIrMUECKUX MEXAHU3MOB a/IaliTallui Pa3InYHbIX
CEeIbCKOXO3SMCTBEHHBIX KYJbTYP IIOKAa3ajld, YTO KOMIIOHEHTBI ypO)Kas B Pa3HOM CTEICHU
U3MEHSIOTCS. B OJHUX U TeX e HeOIaronpuaTHbIX YCIoBUSAX. OJHAKO CIylyyeT OTMETUTH,
YTO paszIUyYHBIe SKCTpeMalbHble (DaKTOphl (3acyxa, >kapa, AeQUIUT NTHUTaHUS U T.1.)
OKa3bIBalOT HA CTPYKTYpPy YpOKas OJHOTHUIIHOE II0 CBOEMY XapakTepy BO3JIEHCTBUE.
OTMeueHHbIE 3aKOHOMEPHOCTH M3MEHEHMSI CTPYKTYpPBI ypoKas U SKCTPEMAIbHBIX YCIOBUI
cpebl TeHeTUYeCKH OOYCIIOBIEHBI U MMEIOT OOJNBIIYI0 LEeJIeCCOOPa3HOCTh C TOYKU 3PEHUs
COXpaHEHMsI BHJA KaK ABOJIOIHOHHUPYOWIEH Ouonorunueckoi ynuHuibl. [Ipun obpazoBanun
IUIOJIOB MEXAY HMMH M BEreTaTUBHBIMU OpraHaMH YCTAaHABJIMBAIOTCSA CIEHUU(pUYECKUE
JIOHOPHO-aKLENTOPHBIE B3aUMOJEHCTBHSI, KOTOPBIE ONPEACIAIOT TPAHCIOPT ACCUMUIIATOB U
rOPMOHAJIBHBIX  (akTopoB. Takue B3auMoAeHCTBUS (OCOOEHHO CTENEHb AaTTPAKIHMU
TEHEKPATUBHBIX OPTraHOB) OIPEAEISIOT HE TOJIBKO NMPOJYKTUBHOCTH PAacTEHHUIl B Ipolecce
BEreTallud, HO U CTPECC-yCTOMYMBOCTb pacTeHUi. I[IpuMeHeHue paguou3OTONHBIX U
O0MO(MU3NIECKUX METOOB MTO3BOJIWIIO BIEPBHIC YCTAAHOBUTbH, YTO B CHCTEME IUIOIOHOCSIIETO
pacTeHus] TPAHCHOPT BEIIECTB OCYLIECTBISETCS B HAIIPABBIEHUHM KOPEHb (cTeOelnb)-IucT-
wioa. bapeepHyo (HO (YHKIMOHATHHOT 3HAYMMYIO) POJb IEpe] IJIOAOM Ha 3TOM IyTH
BBINOJIHAIOT HauOosiee ONM3KO pacloyIOKEHHbIE K HEMY «IuTaromue» JucTbsa. KiroueByro
poJib B PETYJSLMH JOHOPOHO-AaKLIENTOPHBIX OTHOLIEHHWH HWIPAlOT T'OPMOHBI, KOTOpPBIE
IPEICTaBISIOT COO0M CHEelMaIM3UPOBaHHbBIE PETYIATOPHBbIE MOJEKYJbl. B skcTpeManbHbIX
YCIIOBHSX TOPMOHAIIBHBIN OalaHC B IUIOAAX B NMEPUOJ UX MHTCHCUBHOTO POCTA CIBUTACTCS B
CTOPOHY YCUJIEHHUs aTTparupyrollei crnocooHoCTH mao40B. HeroctaTok acCUMUIISTOB U BOJbI
IIPU CTpecce MPUBOAUT, KaK MPABUIIO, K )KECTKOW KOHKYPEHLIMM MEXKY ILUIOAAMHU.

KuaroueBble cjioBa: ypoxail, TOHOPHO-aKIIENTOPHBIE OTHPIIIEHHUS, TOPMOHEI, CTPECC

HORMONAL REGULATION OF PLANT BEARING
Goncharova E.A.

Federal Research Center "N.I. Vavilov All-Russian Institute of Plant Genetic Resources”,
St. Petersburg

Key words: harvest, donor-acceptor relationships, hormones, stress
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HAKOIIVIEHUE ®EHUJIITPOITAHOHU /OB B ITPOPOCTKAX JIbHA ITPHU
PA3JIMYHOM YPOBHE MUHEPAJIBHOI'O IIUTAHUSA

I'onuapyk E.A.l*, Ka3zanuesa B.B.l, Karaunckas B.M.l, Taiipex0sipoB T.X.%
Hasapenko JL.B%

! HuctutyT pusnonorun pactennit um. K.A. TumupsizeBa Poccuiickoii akageMun Hayk, T. MockBa,
Poccus

2 MocKOBCKHii TOpPOJCKOM Nearornueckuil yHupepcureT, r. Mocksa, Poccust

“E-mail: goncharuk.ewgenia@yandex.ru

Opnoit u3 MIEPCIIEKTUBHBIX arpoKyJbTYyp ABJISIETCS JIeH IIOCEBHOU
(Linum usitatissimum L.), ycIenHo UCroib3yeMblii B MUIIEBOM ¥ TEKCTUILHOM HHIYCTPUH, a
TaKXKe KaK JICKapCTBEHHBIN U HYTPHUIIEBTUYECKUN KOMIIOHEHT (PYHKUIMOHATBHOTO NUTaHus. B
HOCJIEIHEM CIIy4ae 3TO 00YCJIOBIEHO HAKOIUIEHMEM OMOJIOIMYECKH aKTUBHBIX BEILECTB, B TOM
quciIe coeMHeHn GenonpHoro merabonmsma — penmnnponanonnoB (PI1). Pexxum nutanus
pacTeHuii, 0COOEHHO Ha HayaJbHBIX 3Talax OHTOIEHE3a, BIMIET Ha MPOLECCHl EPBUYHOIO
MeTaboM3Ma, a TaKKe Ha BTOPUYHBIA MeTabonmdeckuid npoduias. BrepBeie i u3ydeHus
9TOr0 BONPOCA MCIONb30BAIA INPOPOCTKM JbHA copTra «JIeHok». WX BbelpamuBaiu B
IPUCYTCTBUM WM OTCYTCTBUM MaKpO- U MHKPOHYTPHUEHTOB (cpera XorjaHjaa-ApHOHA WU
Boga — IIMII, JIMII, cooTBEeTCTBEHHO). AHAIM3UPOBATH  MOPPOMETPUUCCKHUE
XapaKTEepUCTUKU MPOPOCTKOB U HakoruieHne PII Ha HavanbHbIX 3Tanax pocta (7-14 cyrkm).
[Tpu JAMII mpupoct ux Omomaccel Obul B 1,5-2 pasa HUXKe, a CyMMapHOE HaKOIUICHUE
¢enonpHbIXx coeauHeHudt u @Il B 1,5 pasza Beime TakoBoro y mnpopoctkoB npu I[IMII.
CnenoarenbHo, JIMII MoxxHO paccmaTpuBaTh B KauecTBe (pakToOpa aKTHBALMU HAKOIUICHUS
@II - HyTpUIIEBTUKOB ()YHKIIMOHAILHOTO TTUTAHUSL.

Pa6ora BeImonmHeHa B pamkax roc. 3amanuss MMHOBPHAYKUW POCCHUU
(121050500047-5).

KroueBnble cjioBa: JICH, IPOPOCTKH, q)eHI/IJ'IHpOHaHOI/I,I[LI, HYTPULIECBTHUYCCKNEC KOMITOHCHTBI

THE ACCUMULATION OF PHENYLPROPANOIDS IN SPROUTS OF FLAX
WITH DIFFERENT MINERAL NUTRITION LEVELS

Goncharuk E.A.}, Kazantseva V.V.}, Katanskaya V.M.%, Tyrekbyarov T.H.2,
Nazarenko L.V. %

! Timiryazev Institute of Plant Physiology of the Russian Academy of Sciences, Moscow, Russia
2 Moscow City Pedagogical University, Moscow, Russia

Key words: flax, sprouts, phenylpropanoids, nutraceutical components
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BJIMAHUE 'EPBUIIUAO0B CITPYT OKCTPA U ®OPBAP/I HA PA3SBUTHUE
CUMBUOTHUYECKHUX KJTYBEHBKOB I'OPOXA (PISUM SATIVUM L.)

I'opumxos AL, Kycakun ILI'., Hpiranosa A.B., llpiranos B.E.

Bcepoccuiickuii Hay9HO-HCCIEIOBATENBCKAN HHCTUTYT CETbCKOX03IHCTBEHHONH MUKPOOHOIOTHH, T.
Cankr-IletepOypr, Poccus
E-mail: a.gorshkov@arriam.ru

B arporexnuke ropoxa HmIMpPOKO MPUMEHSIOTCS KOMMEPUYECKUN TrepOMINA CIIOMIHOTO
nerictBust CripyT DKCTpa M IOCIEBCXOA0BBIA CHCTEMHBIN repouiua @opsapa. M3BecTHo, uTO
repOuIUABl MOTYT OKa3blBaTh HETATUBHOE BIMSHHE Ha 000OBO-pH300MANBHBIA CHMOMO3.
Ilenpto maHHOW pabOTHI OBUIO M3YYHTH BiusHUE repounuaoB Crnpyr Dkctpa u DopBapa Ha
pasBuTHe KIyOeHBKOB ropoxa copra Frisson. OOpaboTka pacTeHWil NpPOWU3BOAWIACH B
KOHIEHTPALUsAX: PEKOMEHJIOBAaHHOW  MNPOU3BOAMUTENEM, JBYXKpaTHOW (mns  oOoux
repOuuaoB) u aecarukpatHoit (st @opeapaa). OnpeickuBanne PopBapaOM MPOBOIUIOCH
Ha 10-ii u 20-ii nHM mocne uHOKymAuuH, a CrpyroM OKcTpa 3a J€Hb, BO BpeMs U Ha
CIICAYIONMNA [IeHb TOCJe WHOKYIAnuu. Pactenusi ropoxa, oOpaboranHeie dopBapaom, B
otnuyne oT 00padoTanHbIX CripyToM DKCTpa, He MPOSBIISIN BUAUMBIX IPU3HAKOB YTHETCHUS
pocra. Ha ymbTpacTpyKTypHOM ypOBHE TIpu 00pabOTKe O00OMMH TepOuIuaaMu B
PEKOMEH/IOBAaHHBIX KOHIICHTPAIUSAX OOHApPY>KEHBbI CIEAYIOLIME aHOMaJIMH: HaKOIUICHUE
MOJIMTHIPOKCHOYTHPATOB B  OakTEepouaax, H3MEHCHHS IEePUOAKTCPOHIHON MEMOpaHHI,
UCKPUBJICHHE KIETOUYHOM CTEHKHM M KOHJEHcalus XpomaruHa. llpu MOBBILIEHHBIX
KOHIIGHTpAIUAX TEepOUIUIOB AHOMAJIMK OBUIM BBIPAKEHBI CHIIbHEE. TpaHCKpUIITOMHBIN
aHaJINU3 TOATBEPIWI, YTO U3MEHEHHUS B KIETOUYHBIX CTEHKaX y pacTeHHi, 0O0paboTaHHBIX
Cnpyrom OKcTpa, CBA3aHbl CO CHI)KEHHEM CHHTE3a IOJIMCAXapUJIOB M YCHJIEHUEM HUX
karabonmuzma. TakuM oOpa3zom, mokazaHo, uyto repOunuasl Crnpyr Dxctpa u Dopsapn
HETaTUBHO BIIMSIIOT HA Pa3BUTHE CHMOMOTHYCCKHUX KITYOCHHKOB TOpOXa.

Pa6ora momgnep:xana MunoOpuayku Poccun (cornmamenne Ne 075-15-2022-320 ot «20»
anpens 2022 r. rpant HIIMY «ArpoTtexHosioruu Oyyiero»).

KawueBbie cioBa: CUMOMOTHYECKHH KIyOeHEK, IepOMIUAbI, YIBTPACTPYKTYpPa, KIETOYHAS
CTEHKa, 0aKTEPOU, TPAHCKPUIITOMHBIN aHATIN3

INFLUENCE OF HERBICIDES SPRUT EXTRA AND FORWARD
ON THE DEVELOPMENT OF SYMBIOTIC PEA NODULES (PISUM SATIVUM L.)

Gorshkov A.P., Kusakin P.G., Tsyganova A.V., Tsyganov V.E.2
All-Russian Research Institute of Agricultural Microbiology, St. Petersburg, Russia

Key words: symbiotic nodule, herbicides, ultrastructure, cell wall, bacteroid, transcriptomic
analysis
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PACTUTEJBHBIE JIEKTUHBI: PASHOOBPA3UE, OCOBEHHOCTH, ®YHKIINHN
I'opmikoBa T.A.12

! Kasamckuit uHCTUTYT Onoxumun u ouodusuku OUIL] KasHI] PAH, Kazans, Poccus
? Muctutyt dusuonorun GULL Komu HII VpO PAH, Crixtsikap, Poccus
“E-mail: gorshkova@Kkibb.knc.ru

15-20 ner Hazag uccielOBaHMUSA POJM JIEGKTUHOB B PAacCTUTEIbHOM OpPraHU3Me UMEIU
BO3MOXXHOCTh ~HCCIICZIOBAaTh €IMHUYHBIE, B OCHOBHOM BOJOPAaCTBOPHUMBIC, JIEKTHUHBI,
UCMONb3ysl B KAuyeCTBE OCHOBHBIX HMHCTPYMEHTOB PEAKLUIO arrIIOTHHALMK U (B PEAKHX
Cllydasix) UMMYHOXMMHYECKHE MOJIXOMABI, M COMpsras COAep)KaHUE OTAEIbHBIX JEKTHHOB C
BO3CHCTBUEM DPA3IUYHBIX (AKTOPOB. OMUKCHBIE TEXHOJIOTUU BBIIBUIIM Y PACTEHUH COTHHU
OENIKOB C JIEKTUHOBBIMU JIOMEHAMM, OTHOCALIMECS K JecsiTkaM ceMelcTB. Oka3alloch, 4TO
Ooiee MONOBUHBI OEJIKOB C JICKTUHOBBIMU JIOMEHAaMH COJEp’KaT TpaHCMEMOpaHHbIE U
KWHA3HBIE JIOMEHBI, TPUYEM JIEKTHMHOBBIC JOMEHBI paclojararoTcs 3a IMpeaeraaMu
IUIa3MajJeMMbl M MMEIOT JOCTYH K IVIMKaHaM KJIETOYHOW CTEHKH, a KHMHA3HbIH JIOMEH
JOKaJM30BaH B HHTOIIIa3Me. VIMEHHO Takue JIEKTHHOBBIE PELENTOP-IIOJI00HBIE KHHA3bI
0COOEHHO XapakTepHbl JJsi PpAcTeHUll, YTO CBA3aHO, BEPOSATHO, C HCKIFOYUTEIbHBIM
pa3HooOpa3ueM W MHOTO(YHKIIMOHAIBHOCTBIO TOJHM- U OJIMTOCaXapuoB, KOTOPHIE MOTYT
IPUCYTCTBOBATh B amormiacte. B 3Toil o0nacTtu skcrnepuMeHTalbHas (DaKTOIOTUS TOJIBKO
HAaUMHACT HAKAIUIMBATBhCA, TIOCKOJIBKY HCCIIEOBAHUS CTAJKUBAIOTCS C CEPhe3HBIMU
METOAMYECKHUMHU CIIOXKHOCTAMU. [ XapakTepUCTUKM B3aUMOJIEHCTBHSI JIEKTUHOBBIX OCJIKOB
C TOJIMMEPAaMU KJIETOYHOW CTEHKHM CKOHCTPYMPOBAH TIIMKOAppeH, coaepxamuii okosno 200
HOJIMCAaXapu0B, MOJNYYEHHBIX U3 Pa3IUuHbIX pacTeHuil. CoBpeMeHHbIE Ipe/CTaBICHUS O
paboTe JNEeKTHHOBBIX PEHENTOP-NMOJOOHBIX KHHA3 KOHCTaTHPYIOT, YTO (OPMHPOBAHUE H
nepefaya CHUrHajla CBfA3aHbl HE NPOCTO C pPabOTOW MHIMBHAyaJdbHOro Oelika, a ¢
(YHKIMOHUPOBAHUEM CJIOKHOW CETH MapTHEPOB, B KOTOPYID MOTYT BXOAHWTH TOMO- U
reTepOIOTUYHbBIE JIEKTHHOBBIE KUHA3bI, pa3HOOOpa3HbIE TIIMKAHbI, OCJIKU KJIETOYHBIE CTECHKH,
KaX/Ibli U3 KOTOPBIX KOJUPYETCSs, KaK MpPaBUJIO, OOJBIIMM MYJIbTHUICHHBIM CEMEHCTBOM C
ApKO BbIpaXXeHHOW nuddepeHanbHoil  3KcIpeccuell  OTAEIbHBIX  IpPe/ICTaBUTEINIEH.
B3aumoneiicTBus B 3TOH CeTH 3aBUCAT OT MPUCYTCTBUS MOHOB METAJJIOB M BelMW4YMHBI pH.
Best aTa MHOrOBapuaHTHOCTb, BEPOSITHO, U CO3JIAET Ty CIIOKHYIO CHUCTEMY CBA3€H, KOTOpas
XapakTepHa Uil (QyHKIIMOHUpOBaHMA kHuBOro. PabGora BbimoiHeHa mpu nopnepxkke PHO
(rpanT Ne 20-64-47036), a Taxke ['oczamanms Ne AAAA-A18-118022790083-9.

KiioueBble ciioBa: JICKTHUH, peHeHTOp-HOHO6HaH KrHa3a, KJICTOYHasA CTCHKA, FHHKOBppCﬁ,
CHUTHaJIbHaA CCTh

PLANT LECTINS: DIVERSITY, PECULIARITIES, FUNCTIONS

Gorshkova T.A.1?

! Kazan Institute of Biochemistry and Biophysics FRC KazSC RAS, Kazan, Russia
2 Institute of Physiology Komi SC UB RAS, Syktyvkar, Russia

Key words: lectin domain, receptor-like kinase, cell wall, glycoarray, signaling network
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MUTOXOHJIPUUA PACTEHUIA ITPU OKUCJIUTEJIBHOM CTPECCE

I'paGeabHbIX O.I/I.l'z*, SIKOBEeHKO K.B.z, CKpbIOBIKHHA C.P.Z, ITonxsixoBa E.A.l,
KopcykoBa A.B.l, Crenanon A.B.l, denoroBa O.A.l, 3a0aHoBa H.C.l’z,
JIo0ymkuna I/I.B.l‘z, ITo0e:xnmMoBa T.l'[.l, boposckuit I‘.B.l, Boiinukos B.K.

! denepanbHOE rOCY1aPCTBEHHOE GIOKETHOE yupex/aeHue Haykin CHOHPCKHUiT HHCTHTYT (PH3HONOTHH
u ouoxumuu pacteruii Cubupckoro oraeneHus Poccuiickoii akagemun Hayk, UpkyTtck, Poccus

2 PenepanpHOe rocyIapCTBeHHOE OI0KeTHOE 00pa3oBaTelbHOE YUPEXKICHUE BHICIIETO 00pa30oBaHUA
«pKyTCKUil rocy1apCTBEHHBIN YHUBEpcUTET», UpKyTCk, Poccus

“E-mail: grolga@sifibr.irk.ru

Jl1si BBDKMBAEMOCTH PACTUTENBHBIX KJIETOK MPU THUIO- M THIIEPTEPMUU BAXKHYIO POJIb
UTpaeT MX CIIOCOOHOCTh OTPAHWYMBATH PA3BUTHE OKHUCIUTEIBHOTO cTpecca (oOpa3oBaHue
A®K) u coxpaHATh (DYHKIIMOHAIBHYIO aKTHBHOCTh MHTOXOHJAPUN. DHEPropacceHBaIOIINE
CHCTEMBl MUTOXOHJpUH (anmpTepHaTuBHas okcuypaza — AQO, pOTEHOH-HEYYBCTBUTEIIBHBIC
HAJI(®)-H-neruaporenassr — NDex u NDIn u pasobmiaromne Oelku, [MOI00HBIE
TepMOTeHHHY KUBOTHBIX, — UCP) yuactBytoT B perymsiuun odpasoBanus ADK u peanmzanmn
3alUTHOM MporpamMmbl MpU cTpecce. B To ke Bpems, KpPaTKOBPEMEHHOE YBEIHUCHUE
conepxanus ADK, Bximrodas nepokcua Bogopoaa (H20,), BeposiTHO, SBISETCS CUTHAJIOM IS
WHAYKIIUU ODKCIPECCUU 3alllUTHBIX TE€HOB U TMOBBIIIEHUS YCTOWYMBOCTH pacteHuit. C
HCII0JIb30BaHUEM HEeTpaHCc(HOPMUPOBAHHOTO KapTodens u KapTodes,
TpaHCPOPMHUPOBAHHOTO BEKTOPOM 0€3 IeNeBOr0 T'eéHa M BEKTOPHBIMH KOHCTPYKILHUSMU,
HECYIIMMH HATUBHBI W MOAMMUIMPOBAHHBIM TEH TIIFOKO300Kcuaazel gox Penicillium
funiculosum, Hamu W3y4eHBI YCTOWYHMBOCTH MPOOMPOYHBIX PACTEHHH W (YHKIMOHATbHASL
AKTUBHOCTh MHUTOXOHJIPUI M3 CBEXKECOOpAaHHBIX W XpaHsumxcs Ha xojone (mpu 4°C)
kiyOHeit. ['mioko3ookcuaaza (GOX) katanu3upyeT peakiuio OKHCICHUS TJIIOKO3bI C
obpazoBanmem H,0,. OOHapyxkeHO, 4YTO TpaHcPOpMaHTBl 0OJamgamu OoJiee BBICOKOH
YCTOHYMBOCTBIO K HHU3KOTeMIrepaTypHoMmy crpeccy. OaHUM U3 OOBSCHEHHI MOBBIMICHHS
XOJIOJIOYCTOWYMBOCTH pacTeHuid Moryo ObiTh ydactne H;O, B MexaHW3Max peryisiuu
HHEPreTUYECKOro MeTaboar3Ma B MUTOXOHpuUsX. [IokazaHo, 4To 3Kcrpeccusi §OX BbI3bIBANIA
U3MEHEHHS B CKOPOCTAX OKHCIICHUS HM3y4aeMbIX CyOCTpaToB M CTENEHH COTMPSHKCHUS
OKHCIeHHsT H (OochHOpUINPOBaHUS B MUTOXOHJIPUAX, HMHTHOMpOBaNa IMOTEHUIHUAIBHYIO
akTuBHOCTH AO M MHIylLMpoBala Mpu XpaHeHuH Ha xoinoje cuHte3 NDex u UCP. Haubonee
3HaYMMble U3MEHEHMs HaOJI0adu B MUTOXOHJIPUAX U3 KIYyOHEH Yy JIMHUM C caMOi BBICOKOM
aktuBHOCTRI0O GOX. Ob6cyxmaercs pons H,O, B MexaHH3Max pocTa U CTPECCOYCTONYNBOCTH
pacTeHuii, ¥ ero yyacTue B IbIXaTeJIbHOM MeTa00IM3Me PAaCTUTENBHON KIETKH.

KioueBble ¢10Ba. OKHCIMTENBHBI CTPECC, IIEPOKCHA BOAOPOIA, HeOIaronpusTHas
TeMIiepaTypa, TIIF0K0300KCH 1a3a, TbIXaHUe, MUTOXOHIPUHU

PLANT MITOCHONDRIA UNDER OXIDATIVE STRESS

Grabelnych 0.1.%%", Yakovenko K.V.?, Skrybykina S.R.2, Polyakova E.A.},
Korsukova A.V.}, Stepanov A.V.}, Fedotova O.A.}, Zabanova N.S.*?,
Lyubushkina 1.V.}?, Pobeshimova T.P.}, Borovskii G.B.}, Voinikov V.K.!

! Siberian Institute of Plant Physiology and Biochemistry SB RAS, Irkutsk, Russia
2 |rkutsk State Univercity, Irkutsk, Russia

Key words: oxidative stress, hydrogen peroxide, unfavorable temperature, glucose oxidase,
respiration, mitochondria
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BPEMSAPA3PENIEHHOE KAPTUPOBAHHUE MOJIEKYJISIPHOM SMUCCHUA
B ®UTOIEHO3AX: OT ®PEHOCHEKTPAJIBHOM I'X-MC-AYKCAHOMETPUHA
JIO CETH CTAIIMOHAPHBIX 1 MOBHAJIBHBIX AHAJIMTUYECKUX CTAHITAN

I'panos O.B.

OUILL XD PAH, Otaen nMHaMUKHA XUMAYECKUX U OMOIOTHYECKUX TpolieccoB, MockBa, Poccus
E-mail: 0.v.gradov@gmail.com

buonorus pactenuii B 31moxy rio0anbHbIX U3MEHEHUH KIMMaTa Impeanoiaraet yuér He
TOJIEKO 3KOJIOTUYECKOTO BIHUSHUS TIOCICIHUX, HO U CMEIIECHUSI (PEHOCTIEKTPATBLHBIX CTAINH 1
PUTMOB / (DEHOPUTMOTHUIIOB PACTUTEIBLHOCTH. [ T00ABHBIN XapakTep MpooOIeMbl TpeOyeT, Kak
MUHHUMYM, PETHOHAIBHOTO, KAK MAKCUMYM - PACIPEICICHHOTO CETEBOI0 aHAIN3a CMEIICHUI
dbeHocnekTpoB U PeHOPUTMOTUTIOB. Perienue 31oil mpobiemMpl Ha ypoBHE HAOIIOJaTENILHON U
onucaTeIbHOW OOTAHUKU U (PUTOLICHOJIOTUH HE TIPECTABIIICTCS BOZMOXKHBIM HIIH Ke TPeOyeT
MPUBJICYCHUS TPY/Ia THICAY CIIELIMATIUCTOB 10 BCEMY MUPY, YTO HEBO3MOXKHO 110 (PMHAHCOBBIM
MPUYMHAM U 110 IPUYUHE OTBJICUYEHUS MHOXKECTBA CIEI[HAIMCTOB OT COJEPKATEILHON HAYKH,
M0 CYTH, K 3ajJjaue PyTUHHOTO 00eCrieueHUsI MOHUTOpPHUHTA. TeM He MeHee, YIPO3bl CETbCKOMY
XO34UCTBY M SKOJIOTUM Y€JIOBEKa (TaKHe, KaK CMEIICHHUE BO BPEMEHHU CE30HOB aJJIEPTUUYECKUX
peaxkuuil u T.11.) TpeOYIOT pelieHus: JaHHOU MPOOIeMbl, B TOM YHUCIIe, U JJI PUHATUS MEP 10
MUHHUMH3ALUU yiepOa u3MeHEHUH KiInuMaTa HapoJHOMY XO03giCTBY B 1esioM. [loaTomy Hamo
UCIIOJIb30BaTh YEJIOBEKOHE3aBUCHUMbIE MHCTPYMEHTAJIbHBIE METOJIbl MOHUTOPHUHIA, KOTOPbHIE
TpeOYIOT MPUBJICUCHHMSI JIMIIb OIPAHHUYECHHOT'O YKCIIa HH)KEHEPOB / criennanucToB data mining

Hamu npennaraercst ucnosib3oBaTh Juis 3Toro noaxoas! I'X-aykcanomerpuu u I'’X-MC-
ayKCaHOMETPHH, 00ECIEYNBAIOIINE BO3MOXKHOCTh (PEHOCTIEKTPAIbHOTO MOHUTOPHHTA Ha Oa3e
¢ieiiBo- ¥ ra30XUMHUYECKUX MPUHIUIIOB ¢ AMHAMUYECKO aBTOMaTH4ECKON UACHTU(DUKAITIEH
(pacriozHaBaHueM 00pa3oB) MOJICKYJISIPHOM AYMUCCUHU, CBOMCTBEHHON PAaCTCHUSIM B Pa3INUHbIC
MepUoJbl WK Ce30Hbl. B ornuuue oT moaxona, mpeiarasmerocs B 2013-2015 rr., Teneps
SIBJISIETCSI BOBMOYKHBIM CO3/IaHHUE TMOJTHOCTHIO aBTOMATU3WPOBAHHBIX U YIIPABIISIEMBIX IO CETH,
nepearoInX TeIeMEeTPUUYECKIe TaHHbIe Ha cepBepa CTaHIMM (PEHOCMEKTPATLHOTO aHallK3a C
BBICOKOU CTENEHBIO HE3aBUCUMOTH OT OIepaTopa. Y UUThIBas yJelIeBIeHnEe XpoMarorpadon
U MIPOCTHIX MACC-CIIEKTPOMETPOB IO COTEH U THICSAY JOJUIAPOB (C AECATKOB M COTEH THICSY), a
TaK)XK€ UX MUKPOMUHHUATIOPU3AIINIO, TIPEJICTABIIAECTCS BO3MOXKHBIM CO3JJaHUE CETH MOJI0O0HBIX
JAaTYUKOB B OOKCAX THUIIA METEOPOJIOTHUYECKHUX TEIEMETPUUYECKUX CTaHIUH, pacrpeaeneHHbIX
110 TEPPUTOPHSIM, TIEPEAAOIINX PEHOCTEKTPATBHYIO HH(DOPMAIIHIO C KOOPJIMHAT JIJIsi CUHTE3a
TUHAMHYECKHX (DEHOCTIEKTpalIbHBIX KapT. Takke BOZMOXKHO CO37jaHKe aBTOJIab0paTopuil Uiu
WHBIX MOOMJIBHBIX JTA0OPATOPHU I BpeMsIpa3pelIeHHOTO aHaIN3a B OTACIbHBIX MyHKTaX.

KaroueBble cjioBa: ¢peHOCIEKTpaibHas JUHAMUKa, peHopurMotunsl, I X-MC-aykcaHomeTpus,
ayKcaHOMETpHsi, TIo0aTbHbIe N3MEHEHHUS KIIMMaTa.

FROM PHENOSPECTRAL GC-MS-AUXANOMETRIC MONITORING TO THE
NETWORK OF STATIONARY AND MOBILE MS-AUXANOMETRIC STATIONS

Gradov O.V.

FRC CP RAS, CHEMBIO Dept., Moscow, Russia

Keywords: phenospectral dynamics, phenorythmotype, auxanometry, GC-MS-auxanometry,
global climate change.
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PACTUTEJbHO-MUKPOBHBIE B3AUMOJIENACTBUSA MEXIY PACTEHUEM-
OUTOPEMEIUAHTOM U MUKPOOPI'AHU3MAMMUM BUOIIPEITAPATA B
YCJIOBUAX HE®TAHOT' O 3AT'PA3HEHUSA

I'puropuanu A.C.", 306koBa H.B.%, Cornukora 1O.M.!

! Y dumcknii yHUBEpCUTET HayKH U TEXHOJIOTHH, T. Yda, Poccus
2 OpeHOyprekumii rocyIapcTBEHHbII MEMIHHCKHII yHIBepCHTET, T. Openbypr, Poccus
E-mail: GrigoriadiAS@uust.ru

HedtsiHoe 3arpsi3HeHHE OTHOCHTCS K OJHOM M3 YacCThIX NPUYHMH MOTEPH ILIOAOPOIMS
nouBbl. HecMoTpss Ha OOJBINOW apceHal CIOCOOOB W MPHUEMOB OYHUCTKH 3€MEllb,
MOJBEPTHYTHIX BJIMSHUIO HE(TAHBIX YIJIEBOJOPOIOB, BOMPOC BO3BpaTa HAPYIICHHBIX
TEPPUTOPHUI B XO3AHUCTBEHHBIH OOOPOT OCTAETCSI OTKPHITHIM H3-33 HEMOJHON JIMKBUIAIMH
nojuitoranTa. OJHMM U3 TEPCIEKTUBHBIX  HAMPABICHHUN  SIBISCTCS  HCIOJIb30BaHUE
KOMIUIEKCHBIX ~ TE€XHOJIOTHMH, BKJIIOYAIOUIMX  CICIMAIU3UPOBAHHbIC OHWOMpenaparsl U
pactenusi-puropeMeuaHThl. Takol KOMITIEKC MO3BOJISIET JOMOIHUTEILHO CTHMYJIUPOBATh B
NPUKOPHEBOHM 30HE pa3BUTHE MHUKPOOPTaHM3MOB-ICCTPYKTOPOB. B HalieM wuccCiieIoBaHUN
IPOBOJIMIIACH OIICHKa MHKPOOHMOJIOTHYECKOI akTUBHOCTU B pu3ocdepe pacrenuii Helianthus
annuus L., mpowm3pacraromux B YCIOBUAX HE(PTAHOrO 3arps3HEHHs IOcie 00pabOTKH
ouonpernaparoM «JleHoim». MoaeabHBIN OIBIT MPOBOIMIN Ha 00pa3liax H0KHOTO YepHO3eMa
OpeHOyprckoil 00JacTH ¥ BBIMIEIOYEHHOTO uepHo3eMa PecmyOnuku bamkoproctan c
maccoBoi joneit HepTu 4%. s 0OpaObOTKH MOYBBI HMCIOJIB30BAJICS TpErapaTr Ha OCHOBE
yIrJIeBO0OpOAOKUCIstomuX OakTepuii Pseudomonas turukhanskensis b 1.1. (tutp He MeHee

1*10° KOE/r). UYepes 30 cyrok mocie 0OpabOTKM 3aceBaid CEMEHa IOJCOTHEUHHKA.
UHCIeHHOCTh MHUKPOOPTaHU3MOB PA3HBIX 3KOJIOT0-(PU3UOJOTHUECKUX TPYII ONPEICISIN B
30He pusocheps! 30-THCYTOYHBIX PACTEHUM.

B pesynbrare Obuto mokazaHo, uto JIeHOM CcTUMYIHMpPOBaI POCT MUKPOOPTaHU3MOB B
puzocepe pacreHus-puTOopeMeIMaHTa B ONbITe ¢ OOOMMHU THUIAMH MO4YBbL. OJHAKO ObUIM
BBISIBIICHBI OTJIMYHS B aKTUBAIMH PA3HBIX dKoJormueckux rpynn. [lox BiusHuEM mpemnapara
YHUCICHHOCTh TeTePOTPO(HBIX U LEUII0I030pa3pyLIAOIIUX MUKPOOPTaHU3MOB YBEIUYMIACh
B 3 pasa, a 4ucio a30TPUKCATOPOB U MUKPOCKOIMYECKUX TpUOOB CHU3MWIUCH B 1,5 1 5,5 pas
[0 CPaBHEHUIO C 3arpsA3HEHHBIMH MPoOaMH UYepHO3eMa FOKHOTO COOTBETCTBEHHO. B Toxe
BpeMsi 00paboTKa YepHO3eMa BBIIIEIOYEHHOTO CIIOCOOCTBOBAIA YBEIWYEHUIO YUCICHHOCTH
a30T(uKcaTopoB B 2 pasza MO CPaBHEHHUIO C 3arpsA3HEHHBIMH OOpa3llaMyd W HE BIMsUIA Ha
MHUKPOMHIIETEI. BO BCeX BapraHTaX OMbITa HA HECKOJIBKO TMOPSIKOB BO3pacTalia YNCICHHOCTh
YTJI€BOAOPOAOKUCIAIONNX — OaKTepuil. M3MeHeHHe YHCIEHHOCTH MMKPOOPTraHU3MOB
KOCBEHHO ITO/ATBEPKAAET MPOTEKaHNE HHTEHCUBHOM OMOJIECTPYKIINH 3arpsiI3HUTENS B TOYBE.

Hccneoosanue svinonneno npu noooepoicke Poccuiickoeo nayunozo ¢onoa Ne 23-24-

00358, https://rscf.ru/project/23-24-00358/

Kumrouesbie ciioBa: Helianthus annuus, vedrsHoe 3arpsisaeHue, JIEHO#, Y4epHO3EM FOKHBIA U
BBIIEJIOYCHHBIN, pu3ochepa.

PLANT-MICROBIAL INTERACTIONS BETWEEN PLANT-PHYTOREMEDIANT
AND MICROORGANISMS OF BIOLOGICAL PREPARATION UNDER THE
INFLUENCE OF OIL POLLUTION

Grigoriadi A.S."", Zobkova N.V.2, Sotnikova Yu.M.!

! Ufa University of Science and Technology, Ufa, Russia
2 Orenburg State Medical University, Orenburg, Russia
“E-mail: GrigoriadiAS@uust.ru

Key words: Helianthus annuus, oil pollution, Lenoil, southern and leached chernozem,
rhizosphere.
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IKOJIOTI'O-PU3NOJOI'MYECKHUE OCOBEHHOCTH ITPOLECCA
®OTOCHUHTE3A BEPE3BI INIOCKOJACTHOM (BETULA PLATYPHYLLA)
B AKYTUU

I'puropses M.P., MakcumoB T.X., Makcumosn A.Il.

HuctuTyT Ononorndyeckux npodiem kpuonnto3onsl CO PAH

KuaroueBsle ciioBa: porocunres, CO,, DAP, 6epesa, aCCHMIIIAIINS,

DK0J0r0-(hU3NOJOTUYECKMM  OCOOCHHOCTSIM — mporecca (OTOCHHTE3a  JIPEBECHBIX
pacrennii B CuOupu mocBsimeHo HeMano pabor. B To ke Bpems, HCCIelIOBaHHA IO
dboTocuHTE3y MHUPOKOIUCTBEHHBIX JEPEBbEB, a UMEHHO Oepe3bl MIOCKOJIUCTHON B SKyTuw,
IIOYTH HE MPOBOAWINCH. B CBS3M ¢ 3TUM, HaMU IIpoBeJeHbl uccienoBanus: B 2018 rony Ha
necHor HayuyHou ctanuuu «nbraniin» UBIIK CO PAH B FOro-Boctounoit SAxkytuu u B 2021
rony Ha JyiecHoM HayuHou cranuumu «Cracckas Ilages» MBIIK CO PAH B LlentpanbHoii
Skyrtum.

Jis u3ydeHus: YIrJIeKMCIOTHBIX M CBETOBBIX KPHMBBIX HCIOJIb30BAIN HH(ppaKpacHbI
razoananuzarop LI1-6400 ¢ Bepcueit OC Open 6.1.4 (LI-COR, CIIA), a mis u3MepeHus
cyrounoro xona gorocunresa LCi-SD (ADC BioScientific Ltd. Aurmus).

[To HammMM naHHBIM, MaKCHMajbHas MHTEHCUBHOCTH (oTocuHTe3a y Oepe3nl B IOro-
Bocrounoii fAxyruu cocraBmia 31,2 mMoib M2 ¢t npu koHreHTpauuun CO; paBHoi 1500
ppm, YIIEeKUCIOTHOE HachllleHus HaOmiogaercs B uHTepBane oT 480 mo 700 ppm. U
HanpoTuB, oOHapyxkeHbl B 1,6 pa3 Hwke 3HadeHuss B LlenTpanphoil SxyTtum. Tak,
MaKCcHMajbHas BeIWYMHA ACCUMMIISIIMM YIJIEKUCIOro rasa Oepessl LleHTpanbHON SKyTHn
6buta paBHa 19,6 MMons M2 ¢ npu konuentpammu CO, 1500 ppm U yrIeKHCIOTHOS
HachkleHne otmedanock mpu 500-600 ppm.

Cpennsisi MakcuMalibHAsi UHTEHCUBHOCTH (DOTOCHHTE3a y Oepes3bl IUIOCKOIMCTHOW B
Oro-Boctounont Skyruu nipu ®AP pasuoit 1500 MMounb m? ¢ cocrasuna 10,2 MMoubs M
¢!, mIaTto CBETOBOrO HACHINICHHMS TOCTHIATOCh npu 400 mMMonb M2 ¢t Torma xak, B
[lenTpanpHoi SIKyTHM 3TOT MOKa3aTenb ObUT HUKE B 1,2 pa3a npu 3HaueHuu 8,2 MMouib M2¢
'p ycinoBusix AP 1500 mMos M ¢, cBeToBOE HachIeHHE HAGMIOAANOCH ¢ 500 MMoib M°
2t

Ce3oHHbI MakcuMyM @oTrocuHTe3a JHucThbeB Oepe3bl B lOro-Bocrounoit SAxkytum
HaOJroaeTcsi B KOHIIE BTOPOM J€KaJbl HIOHS, YTO XOPOIIO COIJacyercs CO CKOPOCTBIO
YTUIM3aLUKU TPOAYKTOB (hoTocuHTe3a — Tpuo3odocdaToB. I B IpOTUBOMOIOKHOCTH, B
[lenTpanpHOM SIKyTMM 3aMETHas B3aMMOCBA3b CE30HHOTO MAaKCMMyMa HWHTEHCHBHOCTH
dboTocuHTE3a OEPE3Bl CO CKOPOCTHIO YTUIIU3AIMH TPH030(0oc(hHaTOB HE TPOCTIEIKUBACTCSI.

B pe3ynbraTe CpaBHUTENBHBIX HCCIEOBAHUI HAMU BBISBIECHBI OOJBIINE pPa3iIU4HUs B
MHTEHCUBHOCTH (POTOCHHTE3a M YTWIM3AIMM TPOAYKTOB (DOTOCHHTE3a Yy IOKHBIX H
LEHTPaJIbHBIX MOMyJIALUH Oepe3sl B KpuosinTo3oHe. bepe3oBble pacrtenHus Skyruu, kak
MUOHEPHBIE BUJIbI, 00JaJat0T OONBIIUMU (PU3HOTOTHUYECKUM MOTEHIMAIOM JJIsi TOBBILICHUS
(OTOCHHTETUYECKONH MPOAYKTUBHOCTH PACTEHUH MEP3JIOTHBIX OSKOCHCTEM B CBSA3H C
M3MEHEHHUSIMHU KJIuMarTa.

ECOLOGICAL AND PHYSIOLOGICAL FEATURES OF THE PROCESS
OF PHOTOSYNTHESIS OF ASIAN WHITE BIRCH (BETULA PLATYPHYLLA)
IN YAKUTIA

Grigorev M.R., Maximov T.Chr., Maksimov A.P.

Institute of Biological Problems of Cryolithozone SB RAS
Key words: photosynthesis, CO,, PAR, birch;
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CPABHEHHUE METOJ0B PAM-®JIYOPUMETPUHN U HS-UMHU/UKUHI'A
B 1OCUMIITOMHOU JETEKIIUA BUPYCHOU NTHOEKIINU B PACTEHUAX
NICOTIANA BENTHAMIANA

I'puminna A.I/I.*1 Kasoponkosa A.C., Areea M.H., bpuikuna A.A.,
Boneneesn B.A.

Yuusepcuret Jlobaueckoro, 603022, r. Hmwxuuii HoBropon, np. I'arapuna, 23;
“E-mail: 79159532707 @yandex.ru

duronaroreHsl SBIAIOTCS OAHOM W3 CYIIECTBEHHBIX MPHYUH MOTEPb ypOXKas.
Hcnonpe3ysi cpa3y HECKOJIbKO METOIOB BHU3yalM3allMU MapauiebHO, MOXHO OOHApYyXHTb
Oyaru 3apakeHHsi P OTCYTCTBHM BHIUMBIX CUMITOMOB M NPHHSTH CBOCBPEMEHHBIE MEPHI
OOpBOBI C MaToreHaMHu.

Llenpto naHHON paboOTHI sBIsieTCS cpaBHEHUE HPPEKTUBHOCTH MeTonoB PAM-
bayopumerpun U HS-uMumKUHra B JOCMMOTOMHOM JI€TEKUMH BUPYCHBIX WH(EKUUN B
pacTeHusX.

WccnenoBanuss MPOBOIMINCH Ha  YeThIpEXHEHETbHbIX  pacTenusix  Nicotiana
benthamiana, B koTopeix HabMOgATH pacnpocTpaHeHue Bupyca PV X, UMEIOIIero CUIuThIi ¢
OoenkoM ob6omouku (ayopecuenTHwlii O6emok GFP. B kauectBe MeTronoB oOHapyxeHHUS
uHpexnun npumensin  PAM-¢iyopumerpuio, runepcnekTpanbHblii uMuKUHT U RGB-
dororpaduu. 3amepsl MPOU3BOAUIN KaXKABIA EHb B OJHO U TO k€ BpeMs B TeueHue 10 gHei
¢ nomotsio IMAGING-PAM M-Series MINI u runiepcniekTpaiipHoro naryrka Specim 1Q.

B neunokynupoBannom (10 mmcre) nucte Tabaka pPETUCTPUPOBAIU BbI3BAHHBIC
UHHUIMPOBAHUEM H3MEHEHUS TapaMeTpoB (iryopecieHnnu Xaopoduiuia (KBAaHTOBBIA BBIXO.T
dorocuctemsl I (Y1l) u Heporoxumuueckoro tymenus ¢ayopecueniuu (NPQ)), a Taxxe
CHEKTPBI OTPAKEHUS B 3I0POBBIX U HHPHUIMPOBAHHBIX YACTSX JIHCTA.

B ornnuume oT craunmonapHbix mokazatenei, auHamuka Y1l u NPQ, obycnosnenHas
BKITIOYCHHEM aKTHHHYHOTO CBETA B 3/I0POBBIX U 3apKEHHBIX YYaCTKAX JIMCTA, CYIIECTBEHHO
pasnuyanach, HauWHas CO BTOPBIX CYTOK IIOCi€ IPOHUKHOBEHUS BUpyca B
HEHMHOKYJIUPOBAHHBIH JICT.

AHaJIu3 CHEKTPOB OTPAKEHUS MOKa3aj, YTO UMEIOTCS pa3Inyus MEXy 3apaKEHHON U
3I0pOBOM 0OJNACTBIO JIUCThEB. Pa3nmuuns oOHapy>KEHBI B HECKOJIBKHX YYacTKaxX CIEKTpA.
[IpencraBisiercs ONTHUMAJIbHBIM  HCIHOJIB30BAHWE HOPMAJIM30BAaHHOTO  OTPa)KaTeNbHOTO
WHJIeKCa, 9TOOBl M30eXaTh pa3NuuMii B aOCONIOTHOW BEIMYMHE WHTEHCUBHOCTH CHUTHAA.
ComnocTaBieHre MeToJI0B BbISIBIIIO, 4TO PAM siBisiercs 6osiee 4yBCTBUTEIBHBIM METOJIOM U C
€ro IOMOIIbI0 OOHAPYKUTh BUPYCHYIO MH(EKINI0O MOXKHO YK€ Ha 1-2 eHp mocine mpuxona
BUpYCa B JIUCT.

Paboma evinonnena 6 xooe evinonnenus npoexma HIIMY «llenmp gpomonuxuy» npu

Qunancosot noodeprcke Munucmepcmea Hayku u evicuie2o obpazosanus Poccuiickot
Dedepayuu, 0ocosop Ne 075-15-2020-927.

KawueBble ciaoBa:  Ouormueckuit  crpecc, PAM-dnyopumerpus, HS-umumkunr,
JIOCUMIITOMHAS JIETCKITHS.

COMPARISON OF RAM-FLUORIMETRY AND HS-IMAGING IN PRE-SYMPTOM
DETECTION OF VIRAL INFECTION IN PLANTS NICOTIANA BENTHAMIANA

Grishina A.l.", Zhavoronkova A.S., Ageeva M.N., Brilkina A.A., Vodeneev V.A.

Lobachevsky University, 603022, Nizhny Novgorod, Gagarin Ave., 23;
“E-mail: 79159532707 @yandex.ru

Key words: biotic stress, PAM-fluorimetry, HS-imaging, pre-symptomatic detection.
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MMPOTEOMHBIN MOJAXO0/I B U3YUEHUH POJIA
POCT-CTUMYJHUPYIOIINX PU3OBAKTEPUI B YCTOMYNUBOCTH
PACTEHHUM TOMATA (SOLANUM LYCOPERSICON) K 3ACYXE

I'ypuna A.K.l*, ®pososa H.B. 2, TI'op6au I[.l'[.l, JlykaieBa E.M.}
Ky3nemona A.B.l, HIymuiuna IO.C.Z, Auxaxe K. , buyoa T.E.l’z, OpJioBa AAZ
CunuHckan C.A.Z, YepeBankan M.A.l, IHIanomHuKOB A.I/I.3, ChbipoBa I[.C.s,
®DpoJioB A.A.% Bernvos AA.°

! Canxr-Tletep6ypreknii locynaperennblit YHuBepeuTet, YHIBEpCHTeTCKas Hab, 7/9,
Cankt-IletepOypr, Poccus;

? Muctutyt Ousnonoruu Pacrenuit um. K.A. Tumupsizesa, PAH, Botanuueckas yi. 35,

Mocksa, Poccus;

3 Beepoccmiickuit HAyYHO-UCCIIEZIOBATEIbCKII HHCTUTYT CEIhCKOXO3HCTBEHHON MUKPOOHOIOTHH,
ur. [Togbenbckoro, 3, [Tymkun, Poccus

“E-mail: gnastyakO@gmail.com

Iupoko W3BECTHO, 4YTO 3acyXa SIBJISCTCS OJHMM M3 CaMBIX PaCIpPOCTPAHCHHBIX
IPHUPOJIHBIX CTPECCOPOB, BBI3BIBAIOIIMX CYIICCTBCHHBIC MOTEPU ypOXKas 3HAUYUMBIX IS
YeJIOBEKa CEIbCKOXO3SHUCTBEHHBIX KYJIBTYp MO BceMy Mupy. OAMH W3 NPUMEHSIEMBIX B
OMOTEXHOJIOTMH TOIXOAOB I TOJJIEP)KaHUS PACTEHUH TMpU  CTpecce SBIAETCS
UCIIOJIb30BAaHUE POCT-CTUMYIHPYIOIIMX MHKPOOPTaHU3MOB, K KOTOPBIM OTHOCHUTCS, B TOM
gucie, ocobas rpymma puzodakrepuii (PGPR). B ocHOBe MoOJIEKyISIpHBIX MEXaHH3MOB
HaOmogaemMoro sddexra MOXeT Jexarh YyAaleHHWEe NpPEIIIeCTBEHHHKAa B OWOCHHTE3e
stuwiieHa — l-amuHo-l-nimkinonpomankapookcmnara (AILIK) — w3 pusochepbl u KopHei
pacteHuil OakrepuanbHbiM (pepmernToM AILIK-nme3ammHazoi, CcrocoOCTBYOIIEro, Kak
CIIEJICTBUE, CHW)XCHHUIO WHTHOMPYIOMIETO BO3JCHCTBHS TOPMOHAa Ha pPOCT PACTCHHUU B
yCIOBUSIX 3acyxu. PaHee moka3zaHO, 4YTO Cpeau HCCIEAyeMbIX OakTepuil HMHOKYISIUS
uMeHHO mTammoM P. brassicacearum Am3, uo He T8-1, ABIAIOMIMMCS MYTAaHTOM [0 TCHY
dbepmeHTa, cmocoOHa CHIXKATh HeraTuBHbIE A (HEKThI 3aCyXH Ha OMoMaccy pacTeHHH.

Jis  yCTaHOBJIEGHUS TOTCHUUAIBHBIX METa0OIMYEeCKUX U PEryIsATOPHBIX IyTeH,
YYacTBYIOLIMX B peanu3auuu HaOmonaemoro 3ddexra, nucciaenoBanach JMHaAMUKa IpoTeoMa
no0eroB TomMara B YCIOBMSX 3aCyXM M MPHUCYTCTBUS WJIM OTCYTCTBUS HHOKYJSHTOB C
noMoIeio bottom-up noaxona. Ilocne BbieneHns ToTanbHOM (Qpakuuu Oeika MOoTydYeHHBIE
NPOTEOIMTHYECKNE TIENTHABl OBUTM TNPOAHAIM3UPOBAHBI C TOMOIIBI0 HAHOMOTOYOU
obparHo(da3oBoit Xxpomartorpaduu COBMENICHHONH B pexume on-main ¢ Orbitrap Fusion
Tribrid macc-cnekrpomerpom. C momormipto OnOMH(DOPMATHYESCKUX IUIATGOPM MpPOBE/ICH
CTAaTUCTHYECKUI  aHaJIM3 M BBIIBIEHBl  OCHOBHbIE  (DYHKIIMOHAJIBHBIE  KJIACCHI
mubdepeHIMaTbHO  AKCIIPECCUPYIOMUXCS  O€lIKOB, IMOTEHIMAIBbHO  BOBJICUEHHBIX B
UCCIIETyeMBIE SIBIICHHSI.

Pabora mnongepxkana mnpoektamu PH® (19-16-00097) u MunobOpHayku Poccun
(cormamenue Ne (075-15-2922-320 ot 20.04.2022).

KarwueBrble coBa: nporeomuka, 3acyxa, PGPR, macc-cniekrpomerpust, ciMO103

PROTEOMIC APPROACH IN STUDYING THE ROLE OF
GROWTH-STIMULATING RHIZOBACTERIA IN DROUGHT TOLERANCE
OF TOMATO (SOLANUM LYCOPERSICON) PLANTS

Gurina A K.! Frolova N.V.2 Gorbach D.p.! Lukasheva EM.! Kuznetsova AV.Y
Shumilina Y.S.2 Alhale K.2, Bilova T.E.% Orlova A A Slllnskava s, AZ?
Cherevatskaya M.AL Shaposhnlkov AP Syrova D.S.3, Frolov A. AZ Belimov A.A 3
1Salnt Petersburg State University, Universitetskaya emb., 7/9, St. Petersburg, Russia;

2K_.A. Timiryazev Institute of Plant Physiology, Russian Academy of Sciences, 35 Botanicheskaya
str., Moscow, Russia;

3 All-Russia Research Institute for Agricultural Microbiology, Pushkin 8, hwy. Podbelsky, 3, St.
Petersburg, Russia

Keywords: proteomics, drought, PGPR, mass spectrometry, symbiosis
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APXUTEKTYPA MEJJAHUHOBOT'O CJIOS TAJLJIOMOB JIMITAMHUKOB
ITPU YO-U3JTYYEHUUN

JamunoBa A.F.l’z*, Paccabuna A.E.l, Xaoubpaxmanosa B.P. 1, Bekxker P.IL2,
Munuéaesa ®©.B.!

! KUBB-060co61eHHOe cTpyKTypHOE moapasaenenne GUL] KasHL[ PAH, Kasaus, Poccust
2 KasaHCcKuil Oenepanpubiii YHuBepcuteT, Kazanb, Poccus

* School of Life Sciences, University of KwaZulu-Natal, Ckorresuimt, FOxnrast Adprka;
“E-mail: daminova.ag@gmail.com

JInmaliHUKM TOPEACTaBISIIOT cO00M CUMOMOTHYECKHE OpraHu3Mbl, oO0Jajarolme
(eHOMEHAIBbHON YCTOHYMBOCTBIO K JEHCTBUIO HeOJAaronpusaTHeIX (akropos cpensl. Cpeau
3aLIUTHBIX MEXaHU3MOB OCOOYIO POJIb UTPAIOT BTOPUYHBIC METAa0OIUTHI, B TOM YUCIIC TEMHBIE
IIMIMEHTHI MeJIaHUHBL. MenaHu3anus KOpOBOIoO CJIOsl TauIoMa JIMIIAMHUKOB IIPENOTBPAILAET
IIOBPEKICHNUST BHYTPUKIIETOYHBIX KOMIIOHEHTOB Ipu Bo3jencTtBuu Y D-paguanuu u cBera
BBICOKOM HMHTEHCUBHOCTH. OpHako wHH(popMmanus 00 apXUTEKType MEIaHUHOBOIO CJOs
TAJJIOMOB JIMIIAHHUKOB KpaifHe orpanmdeHa. Llenpro maHHON paboThl OBLIO HMCCIIEOBaHUE
MopGoorul ¥ TOomorpapuu MeEIAaHW3UPOBAHHOIO BEPXHEro KopTekca Tawioma Lobaria
pulmonaria. Ha mnomepedHbIX cpe3ax TaUIOMOB OOHApPYXKEH CJIOH NUTMEHTHPOBAHHBIX
KJIETOK, IPOSIBIISIIOIIMX YYyBCTBUTEIBHOCTh K KAaueCTBEHHBIM peakuusM Ha MenaHuH. C
nomotsio COM BH3yalln3upOBaHbI IPUOHBIE TU(BI C YTOIIIEHHBIMU KJIETOYHBIMU CTCHKAMU,
coJepxalie B TOJOCTH MeJaHUH-oJoOHble TpaHynbl. C nomomplo TOM  Obuin
OOHapy)XeHBI CTaAMU MEJIAHHW3AlMA KIETOK KOpOBOro ciiosi Tawwioma. Merogom ACM
IPOaHAJIM3UPOBaHbl ToHorpaguss M HAHOMEXaHHMYECKHE CBOWCTBA MEJAaHMHCOJEPIKallero
CJI0Sl KOpTEKCa TAJUIOMOB JIMIIAWHUKOB M OOHAPYXKEHO YMEHbBIIEHUE YPOBHS aJr€3UBHOCTH
MeJIaHMHCOiepKauX KieToKk. C MmoMombio OMOXMMHYECKOro aHajiu3a IOKa3aHa IMpOoYHas
CBSI3b MEIIAHMHOB C KOMIIOHEHTAMH KJIETOYHOW CTEHKHM TPHOHBIX TH{(, B OCOOCHHOCTH C
XUTUHOM U 1,4-B-rmokanamu. TakuM 00pa3oM, KOMIUIEKCHBIN MOIXO MO3BOJIUI PACIIUPUTh
NpeJCTaBICHNE O CTPYKTYPE U CBOMCTBAX MEJAHMHOB JIUIIAHHUKOB iN Situ.

PaGota mpoBegeHa B paMKax BBIIOJHEHHs Troc3ajaHusi Ka3zaHCKOro WHCTHUTYTa
ouoxumun u 6modusuku OUIL KazHI] PAH.

KaroueBble cioBa: numaidHuky, Y O-MHIyIUpOBaHHAS MEJaHU3ALUs, MEJIAHUH, TONOrpadus,
MUKPOCKOITHS

ARCHITECTURE OF THE MELANIC LAYER OF LICHEN THALLI
UNDER UV-RADIATION

Daminova A.G.1?, Rassabina A.E.!, Khabibrakhmanova V.R.}, Beckett R.P.},
Minibayeva F.V."

! Kazan Institute of Biochemistry and Biophysics, FRC Kazan Scientific Center of RAS, Kazan,
Russia

% Kazan Federal University, Kazan, Russia

% School of Life Sciences, University of KwaZulu-Natal, PBag X01, Scottsville 3209, South Africa

Key words: lichen, UV-induced melanization, melanin, topography, microscopy
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BJUSHUE BPACCUHOCTEPOHJIOB HA COJIEYCTOHYNUBOCTD
PACTEHUH STUMEHSA

JdanunioBa E.I[.l*, Edumona M.B.!

"HarmouanbHslit HccneoBaTenbeknii TOMCKHI rocyaapcTBeHHbIi yauBepcutet, Tomck, Poccus
E-mail: nusy.l.d@gmail.com

OpHEM W3 OCHOBHBIX HETaTHBHBIX ()aKTOPOB OKPYKAIOIICH CPE/Ibl, MOIABISIONIUX POCT
U TPOAYKTUBHOCTh pACTeHH, sBisieTcs 3acoiieHue MouB. Haubomee pacmpocTpaHeHo
3aCOJICHHE TI0YB, BBI3BIBAEMOE XJIOPUJOM HATPHUS; OHO KE OKa3bIBae€T BBIPAKCHHBIN
HEeraTuBHBIN 3PQeKkT Ha pacTeHus. [IpuMeHeHne coeMHEHUN TOPMOHAIBLHOW MPUPOIBI IS
MOBBIIIICHUSI TPOAYKTUBHOCTH pPACTEHUH B YCIOBHSX COJIEBOTO CTpecca SIBISCTCS
a¢pdextnBHOH m  Oe3omacHorM  TexHosorme. OcCoObIi  WHTEpPEC  MPEACTABISIOT
OpaccUHOCTEPOUIBI, OOJIATAIOIINE PSIOM IPEUMYILECTB Niepe] ApyruMu (puToropmMoHamu. B
JUTEepaType dYacTo OIUChIBaeTCA MNpUMeHeHue 24-snubpaccHHONMIA B KauyecTBe
MPOTEKTOPHOTO  COCOUHCHMS, OJHAKO €ro CHHTETUYCCKUH  MPEAIMIESCTBEHHUK  24-
SMUKACTACTEPOH TAK)Ke 00 aeT 3aIUTHBIMU CBONCTBAMH.

WccnenoBanust ObUTH TpOBeCHBI Ha pacteHusx sumens Hordeum vulgare L. copra
buom. Pacrenus BeipamuBaiu B rpyHTE C 100AaBJICHHUEM MEPIUTA B TEUEHUE TPEX CYTOK MPHU
temriepatype 19+2°C B ¢urorpoHe ¢ 16-tm 4yacoBbiM (oTonepuogom. Jlamee, pacTeHus
MEPEHOCHIIA Ha XHUJKYIO0 MUTaTeNbHYI0 cpeny no Blamey (pH 5,5) ¢ Hu3kum copep:xkanuem
docdopa, pasnmensas Ha 4derbipe BapuaHTa: (1) konrposb, (2) 60 MM NaCl, (3) 60 MM
NaCl+10 uM 24-snukacracrepon (DI1K), (4) 60 MM NaCl+0,1 aM DIIK. Konnenrparuu
xyopuna Hatpus U DIIK Obur momoOpaHbl B MpEABApUTEIBHBIX 3KCIepUMeHTaX. DPdexT
TOPMOHA OIICHHBAJIM IO €ro CHOCOOHOCTH CHMXKaTh HeraTuBHoe BiusiHue NaCl Ha poct u
HAKOIUICHUE (DOTOCUHTCTHYECKUX TUTMEHTOB.

HHTeHCHBHOE 3aCOJIEHUE BIUSET Ha MPOTEKAaHHE BCEX OCHOBHBIX (PH3MOIOTHYECKUX
nporieccoB y pactenuit. [Ipu BozaeiictBun 60 MM XxJjopuja HaATpUsi OTMEUYECHO 3HAYUTEIHHOE
CHI)KEHHE MacChl KaK HaJ3eMHOM, TaK U MOJ3eMHON YacTel pacTeHU STUMEHS, yMEHbIIICHUE
JUTMHBI KOPHS, a TAK)Ke MajieHue YPOBHS (POTOCHHTETHUECKUX MUTMEHTOB (XJ1opoduiia a, b u
KapOTUHOMJIOB).

Hamu nmokasano, uto keroHcoaepxamiuii 6paccurocreponn 1K B mutaTensHoM cpene
YaCTUYHO CHIJKaJ HEraTMBHOE BO3JCWCTBUE XJIOPHJAa HATPUS Ha POCT PACTEHUN SUMEHS.
OtMmeueno, uto 6onee r3pdexruBHOM ObuTa KOHIEHTpanus 0,1 aM DI1K.

HccnenoBanne mnopanepkaHo mnpoektoMm Poccuiickoro nayuyHoro ¢ouma (Ne 23-44-
10019).

KiroueBble ciioBa: 6paCCI/IHOCT€pOI[LI, XJIOpUAHOEC 3aCOJICHUC, AYMCHb.

INFLUENCE OF BRASSINOSTEROIDS ON THE SALT RESISTANCE
OF BARLEY PLANTS
Danilova E.D.*", Efimova M.V.!

'National Research Tomsk State University, Tomsk, Russia
?Institute of Bioorganic Chemistry of the National Academy of Sciences of Belarus, Minsk, Belarus
“E-mail: nusy.l.d@gmail.com

Key words: brassinosteroids, chloride salinity, barley.
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"KACMOHATBI IOJABJISIOT YCTOMUYUBOCTD IMIIEHUALIBI
K BOTRYTIS CINEREA

Herrsipés E.A.", Iuroaes A.B.l, MupOomIHUYEHKO I[.H.l‘z, Casuenxo T.B.,
®DposioB AA%

! [yumackuit HayYHBIH HEHTP GHONOTHYECKHX UCCIEN0BaHmil, MHCTUTYT (yHIaMEHTAIbHBIX
mpobiieM 6uonoruu, Poccuiickoit Akanemun Hayx», yn. MactutyTckas 2, 142290, r. [lymuno,
MockoBckast oonacts, Poccnst;

2 Ounman HMucturyra onooprannueckoi xumnu PAH nM. akanemukos M.M. lllemsikuna u 10.A.
OBunHHNKOBA, [Ipocmiekt Hayku 6, 142290, r. ITymmao, MockoBckast 00macTtsb, Poccus;

8 Kadenpa 6noopranmueckoit xumun, JISHOHUIIKII HHCTHTYT OMOXUMIH pactenui, 06120 [amne
(3aane), 'epmanmus;

* JTaGopaTopust aHAJTUTHIECKONH GHOXUMUH 1 OHOTEXHOJIOTHH, WHCTUTYT QU3NOTIOTHH PACTEHUH UM.
TumupsizeBa, Poccuiickas Axkagemust Hayk, 127276 Mocksa, Poccus;

“E-mail: evkras99@yandex.ru

12-OxcoduronueHoarpeaykraza — (epMeHT, ydacTByIOUIMid B  OHOCHHTE3€
(UTOrOpMOHOB KaCMOHATOB, KOTOPbIE CYMTAIOTCS OCHOBHBIMH PETYJIATOPAMHU YCTOWYMBOCTH
pacTeHHi K OMOTHUYECKUM CTPECCOBBIM (PAKTOpaM, OCOOEHHO K HEKPOTPO(HBIM MATOreHaM.
B nmanHoii paboTe mokazaHo, 9YTO y TPAHCTCHHBIX JIMHHUHA TCKCATUIOMIHON XJICOHOM IMIIICHHIIBI
u TETPATUIONTHOU TIIICHUIIBI aMMeEp, CBEPXIKCIPECCUPYIOIIHX TeH 12-
OKCO®UTOIUEHOATPE/]YKTA3bI-3 u3 Arabidopsis thaliana, carmkena ycToidnBOCTh K
HekpoTpodHOMY (uTomaToreHHomy rpudy Botrytis cinerea, B To BpeMs Kak y caMHx
pacteHuii apabuaorncuca HIOTEHHO CUHTE3UPYMBIE U SK30T€HHO IPUMEHIEMbIEC )KaCMOHATBI
OKa3bIBAIOT CHJIbHOE 3alIUTHOE JeiicTBIE IpoTUB BOtrytis cinerea.

MetumkacMoHaT, J00aBlIeHHBIH B MHMTATENBHYIO Cpely OKa3zal OYeHb YMEpEHHOE
npsiMoe BIIMsIHUE Ha pocT Botrytis cinerea Ha kapTogenbHO-IEKCTPO3HOM arape, U TOIbKO
OUEHb BBICOKAsl KOHIIEHTpalus MeTwibkacMoHata — 10 MM oxazana cuiibHOE
UHTruOMpyrouiee AeWCTBUE Ha POCT HaToreHa. DK30reHHas oOpaboTka METHIDKaCMOHATOM
JIUCTHEB T'eKCAIUIOMIHON M TETPAIUIOMIHOM MINCHUIBI OJABISET YCTOWYUBOCTH K Botrytis
cinerea u MHIYIMPYET 0Opa3oBaHKe XJIopo3a. KoHIeHTpaIys 9K30reHHOT0 METHKaCMOHATA
100 MKM ¥ BbIIIIE BBI3BIBACT TOXKEITEHHE JIMCTHEB Ja)X€ B OTCYTCTBHE IIaTOTEHA, YTO
COIJIaCyeTCsl ¢ JAHHBIMU O POJIM ’KACMOHATOB B PETYJISILMU CTAPEHUS JTHCTHEB.

Ha mnstble cyTkM TmoOcCie 3apakeHUs CpEe3aHHBIX JIMCTHEB MIIEHUIBI KOHUAMSAMU
Botrytis cinerea B TpaHCreHHBIX JIMHHUSX OBbLT BBISBJICH MOBBIIICHHBIN YPOBEHb KaCMUHOBOM
KUCHO0ThI. [IpnyéM ypoBeHb UTOrOpMOHa B JTUCThSIX rekcaruionanoro copra Caparosckast 60
U €ro TPAHCT'eHHBIX JIMHUAX OBLT BBILIE, Y€M B JIUCThSAX TETPAIJIOWAHOrO copTa PyHO M
TPAHCT€HHBIX JIMHUSX, CO3JaHHBIX HAa €r0 OCHOBE.

Takum oOpa3om, maHHas paboTa JEMOHCTPUPYET HETAaTHBHYIO POJb KACMOHATHOM
CHCTEMBbI B YCTOHYMBOCTH T'€KCATUIOWIHOW M TETPAIUIOMIHOM MIeHUIbI K Botrytis cinerea u
BBISIBIISICT paHee HEU3BECTHBIE PEAKIIUHU, ONIOCPEJOBAHHBIE )KaCMOHATAMHU.

KaroueBbie cJjioBa: JKaCMOHAaTHhI, 12'0KCO(1)I/ITO)II/ICH08.T peaykrTasa, Xe0Hast NIICHUIIA,
nieHuIa aMmep, Botrytis cinerea, ycroiunBocTb

JASMONATES REDUCE WHEAT RESISTANCE TO BOTRYTIS CINEREA

Deatyaryov E.A ", Pigolev A.V.}, Miroshnichenko D.N.*?, Savchenko T.V.%,
Frolov A.A>*

! Pushchino Scientific Center for Biological Research, Institute of Fundamental Problems of Biology,
Russian Academy of Sciences, 2 Institutskaya St., 142290, Pushchino, Moscow Region, Russia;

2 Branch of M.M. Shemvakin and Yu.A. Ovchinnikov Institute of Bioorganic Chemistry, Russian
Academy of Sciences, Prospect Nauki 6, 142290, Pushchino, Moscow Region, Russia;

% Department of Bioorganic Chemistry, Leibniz Institute of Plant Biochemistry, 06120 Halle (Saale),
Germany;

* Laboratory of Analytical Biochemistry and Biotechnology, Timiryazev Institute of Plant Physiology,
Russian Academy of Science, 127276 Moscow, Russia

Key words: jasmonates, 12-oxophytodienoate reductase, bread wheat, emmer wheat, Botrytis
cinerea, resistance
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COBPEMEHHBIE METO/JIbl TEHOMHOI'O PEJAKTHPOBAHMSI B PELHIEHUA
OYHIAMEHTAJIBHBIX U ITPUKJIA/THBIX 3AJTIAY ®U3UOJIOT'MU PACTEHUHN

. 1,2*
Jeiinexo E.B.

! HaronaspHblil nccneqoBaTensCkuit TOMCKHIA roCyIapCTBEHHBIN yHUBEpCUTET, ToMcK, Poccust
>®I'BHY «®DenepanbHblii HayuHbIi EHTP HHCTHTYT IUToI0rMK 1 reneruku CO PAHy,
HoBocubupck, Poccust

E-mail: deineko@bionet.nsc.ru

C mpumenennem Metoga CRISPR/Cas9 reHOMHOro pelakTHpOBaHHS HCCIICI0BATEIN
MOJIYYMJIH BO3MOXKHOCTh HE TOJIBKO IEJICHAINIPABICHHO MOAU(DHUIMPOBATH PA3IMYHBIE TEHBI,
OTIpENIeNIAIONINE XO3HCTBEHHO-LICHHBIE TPU3HAKA y PAaCTeHUH, HO U HCHOJIB30BATH 3TOT
MOJIXOJ] B KaYeCTBE MHCTPYMEHTA JJIsl BBISIBJICHHS BKJIa/la TOTO WJIM UHOTO T€Ha B MPOSBICHUE
CJIOKHBIX MPU3HAKOB, TAKUX Kak, HAIPHMEP, YCTOHYMBOCTb K CTPECCOBBIM (pakTopam.
[TpuBenensl Hanbosee spkue npumepsl npumenenuss CRISPR/Cas9 moaxoma muist yinydieHus
TEX WM WHBIX XapaKTEPUCTUK PA3JIMIHBIX BUIOB PACTCHHI ITyTeM HOKAyTOB T€HOB-MHILICHEH
WM HOKHHOB KAacCeT 3KCIPECCHH, BKIIOYAIONINX T'eHbI, U3MEHSIONINE OMOCHHTE3 Ba)KHBIX
pacCTUTENIBHBIX METAa0OJIUTOB, TOJIYYEHHBIE 3apyOeKHBIMH TPYIIIAMH HCCIIEI0BATEICH.
O6cyxnaroTcs COOCTBEHHBIE  PE3YJIbTAThI o HAIpPaBIECHHOMY U3MEHEHUIO
(YHKIMOHMPOBAHUS T€HOB, 3aJCHCTBOBAaHHBIX B IepeJadye BHEUIHMX CHUTHAJOB,
o0ecreunBarOIUX OTBETHBIE PEAKIUWU pACTeHHs Ha CTPECCOBBIE BO3JCUCTBUA C
npumeHennem Arabidopsis thaliana B kauectBe mojenu. OCHOBBIBAasCh Ha JOCTATOYHO
BBICOKOM CTENEHHM TOMOJOTHMU KIIOYEBBIX T€HOB, YYaCTBYIOIIMX B oOOecreueHuun
YCTOMYMBOCTH PACTEHUH K CTPECCOBBIM (haKTOpam, MOJYYCHHbIE HA MOJICIHHOM DPACTCHHUU
JaHHBIE MOTYT MOCIY>KUTh OCHOBOM JIJIsl JJAJTIbHEUIIIET0 pa3BUTHUSL pabOT B 3TOM HAIPaBICHUU
C TIPUBJICUYECHUEM BAKHBIX CEIIbCKOXO3SHCTBEHHBIX KYIbTYp pacTeHuid. [IpuBeneHs! mpuMepsl
UCIIONIb30BAaHUSI METOJIa TE€HOMHOTO pEeJaKTUPOBAaHUS JUIS YIYYIIEHUS XapaKTePUCTHUK
KyIbTyp  KIETOK pacTeHHHd Kak  OWONpOIYyIEeHTOB  (apMameBTUYECKH  IEHHBIX
pPEeKOMOMHAHTHBIX ~ OeikoB. PaccmaTpuBaroTCs HEKOTOpbIE METOAMYECKHE  BOIPOCHI,
CBSI3aHHBIE C TEHOMHBIM PEIAKTHPOBAHUEM PACTEHUH — TMPOOIEMBbI XHMMEpH3Ma, MOTyICHHE
TOMO3UTOT U OuWaeldbHBIX HOKAayT-MyTallii, HOKAayTHPOBAHHE PETYIATOPHBIX U
CTPYKTYPHBIX T€HOB, a TaKK€ OCOOCHHOCTH pemnapalid B pailoHaX HHTErpaliyd KacceT
HKCHPECCUU NIPU HOKMHAX.

HccnenoBanne BBIOMHEHO Tmpu (UHAHCOBOW momaepxkke [IporpamMmbl pa3BUTHSA
Tomckoro rocynapcreHHoro yauepcutera (IIpuopurer 2030, NeHY 2.1.22 JIMY).

KawueBble cioBa: reHomuoe penakrtuposanne, CRISPR/Cas, HOkayThl TeHOB-MUIIICHEH

MODERN METHODS OF GENOME EDITING IN SOLVING FUNDAMENTAL
AND APPLIED PROBLEMS OF PLANT PHYSIOLOGY

Deineko E.V.2?"

! National Research Tomsk State University, Tomsk, Russia
? Federal Research Center Institute of Cytology and Genetics SB RAS, Novosibirsk, Russia

Key words: genome editing, CRISPR/Cas, target gene knockouts
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HWHIYIUPOBAHHBIA MOP®OTEHE3 KJEIEBUHBI B YCJIOBUSX IN VITRO
JemueHKO I[.B.*, Bapaamosa H.B.

OI'BHY «Bcepoccuiickuil Hay4HO-UCCIIE0BATENbCKAN HHCTUTYT CENbCKOX03SIIMCTBEHHOU
ounotexnonorun» (BHUUCE), Mocksa, Poccus
E-mail: Frankenvini1998@mail.ru

Knemesuna (Ricinus communis L.) — mepcrekTuBHas KylbTypa, KOTOpash MOXKET
CIIY’)KUTh TOTCHLUUAIBHO LEHHBIM KOPMOBBIM OOBEKTOM /ISl CEIbCKOXO3SHCTBEHHBIX
KUBOTHBIX OJlarofiapsi HaJM4YHUIO LIEJIOr0 psAJa BBICOKONMTATENbHBIX BemiecTB. OnHako ee
UCITIOJIb30BAaHUE OTPAHUYMBACTCI TOKCHYECKMMHU CBOICTBaMHU Oelika pULMHA, KOTOPBIN
ABJISICTCA CMEPTENIbHO ONACHBIM IIPHU MONAJAHUU B OPraHU3M >KMBOTHOro. B cBsi3u ¢ stum
BO3HHMKAECT HEOOXOIUMOCTh MOJYYCHHUsI COPTOB C MOHIKEHHBIM COJIEpPYKAHHEM 3TOro Oeika
WIN C €ro MOJHOM peayKuuei Kak MeTOoJaMHu KJIACCHYECKOH CeNeKIUH, TaK U IOCPEICTBOM
TeHHO-WHXCHEPHBIX MaHUITYJISIHH.

B Hactosmelt paGote Oblia mpoBeleHa IMpelBapUTelbHAs OLICHKA pereHeparMmoHHON
CHOCOOHOCTH TOOETOB M3 PAa3IMYHBIX SKCIUIAHTOB PACTCHUH KICIIEBMHBI copTa 3aH3ubap
I'puH, 4TO sBIAETCS OO0S3aTEIbHBIM MOJArOTOBUTENIBHBIM 3TalloM Ui  OCYIIECTBIECHUS
TeHEeTUYECKOH TpaHchopmanuu. st HHAYKIUHU MPOIEecCOB MOp(horeHe3a NCIoIb30BaAIH TPU
TUIIA SKCIUIAHTOB, IOJYYEHHBIX OT AacElNTUYECKUX HOBEHMUJIbHBIX PACTCHUN: 4Yepelku
HACTOSIIUX JIMCThEB, (PparMeHTHl CTeONel W 7-MH CYTOYHBIX THUIOKOTHJICH. DKCIUIAHTHI
KyJIbTUBHPOBAIM Ha nuTarensHoil cpene MC ¢ nobasnenuem 1 mr/n 3eartuna, 0,1 mr/mn UYK
u 5 mr/n AgNOs. Be16op coctaBa cpezpl ObUT OCYIIECTBIIEH HAa OCHOBAaHUH TPEIBAPUTEIHHBIX
SKCHEpUMEHTOB. YacToTy pereHepauuud 100EroB  oueHuBand 1nocie 42  CyTok
KyJbTUBHUPOBAHUS SKCIUTAHTOB. KaX</1plii BapuaHT ombITa OB OCYIIECTBJICH B TPEXKPATHOU
HOBTOPHOCTU. B pe3ynbraTe ycTaHOBIEHO, YTO 00pa3oBaHHE MOOErOB MPOMUCXOIMIO U3
KaJUTyCHOM TKaHHW, YacToTa (OpMHpOBaHHUA KOTOpoil BapbupoBanma oT 81 mo 100%.
Haubounpmas yacrora pereneparun mooeros (74,4%) Obuta oTMe4eHa IpU KyJIbTUBUPOBAaHUH
7-MH CcyTOUHBIX Tunokotwied. IIpm 3ToM wyacTtoTa pereHepauuud NOOETOB M3 JPYTHX
9KCIUIAHTOB OblIa A0CTOBEpHO HIKE (2,6 m 27,8% Ui yepelkoB HACTOSILIUX JHUCTHEB U
¢parmeHTOoB CcTeONe COOTBETCTBEHHO). IlodydeHHBIe SKCIepUMEHTAIbHbIE JlaHHbIE
CBHUJICTEIILCTBYIOT O BBICOKOW PETEHEPAIMOHHOW CIIOCOOHOCTH TMOOEroB M3 FOBEHUJIBHBIX
(parMeHTOB TUIIOKOTWJIEH KIEHIEBUHBI, 3(P(PEKTUBHOCTh KOTOPOH MO3BOJSIET MEPEUTH K
CJIEAYIOIIEMY dTaly — FeHETHIECKOH TpaHC(hOpMAIIHH.

KimoueBble ciioBa: KJICIICBHA, OKCIIJIAHT, HCHpSIMOfI OpTraHOI'CHE3 moOeroB

IN VITRO MORPHOGENESIS OF CASTOR BEAN
Demidenko D.V., Varlamova N.V.

All-Russia Research Institute of Agricultural Biotechnology (ARRIAB), Russian Academy of
Agricultural Sciences, Moscow, Russia

Key words: castor bean, explant, indirect shoot organogenesis
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A®K/Ca”-CUTHAJIBHBIN XAB KJETOK BbICIIUX PACTEHUM:
MEXAHMUW3M PABOTbBI 1 ®YHKIIUN

JdeMmuauuk B.B.

Benopycckuii rocyqapcTBeHHbIN YHUBEpcUTET, MUHCK, benapych
“E-mail: dzemidchyk@bsu.by

Pactenus cnocoOHBI BOCIPUHHMATH BHEIIHHE (AKTOPHI MOCPEICTBOM MIMPOKOTO
CIEKTpa pEeLENTOpOB, MEepPelaluX HH(OPMAIMIO HAa CUCTEMY BTOPUYHBIX MOCPEAHUKOB,
TaKMX KaK LUTOMIasMatHyeckmii Ca’’, IMKIMYecKHe HyKICOTHABl M APYrHe BEIIECTBA.
HeKkoTopbie PEIenTophl HEMOCPEACTBEHHO COmpsukeHbl ¢ Ca’ -pOHHMIACMBIME HOHHBIMI
KaHaIaMd ¥ MOTYT OY€Hb OBICTPO KOJAMpOBaTh HHGpOpMAIHMIO B (OpME MOIIHBIX U
pasHOOOpasHBIX MO (opMe (uykTyanuii muTommasMatudeckoro Ca”. B To ke Bpems,
MPAKTUYECKH JTF000E BHEITHEE BO3/ICHCTBHEM, B OCOOCHHOCTH, CTPECCOBOE, HEe 00xoauTcs 6e3
reHepanuu akTuBHbIX (popMm kuciopoaa (ADK). Oror mpouece pa3BuBaeTcs Takxke ObICTPO,
kak u Ca’’-curHambl, B OTBET Ha Te ke (daxTOppl, YTO HABOJUT HA MBICIL 00 MX OOIIeH
(«ezmHOi») ipupoze. Bonee Toro, AOK crocoGHBI aKTHBHPOBATS MOBEIIICHNE ypoBHs Ca’’ B
UTOIIIA3Me, a IUToITasMaTHaeckuii Ca®* cruMympoBaTh paGoTy BaKHEHIIMX (GEpPMEHTOB
cunteza AOK — HAJ/I®H-okcupas. B Teyenme nocinegHux IBYX OECATUIIETHN HaMHU H
JpYrMMH  aBTOpaMHU pa3BUBACTCA KOHLENUMUSA TaK-Ha3bIBAEMOI'O ADK/Ca**-xaba —
pacIpeIesIuTeNIbHOTO CUTHAIBbHOTO ILIEHTPa B IUIA3MaTHYECKOW MeMOpaHe pacTUTEIbHOU
KJIETKH, KOTOPBIH YIpaBiseT pa3HOOOpa3HBIMU 110 CHJIE M KaueCTBY BHEIIHUMH CHUTHAJAMU.
JanHblii xab, BepoOsATHO, HECET OTBETCTBEHHOCTh KaK 3a Hecrneuupuyeckue, Tak M 3a
cnenu(rUYecKkre CTPECCOBBIE OTBETHI, a TaKXKe 3a OIUIOJOTBOPEHUE, BKIIIOYCHHE
KOMIUIEKCHBIX HpPOrpaMM pa3BUTUS M POCT DPACTUTEIbHOM KIETKH YyAJIMHEHueM. B
IPEJCTaBICHHON MPE3EHTAallMM JIETAIbHO PacCMaTPUBAIOTCSI KOMIIOHEHTHI  JIaHHOTO
A®DK/Ca®*-xaba, acrieKTsl HX paGoThI i KPUTHYECKHE DYHKIMA B KJICTOYHOM CHTHATH3ALNN Y
pacTeHuM.

. 2+
Kutouessle cioBa: ADK, nonHsle kaHansl, Ca” -CUTHAIN3ALHKA, PETYJIALMS pocTa, CTpece

ROS-Ca”* SIGNALLING HUB OF PLANT CELLS: MECHANISM AND FUNCTIONS

Demidchyk V.V.
Belarusian State University, Minsk, Belarus
Key words: ROS, ion channels, Ca**-signaling, growth regulation, stress
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MOJIEKYJIAPHBIE MEXAHU3MBbI PEI'YJISIHUU BBICTPOI'O BETBJIEHUSA
KOPHEBbBIX CUCTEM

JdemueHko K.H.*, Kupromkun A.C., Uabuna E.JL.

Bboranmueckuit mactutyT uM. B.JI. Komaposa, Cankr-IlerepOypr, Poccus
“E-mail: demchenko@binran.ru

B xone sBomONMY Ha3eMHBIX PAaCTEHUH, Ha MPOTsDKEHHH Oosee yem 450 MUITHOHOB
JET, pa3BUBANACh IUIACTUYHOCTb BETBJICHHUSA KOPHEBBIX CHCTEM, IOSABIIIIMCH Pa3IN4HbIE
¢dopmbl U cTpaTternu BeTBiIeHUS KOpHSA. CHOCOOHOCTh KOPHEH K BETBJICHHIO B Pa3HOPOJHOM
II0 CBOEMY COCTaBY II0YBE B 3HAUMTEJIBHON CTEIIEHU OIPElEInIa YCIEIIHOCTh KOJIOHU3aluu
CYIIM pacTEHHsIMH, B TOM YMCIIC M B 3aCyIUIMBBIX pernonax. HecMoTpst Ha pazHooOpasue u
3HAYUTEIBHOE PA3JIUM4Me B THUIIAX BETBJICHUS KOPHEBBIX CHCTEM, CYIIECTBYET psj OOIIMX
MOJIEKYJISIPHBIX MEXAaHU3MOB U PETrYJISATOPHBIX TI'€HETHUYECKUX MOIYJIEH, ONPEEIISIOIINX
KOMIIETEHIIMIO OTAEIbHBIX KJIETOK KOpHS K 00pa3oBaHUI0 OOKOBOro KopHs. B noknane 6yayr
paccMoTpeHbl MyTH (OPMHUpPOBAHHMS STHUX TE€HETHYECKMX MOJIYJIEeHl B XOA€ HBOJIOLUU
CIOPOBBIX M CEMEHHBIX PAaCTeHUH, a TaKKe UX CTAaHOBJIEHHE Y NpenkoBbIX Gopm. Ocoboe
BHUMaHue OyJeT y/eJIeHO pOoJIi ayKCUHA B €MHON KOOPJAMHAIMU BETBIICHUS KOPHS, a TaKkKe
ManbiM curHaiabHbIM nentuaam (RALF, CEP) B hopMupoBanuu cucTeMHON PETyNSIUUA 3TOTO
npouecca. Y OOJbIIMHCTBA PACTEHUN OOKOBBIE KOPHU BO3HUKAIOT BBIIIE 30HBI PACTSKEHMUS,
OJIHAKO CyllecTByeT rpymmna cemeiictB (ThIkBeHHbIE, [ 'peuniHble, BOJHbBIE OJHOIOJIbHBIE U
Ip.), YbM MPEACTABUTEIM WHULMHUPYIOT MPUMOPAUM OOKOBOIO KOpHS HENOCPEJCTBEHHO B
MepUCTEMe POJIUTENbCKOro. Takoi TUIl MHUIMALKMU OOKOBOTO KOPHS IPUBOJIUT K OBICTpOMY
BETBJICHUIO KOPHEBBIX cuCTeM. Kilo4eBbIM (akTopoM npu OOOMX THIAX WHUIHAIMH
OOKOBOr0 KOpHsA sIBIseTCs ayKcuH. Ha Kakaom stame npenoomnpeseneHust cynbObl KIETOK
KOpHSI OH IIOCJIEIOBATEIbHO 3aIyCKAeT Pa3jU4HbIE PETYJSITOPHBIE N€HETUYECKHE MOJIYJIH.
CocTtaB 3THUX TE€HETMYECKMX MOJYJIEH W pa3iuuus B PETyJSILUU NPU Pa3IMYHBIX THIIAX
00pa3zoBaHusi OOKOBOTO KOPHS Oy/ieT KpUTHUECKH paccMoTpeH. KpomMe Toro, Mbl mombiTaeMcst
ONpeNeNuTh, KaK OSTH 3HAHUS MOTYT CIIOCOOCTBOBaTh HAlpaBIEHHOMY W3MEHEHUIO
CEJIbCKOXO035UCTBEHHBIX KYIbTYP.

Pabora BeINONTHEHA B paMKax TeMbl ['ocynapcTBenHoro 3aaanus (Ne 0126-2018-0025).

KaioueBblie cJ10Ba: KOPHEBBIC CUCTECMBI, TCHCTHYCCKOC PEAAKTHPOBAHNE, orypen,
TPAHCKPUIILINOHHBIC (I)aKTOpBI, TBIKBCHHBIC.

MOLECULAR MECHANISMS OF REGULATION OF FAST BRANCHING
ROOT SYSTEMS

Demchenko K.N., Kiryushkin A.S., llina E.L.
Komarov Botanical Institute, Saint Petersburg, Russia
Key words: cucumber, cucurbits, gene editing, root system, transcription factors.
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MOJAEJIUMPOBAHUE YCJIOBI{!FI CTPECCA 3ACYXM IN VITRO IJIsI
ACCOIMALIUNUN PACTEHUU KAPTO®EJISA U PUBOBAKTEPUU

Jenucona A.1O. 1*, TkayeHKO O.B.l, EgBceeBa H.B.z, Bypbirun r.JLb?,
KapramnoJiosa K.JO.}, IMupoxos A.A. 2, Mosansxosa H.H.?

' ®I'BOY BO CapaToBckuii rocyapCTBEHHbIH YHHBEPCHTET FEHETHKH, GHOTEXHONOTHH H HHKCHEPHH
umenu H.W. BaBunona, Caparos, Poccus

2 WuCcTHTYT OMoxumun u (GU3HONOTHH pacTeHui nu MukpoopraammoB, OUIL] «CapaTtoBckuii HayIHBII
neaTp PAH», Capatos, Poccust

*E-mail: alena.denisoval408@yandex.ru

Poct-ctumynupyromye pu3o0akTepun CIOCOOHBI OKa3bIBaTh MPOTEKTOPHOE ICHCTBHE
Ha pacTEeHUs IPU Pa3IUYHBIX BUAax crpecca. Llenpio paboTsl OBLIO UCCIEIOBAaHUE BIMSHUS
KOMOMHAIIUM JBYX INTaMMOB pu3o0akTepuii Ha ¢usnonoro-mopdosoruiyeckue u
OMOXUMHYECKHUE MMapaMeTPbl MUKPOKJIOHOB KapTo(elis B YCIIOBHUSX 3aCyXH, MOACIHPYEMOit IN
vitro. Mukpopacrenuss kaprodens  (Solanum  tuberosum L.) copra HeBckuii,
KyJbTUBUPYEMbIC B YCIOBHUSX IN VIro, MHOKYIMpOBAIM cycrieH3ueit Oakrepuii Azospirillum
baldaniorum Sp245 u Ochrobactrum cytisi IPA7.2 B konmertpauun 10° ki/mir. CrpeccoBbie
YCIIOBUS CO3/IaBaIM IIyTEM J100aBJICHUS B KUAKYIO MUTATENbHYIO CPENY MOJIMATUIICHTJIUKOIIS
(Mr=6000 a.e.). OuieHKy mapamMeTpoB pacTeHUI MPOBOAMIN Ha 7-ble CYTKHU ACUCTBUS cTpecca
U Ha 7-ple cyTku pernapauuu. Hannume OakTepuil Ha pacTEHUSAX OMNPEAENSIN METOJIOM
oOpacranus kopHell, uMMyHOIUuG(DY3UHn U HUMMYHO(MIYOPECUEHIIMH B COUYETAHUH C
KOH(OKAIHbHOH MUKPOCKOITHEH.

Wuoxynsiusi OakTepusMH B ONTUMAIBHBIX YCIOBUSX CIOCOOCTBOBANA YBEIHUEHUIO
JUTMHBI 1T00eTa W KOJIMYECTBA KOPHEH, a TakKe ChIpOM Macchl moOeroB. CTUMYTUPYIOMIETO
neiictBus OakTepuil Ha MopdOMETpUYECKHe IOKa3aTelr PAcTeHUH B YCIOBUAX CTpecca
ycTaHoBieHO He Obuio. [locie 7-u cyTok pemnapanyy WHOKYJIMPOBAaHHBIE pPacTEHUS
MPEBBICHIIM KOHTPOIIb IO AMWHE molera M KoiuyecTBy kopHeil. Ilpu stom B ycrnoBusix
OTpULATENIbHOTO ocMmoTudeckoro pasieHus (—0,3 MIla) u Ha »dTame penapauuu B
MHUKPOPACTEHUSX OTMEUEHO CHMXKEHHE YPOBHsS MajoHoBoro auansaeruga (MJIA), nepekucu
BOJIOPOJIa, ¥ TIOBBIIEHWE AaKTUBHOCTH AHTHOKCHJAHTHBIX (EepMEHTOB (KaTajasel u
nepokcuiasbl). baktepun oOHapy>KUBaINMCh Ha MOBEPXHOCTH WM BHYTPU KOpPHEW, B TOM
YUCJIe TOCe MEeHCTBUS TOJUATUIICHTIIMKOIISA, YTO TOBOPUT 00 UX CIOCOOHOCTH BBDKHBATH B
accolMallid € pacTeHUs MM TIpH OCMOTHYECKOM cTpecce. Pe3ynbTaTel NpOBENEHHBIX
WCCIIIOBAaHHUI B MOJICNIEHBIX YCIIOBUSAX MOKA3bIBAIOT, YTO MPOTEKTOPHAS POJIb pu300aKTepuit
B YCIIOBHSIX CTpecca 3aCyXH 3aKJII0YAaeTCsl B PEryJIMpOBaHUM MPO/aHTUOKCUJAHTHOM CHCTEMBI
PacTeHMi, YTO CLIOCOOCTBYET JIydllIEMy BOCCTAHOBJIEHUIO PACTEHUH MOCie cTpecca.

KuroueBbie ciioBa: Solanum tuberosum, in vitro, crpecc 3acyxu, puzobakrepun

MODELING OF DROUGHT STRESS CONDITIONS IN VITRO
FOR THE ASSOCIATION OF POTATO PLANTS AND RHIZOBACTERIA

Denisova A.Yu.'", Tkachenko O.V.}, Evseeva N.V.? Burygin G.L."? Kargapolova
K.Yu.!, Shirokov A.A.? Pozdnyakova N.N.?

'Saratov State University of Genetics, Biotechnology and Engineering named after N.I. Vavilov,
Saratov, Russia

?Institute of Biochemistry and Physiology of Plants and Microorganisms, Saratov Scientific Centre of
the Russian Academy of Sciences, Saratov, Russia

Key words: Solanum tuberosum, in vitro, drought stress, rhizobacteria
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NENTUJIHBIE TOPMOHBI PACTEHUI

Honyesa U.E.

Cankr-IletepOyprekuii rocynapcTBeHHbIH yHUBepeuTeT, Cankt-IletepyOpr, Poccus
E-mail: Wildtype@yandex.ru

['eHbl, KoAMpyOIIKME MENTUIHbIE (UTOTOPMOHBI PAa3HBIX TPYIII, BBIABIECHBI y BCEX
M3YyYCHHBIX PACTCHMI HauuHasg C 3€JleHbIX Bojopociei. Kak mnpaBuino, nenTuaHbie
(GbuUTOrOpMOHBI TPAHCIUPYIOTCA B BHUAE O€NKa-MpealIeCTBEHHUKA, KOTOPBI B OOJIBIINHCTBE
ciry4aeB cocTOUT U3 N-KOHIIEBOW CUTHAILHOW IMOCIIEIOBATEILHOCTH, BapHabeIbHOTO y4acTKa
U (yHKIHOHATBHOTO (C-KOHIEBOTO JIOMEHA, COOTBETCTBYIOLIETO IOCIEA0BATEIbHOCTH
3penoro mentuaa. Co3peBaHWE CUTHAIBHBIX TENTHIOB OOBIYHO BKIIIOYaeT B cebs 1).
MPOTEOIUTUYECKUN MPOLIECCUHI MPEIIIECTBEHHUKA, B pe3yJbTaTe KOTOPOrO OT HEro
OCTaeTCsl TOJIHKO OCHOBHOW ()YHKIIMOHAJIBHBIA JOMEH, U 2). MOAUPUKALNUN ONPEACTCHHBIX
AMUHOKHCJIOT B COCTaBe (PYHKIIMOHAIBHOIO JOMEHA. 3peNblii CUTHAIBHBIN MenTHA OOBIYHO
TPAHCIIOPTUPYETCSI B aroIlIacT, /i€ B3aUMOJCHCTBYET CO CBOMMH PEIENTOPaMU, KOTOPHIE,
KaK MPaBUJIO, OTHOCATCA K CEMEWUCTBY CEpUH-TPEOHHMHOBBIX PELENTOPHBIX KWHA3 C JIEHIUH-
OoraTeIMH TOBTOpPaMH, WHAYIUPYSd BHYTPUKIETOUHBIH CHUTHAJIBHBIA MyTh. llenTumaHbie
(UTOrOPMOHBI BBHIMOTHSIOT Pa3HOOOpa3Hble (YHKIMH B Pa3BUTHH PACTCHHI: OT KOHTPOJIA
JICJICHUS KJIETOK M OPTaHOTeHEe3a J0 PEryJIsSIui OTBETOB Ha ()aKTOPHI OKPYXKAIOIICH Cpebl U
3alUThl OT maroreHoB. llenTuaHble (GUTOrOPMOHBI, TaKXKE BBISBICHBI 3a IMpeaeiIamMu
pPacTUTENBHOIO LApCTBa - Yy OIpeAeieHHbIX Oakrtepuil W rpuboB (Kak MpaBuio,
(bUTOMATOTeHHBIX), & TAKXKE Y HECKOJIbKUX TPYII HEMATO/, NapasUTHUPYIOUINX Ha KOPHAX (Y
HUX «HEpPACTUTEIbHBIC» TENTUIHbIE (UTOTOPMOHBI OBLIM  BBISBICHBI BIEPBBIE U
OXapakTepu3oBaHbl Jyuiie Bcero). CormacHO UMEIOHIMMCS JIaHHBIM, CIOCOOHOCTh
CUHTE3UPOBaTh O€nKOBbie A(P(HEKTOPbl, HMHUTHUPYIONIUE TIENTUIHBIE (UTOTOPMOHBI,
pa3BUBaJIach HE3aBUCUMO Y Pa3HbIX IPYIIT OPraHU3MOB, B3AUMOJICHCTBYIOIIUX C PACTEHUSIMH,
MIPU 3TOM BO MHOTHX CJIy4asix, BEpOSITHO, UMEJI MECTO TOPU3OHTAJLHBIN MEepeHOC TeHOB. B
JOKJIaae Mbl TOCTapaeMcsi OXBaTUTh HaunbOoyiee WHTEPECHbIE MPUMEPHl H3yYEHHBIX Ha
CETOJIHAIIHUN JIEHb MENTUIHBIX (PUTOTOPMOHOB.

KawoueBble ciaoBa: mnentuaHble  (UTOTOPMOHBI, MEPUCTEMbI, OPraHOI€HEe3 PacTEHH,
B3aUMOJICHCTBUE € PUTOMATOTCHAMH, MOJICKYJISIpHAst MUMUKPHSI

PLANT PEPTIDE HORMONES
Dodueva Irina

Saint-Petersburg State University

Key words: peptide phytohormones, meristems, plant organogenesis, plant interaction with
phytopathogens, molecular mimicry
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BBIABJIEHUE CIIEKTPA ®YHKIIUOHAJIBHBIX MOTHUBOB CBA3bIBAHUSA
TPAHCKPUIIIUOHHBIX ®AKTOPOB B CHIP-SEQ JAHHBIX ARABIDOPSIS
THALIANA L.

*
Hoarux B.A.M? , 3eMJITHCKasA E.B.l’z, Jesunknii B.I."?
! Wucturyt nuronoruu u reaeruku CO PAH, HoBocubupck, Poccus

2 HoBocubupckuii rocynapcTBeHHbINH yHUBepcuTeT, HoBocuOupck, Poccus
E-mail: dolgikh@bionet.nsc.ru

[{uc-perynsTopHblii KoJ — 3TO HA0Op IpaBUII, KOTOPbIE ONPEIEAIOT B3auMOACHCTBUSA
TpanckpunuoHHbIX (aktopoB (T®) ¢ JIHK wu peanuzanmio STHX B3aUMOACHCTBHIA B
peryJsilud  TpaHcKpunuuu. Hapsany ¢ HyKICOTMOHOW IOCIEAOBATEIbHOCTBIO — CaiTa
cBsa3biBaHusA T® CylecTBYIOT JONOJHUTENIBHBIE YPOBHU PETYJALUU TPAHCKPHUIILUM, YTO
CYIIECTBEHHO  YCIOXKHAET  PEKOHCTPYKLHIO  LHUC-PErylIsTOpHOro  koja. Passutue
BBICOKOTIPOU3BOJAMTEIBHBIX METOJIOB TIOJIHOTEHOMHOTO TNPO(UIMPOBAHUS PETYISTOPHBIX
3JIEMEHTOB M 3KCIIPECCUU I'€HOB M03BOJISET IPOJABUHYTHCS B PELICHUH 3TOU 3a1a4M, IIPH 3TOM
BECbMa BOCTPEOOBAaHHBIMU OKA3bIBAOTCSI METO/Ibl aHAJIM3a OONBIINX JAHHBIX, TOJTY4aEMBbIX C
HOMOILBIO PYTHHHBIX TeXHHK, Takux kak ChIP-seq u RNA-seq. HecmoTpst Ha 10CTYIHOCTb
UHCTPYMEHTOB JJIi PEKOHCTPYKLIHMU OTIENbHBIX ACHEKTOB PEryJIsTOPHBIX MEXAaHU3MOB Ha
OCHOBAaHMM TaKMX JaHHBIX, [0 CHUX IIOp HE CYHIECTBYET IpPOIrPaMMHBIX PEILEHUH,
MO3BOJIAIOIINX OCYIIECTBIISATh KOMIUIEKCHBIN aHAIN3 MEXaHU3MOB PETYJISALIMU TPAHCKPUIILIUU
OJTHOBPEMEHHO Ha HECKOJIbKMX YPOBHSIX, UTO JeJaeT pa3padOTKy TaKUX CPEJICTB aKTyaIbHON
3a1a4eH.

B nannoii pabGore Hamu pa3paboraH mnporpammHbiii koHBeiiep SFmotif s
KOMIUIEKCHOT'O M3YyYEHUS MEXaHU3MOB PETyJISLIUKA aKTUBHOCTU T€HOB TPaHCKPUIIIMOHHBIMU
dakropamu Ha ocHoBaHMM aHanmu3a AaHHbIX ChIP-seq u RNA-seq. Mbl mpuMeHuIM 3TOT
KOHBEHEep [UIsl MCCIENOBAaHUS MEXAaHHW3MOB pETyJSLUU TPaHCKPUILMOHHOTO OTBETa Ha
(GUTOrOpMOH STHIIEH Yy MojaenIbHOro pactenusi Arabidopsis thaliana. B pesynbrare Obutn
BBISIBIICHBl YETBIPE CTPYKTYpHBIX Kiacca caita cBsa3piBanuss 1@ EIN3, ximroueBoro
perymisTopa TpaHCPKUIILIMOHHOTO OTBETa Ha ATHiIeH. [loka3aHo, YTO CTPYKTypHbIE BapHaHThI
caifita cBsa3piBaHusg EIN3 mo-pazHomy BiuslOT Ha (QyHKUMOHUpoBaHue »3T1oro To.
[Ipenckasana poiib TPaHCKPUIILMOHHBIX (DaKTOPOB, CBs3bIBaroluX G-00OKC, B MOIYJISLUU
EIN3-3aBucumoil TpaHCKpunuuu B OTBeTe Ha OTwieH. IloMumMo 3Toro, ¢ moMOIIbIO
koHBeliepa SFmotif BBIIBIEHBI HECKOJBKO OTIMYAIOLIUXCS CTPATEruil, pearn3yemMbIX
pa3INYHBIMHU (PUTOTOPMOHAMH ISl TPAHCKPUIIIIMOHHON PEryJIsLUU SKCIIPECCUU T€HOB.

Pabora moxnepxana rpanrom PH® Ne 20-14-00140.

Kurouesbie ciioBa: EIN3, ChlP-seq, RNA-seq, TpaHCKpUNIIHOHHBIE (haKTOPBI

IDENTIFICATION OF THE SPECTRUM OF FUNCTIONAL MOTIFS
FOR TRANSCRIPTION FACTOR BINDING IN CHIP-SEQ DATA
FROM ARABIDOPSIS THALIANA L.
Dolgikh V.A.»?", Zemlyanskaya E.V.*?, Levitsky V.G.}?

! Institute of Cytology and Genetics SB RAS, Novosibirsk, Russia
2Novosibirsk State University, Novosibirsk, Russia

Key words: EIN3, ChlP-seq, RNA-seq, transcription factors
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INPUMEHEHHWE MUKPOBHUOJIOI'MYECKHUX ITPEITAPATOB
ITPU BO3JIEJIBIBAHUU HYTA 1 YNHbI

Honckass M.B., lonckoii M.M.

OI'BHY «®HI] 3epHO6000BBIX U KPYISHBIX KYIBTYP», T. Open, Poccus
E-mail: nmaria_87@mail.ru

Pa3paboTka 1 nprMeHeHue NpueMoB, OPUEHTUPOBAHHBIX HA MOJYyYEHUE 3KOJOTUYECKU
YUCTOMH MPOAYKLUMU PpPAaCTEHUEBOJICTBA, SABIAETCA BaKHEWIIEH 3amayeil COBPEMEHHOTO
CENIbCKOT0 X03siicTBa. B oTiiMumne oT MUHEpaNbHBIX yIOOpEHUH, HAHOCAIIMX 3HAUYNUTEIBbHBIN
Bpel OKpYyXKalollell cpelne, NPUMEHEHHE MUKPOOUOJIOTMYECKHUX MPernapaTroB IO3BOJSET
pean30BaTh MOTEHUUANbHYIO OMOJOIMYECKYI0 IPOJYKTUBHOCTH COPTOB M CHU3UTH
XEMOTEHHYI0O Harpy3Ky Ha OKpyxkaroulyro cpeny. IlpenmoceBHass WHOKYJSIUS CEMSH
npernapataMd  Ha OCHOBE CHEUU(UYHBIX a30TUKCUPYIOIIMX OakTepwii Ais  HyTa
Mesorhizobium ciceri (mramm 527) u qis umasl Rhizobium leguminosarum bv. viciae
(mramm 2803), momyuenHeiMu u3 BHUUMCX wmukpobuonornu (r. Cankr-IlerepOypr),
crocobcTBoBaja (OPMUPOBAHUIO AKTUBHOTO CHUMOMOTHYECKOTO amrmapaTta, YBEIMYEHHUIO
OuoMaccel pacTeHM, NOBBILIEHUIO COJEpXKaHUs Oelka U ypOKalHOCTH  3€pHa.
Hccnenosanus, nposeaeHusie B 2020-2022 rr. B @HII 3bK, nokasaiu, 4to y COpTOB HyTa U
YUHBl B BapuaHTaxX ¢ MUKPOOHBIMH mpemnaparamu (opmupoBanocs Ha 30 - 60 % Oonbiie
KIyOEHBKOB Ha KOpHSX, 4YeM B KoHTpoJje. [Ipu sTom ux macca yBenuumiachk Ha 28 - 68 % k
KOHTpOII0. MakcuManabHOE yBEIMYEHHE OMOMacchl pacTeHHUH HaAOJI0ANIOCh y COpTa YHMHBI
CnaBsuka +35,1 % k xoHTposto. HauOomnbliiee MOBBIINIEHHE CEMEHHOW MPOAYKTUBHOCTH
OTMEYaJioch y copta Hyra ABatap + 25,9 % k koHTpomo. B cpegHem 3a Tpu roja B
BapHaHTaX C WHOKYJISAIMEH ypoKaHOCTh 3epHa HyTa Oblia Ha ypoBHe 2,16 - 2,72 T/ra,
npubaBka coctaBmwia 0,33-0,34 T1/ra. IlpuMeHeHne MUKPOOMOJIOTHYECKUX IPENapaToB B
pa3HbIe ro/Ibl MOBBIIIANIO COJEpKaHue Oellka B 3epHE U3YUYECHHBIX COPTOB HyTa U 4YuHbI Ha 0,7
- 2,4 % 1o cpaBHEHHIO C KOHTPOJIEM.

KaroueBsble c1oBa: HyT, YiHA, COPT, IITAMM, pU300HH.

APPLICATION OF MICROBIOLOGICAL PREPARATIONS IN CULTIVATION
OF CHICKPEA AND GRASS PEA

Donskaya M.V., Donskoi M.M.

Federal Scientific Center of Legumes and Groat Crops, Orel, Russia
Key words: chickpea, grass pea, variety, strain, rhizobia.
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BO3PACTHBIE U AJAIITUBHBIE USMEHEHUA ®OTOCUHTETUYECKOI'O
AIIITAPATA JIMCTBEB 3UMHE-3EJIEHOI'O TPABAHUCTOTI'O PACTEHUA
AJUGA REPTANS L. B TIPUPOJHBIX YCJIOBUSX TAEXKHOM 30HBI

JAbiMoBa 0.B.", 3axoxmuii U.I'., TosoBko T.K.

I/IHCTI/ITyT 6I/IOJ'IOFI/II/I KOMI/I Hay‘lHOFO ueHTpa YPaJ'II)CKOF O OTACJICHUA POCCHﬁCKOﬁ aKkaacMHuun Ha}’K,
CrikThIBKap, Poccus
E-mail: dymovao@ib.komisc.ru

®dopmupoBanne u GyHKIHOHUpoBaHUE (oTocuHTeTHYeckoro ammapara (DCA)
HAXOJUTCS MOJI OOIIUM KOHTPOJIEM PACTUTENHLHOIO OpPraHM3Ma U TMOCTOSHHO MEHSIOMINXCS
ycinoBuit  cpenpl. MccrnemoBaii BO3pacTHbIE M alaliTUBHBIE W3MEHEHUS IUTMEHTHOT'O
KOMIUIEKCa, CHEKTpajdbHbIX CBOMCTB M cocTtossHus PCI| nucTheB napruagbHbIX M0OETOB
JIeTHE-3UMHE-3€JICHOr0 TPaBHUCTOro MHOrosieTHuKa Ajuga reptans L. (kuByuka mos3ydvas)
B CBSI3U C ITEpe3UMOBKOM. [1osBIISIIOIIMECS B Mae-UIOHE PO3ETOUYHBIE JINCTh HOBOW I'€HEPALIUU
ObICTpO HakaruBad (hoTocHHTeTHUeCKHe NMUTMEeHTHl U QopmupoBann ®CA ¢ BBICOKOM
norenimanbHoi (F/Fr) u peanbHoii kBanTtoBol 3¢ ¢dextuBHOCTRI0O DCII (Dps))). Ocenbio
(ceHTAOPb-0KTAOPD) copeprkanue XI0poduuioB coctapisyio 10 Mr/r cyxoii Macchl, BeInYnHa
Fu/Fm paBusutace 0.8 otH.ex., a ypoBeHb Dpg) ipy @AP 130 MKMOJIb KBAaHTOB /(MZC) 0KOJI0
0.7 orn. en. Ilepe3nmoBaBIIUE JUCThS COJEP>KAIH BJIBOE MEHbIIE (OTOCHHTETHUECKUX
NUTMEHTOB, HAKaIUIMBAIM 3HAYUTENILHOEC KOJHMYECTBO aHTOLMAHOB, XapaKTEPU30BAINCH
HU3KOW (POTOXMMHUYECKOW AKTUBHOCTHIO M BBICOKMM YPOBHEM JI€IMOKCHUAAIMHU MUTMEHTOB
BHUOJIAKCAHTUHOBOr0 1LMKJIa. C BO300OHOBJIIEHMEM AaKTUBHOM BereTalMu pacTeHuil (maii)
OTMEYAIM YaCTUYHOE BOCCTAHOBJIIEHHWE mHrMeHTHoro ¢onaa u pemapamuio DOCA
NEPE3UMOBABILINX JINCTHEB, O YEM CBUJIETEIILCTBYET YBEJIMYEHHUE IOKa3aTeseil KBaHTOBOTO
Bbixoga OCII. 3aBepienne KU3HEHHOTO LUKIIA JTUCTHEB COMPOBOXKAAIOCH CHIDKeHHEM Dpg)y
10 0.5 OTH. e1. ¥ Pe3KUM yBEJIMUYCHHEM TEIUIOBOM JuCCHIanuu 3ueprun Bo30yxacaus (NPQ)
10 0.9 orH. en. Ce3oHHBbIE M3MEHEHHUS CIEKTPaJbHBIX CBOMCTB JINCTBEB M WHJIEKCOB
(OTOXUMHUYECKOT0 OTPAKEHUS B 1IEJIOM COOTBETCTBOBAIIM AMHAMUKE COJEPKAHUS MUTMEHTOB
U 2(QQPEeKTUBHOCTH HCIOJB30BaHUSA cBeTa Mnpu ¢otocuHTese. llomyueHHble pe3yiabTaThl
YKa3bIBAIOT Ha CYIIECTBEHHYIO TpaHC(HOpPMALINIO CTPYKTYPHO-() YHKIIMOHAIBHON OpraHu3alun
®CA B OHTOr€HE3e 3UMYIOIIMX JIUCTHEB. |'€HETUYECKH 3aKpEIJIEHHOE CBOICTBO 3UMHE-
3€JICHBIX PACTeHUMH COXpaHATh JIMCThS OCHOBaHO Ha cmocobHoctn ux @OCA k
BOCCTAHOBJIEHMIO  (DYHKIMOHAJIBHOM  AKTHBHOCTH  IIOCJI€  IIOKOBOTO  BO3JECHCTBUS
MEPE3NMOBKH, Y€MY CITIOCOOCTBYET KOMILIEKC aJJalTUBHBIX M 3AIIUTHBIX MEXaHU3MOB.

Qunancuposanue — uz cpedcms gedepanbrozo brodxcema (NeNel22040600021-4)

KuroueBblie cioBa: Ajuga reptans L., 3uMHe-3esieHbIe JUCThsI, (POTOCHHTETHYECKHAE TTUTMEHTHI,
AHTOIIMAHBbI, CIICKTPAJIbHBIC UHACKCHI, (1)OTOCI/ICT6M3. ]

AGE AND ADAPTIVE CHANGES IN THE PHOTOSYNTHETIC APPARATUS
OF LEAVES IN WINTER GREEN HERBACEOUS PLANT AJUGA REPTANS L.
IN THE NATURAL CONDITIONS OF THE TAIGA ZONE

Dymova O. V.", Zakhozhiy I. G., Golovko T. K.

Institute of Biology, Komi Science Centre, Ural Branch, Russian Academy of Sciences,
Syktyvkar, Russia;
E-mail: dymovao@ib.komisc.ru

Keywords: Ajuga reptans, winter-green leaves, photosynthetic pigments, anthocyanins, spectral
indices, photosystem 11
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BJIMSTHUE DKCTPAKJIETOYHBIX BEJIKOB SVX44 1 SVX45 DICKEYA SOLANI
HA UMMYHHBIE OTBEThI PACTEHUM

AbsikonoBa A.A., Tenawk H.B., Ilerposa O.E., 'opmkos B.IO.

KazaHckuit HHCTHTYT OHOXHMEH B OHO(MHU3UKH - 000C00JIEHHOE CTPYKTYPHOE MTOApa3AcIICHHIE
®denepanbHOTO TOCYIaPCTBEHHOTO OFOHKETHOTO YUPEKISHNS HayKu «DemeparbHbIi
uccienosarenbekuil nenTp «Kazanckuit Hay4HbI neHTp Poccuiickolt akaneMuu HayK»,

yi. Jlobauesckoro 2/31, r. Kazaup, PO;

E-mail: diakonova27@mail.ru

Jluken ¥ neKTOOaKTepUH SBISIFOTCS OMACHBIMH (PUTONATOr€HHBIMU MEKTOIUTHYECKUMH
OaKTepHsIMH, BBI3BIBAIOIIMMHU TaKWe 3a00JIEBaHUS PACTEHHH KaK MSTKas THWIb W YepHas
HOXKKa. OCHOBHBIMH (paKTOpaMu BHPYJICHTHOCTH JTUX MHUKPOOPTAaHU3MOB SIBIISIFOTCS
noJircaxapua-aerpagupyromue GepMeHThI, a TAKXKE P APYrHX dKCTPAKIECTOYHBIX OEIKOB,
(GyHKIMU KOTOPHIX TIOKa HE oOXapakTepu3oBaHbl. K Takum QaxTopaMm BUPYIEHTHOCTH
OTHOCATCS SVX-1oj00HbIe Oenku. B Hamiei maGoparopu TOKa3aHo, 4TO Oelok SvX
NEKTOOAKTEPUIl SBISETCS DKCTPAKIETOYHOW ITMHK-3aBHCUMOW MeTautonpoTea3oi. OmHako
HACKOJIbKO CXOJKH 0 CBOMCTBaM M (DYHKIIUSIM 3TH OCJIKH y Pa3HbIX POJOB MEKTOIUTHYCCKIX
0aKTepHii OCTaBaJOCh HEW3BECTHBHIM. ODTOT BOINPOC BBHI3BIBAET JONOJHHUTENBHBIA HHTEPEC
BBHUJIy TOTO, YTO Y HEKOTOPBIX BUOB poja Dickeya B reHoMax mpUCYTCTBYET cpa3y JBa IeHa,
KOJUPYIOMIMX SVX-TIOZ0OHBIE OEIKH, B TO BpeMs KaK y MEKTOOAKTEepUi 3TOT T€H B TEHOME
BCETJIa MIPUCYTCTBYET B €MHCTBEHHOM 3K3eMIUIspe. B CBSA3M C ATHM I1eNbI0 TaHHOW paboThI
OBUIO TIOJYYHUTH OYMINEHHBIC MpPENapaThl JBYX PEKOMOWHAHTHBIX SVX-TIOJOOHBIX OEIKOB
Dickeya solani IPO2222 u omeHUTh WX BIMSHHC Ha HMMYHHBIC OTBETHI PACTCHHUS-XO3SIMHA.
Tak xe kKak 1 SVX OellOK MEeKTOOAKTepHil OUMIICHHBIEC MPerapaTsl 000X PEKOMOMHAHTHBIX
Svx-momobueix OenkoB Dickeya solani oGmagamu mpoTeasHOM aKTHBHOCTHIO. JlaHHBIMHU
OCJIKOBBIMH  TperapaTaMu oOpaboTanu JIMCThsI pacTeHUWd Tabaka W BBIICHWIH, YTO
UHOKYJISIUs ogHOro u3 SvX-romosioroB Dickeya solani (Svx44), Tak ke kak u SVX Oenka
NEKTOOAKTepUil, TPUBOAUT K WHAYKIIUM BOCIPUUMYHUBBIX STHIICH-OIIOCPEIYEMBIX OTBETOB
pacTeHuii, a HHOKYJISAIHs BTOporo romosora (Svx45) — uet. [Ipu atom nHGUIBTpaIHs 0060Mx
PEKOMOUWHAHTHBIX OCJIKOB B JIUCThA pacTeHUU Tabaka, MpenoOpabOTaHHBIE SIUCUTOPOM
XUTOOKTA030M, MPUBOAMUT K CHI)KEHHUIO YPOBHS MEPEKUCH BOAOPO/IA, YTO CBUJETEIBCTBYET O
UMMYHOCYTIPECCOPHBIX CBOHCTBAX MCCIIETyEMbIX OEIIKOB.

Pabota BeimonHeHa npu noanepxke rpanta PH® Ne 19-14-00194.

KiroueBbie cioBa: Svx-monoOHbie Oenku, Dickeya, MMMyHHBIE OTBETbI, BOCHPHUHMYHBBIC
OTBEThI

EFFECT OF EXTRACELLULAR PROTEINS SVX44 AND SVX45
OF DICKEYA SOLANI ON PLANT IMMUNE RESPONSES

Diakonova A.A., Tendiuk N.V., Petrova O.E., Gorshkov V.Y.

Kazan Institute of Biochemistry and Biophysics, FRC Kazan Scientific Center of RAS, 420111
Kazan, Russia

Key words: Svx-like proteins, Dickeya, immune responses, susceptible responses
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POJIb PUTOHNAHHNHA B PASBBUTHUU TAJTNIOMA MARCHANTIA
POLYMORPHA: KOHCTPYUPOBAHUME BEKTOPA 1JIs1 HOKAYTUPOBAHUA
I'EHA MPPC C TIOMOLIBIO CUCTEMBI CRISPR/CAS9

Jdanbkuna U.B., BajgeeBa JLP.

Kazanckwuii (IlpuBomxkckuit) dpenepanbhelii yauBepcureT, Kazans, Poccus;
E-mail: ilonadiadkina@gmail.com

CemeiictBo reHoB ¢uronnanuna (PC) mpencraBisier coboit cnenuduyeckue s
pacTteHuii Meabcoepkaiie Oenku OakTepuil M pacTeHHWH, OCHOBHOM (YHKIHEH KOTOPBIX
ABIIIETCS y4yacTHe B IepeHoce 3JeKTpoHoB. Kpome Toro, mokazaHo, uro PC Takxe
YYacTBYIOT B JPYI'MX BHYTPUKJIETOUHBIX IpOLIECCAX, TAKUX Kak AupdepeHIupoBKa H
peopranuzanma KiIeToK, IpopacTaHUe MbUIBLIEBBIX TPYOOK, pa3BUTHE OPraHOB BEPXYILIECYHBIX
MOYEeK M coMaTh4eckuii sMOprorenes. OQHAKO 3BONIONHS PETYIATOPHBIX MYyTEH, B KOTOpBIE
MoryT ObITh BOBJeueHbl PC, eme HemoctatouHo u3ydeHa. MccienoBanue PC kak ogHUX M3
(bakTOpOB pa3BUTHS MHOTOKJIETOYHBIX PACTCHHUN IMO3BOJIUT OOHAPY)KUTh HOBBIE JAaHHBIC O
CUCTEMHOCTH M B3aWMOCBSI3U PEryJSLUUA POCTa, Pa3BUTHS M MeTaboJIM3Ma pPACTEHUM.
[lepcneKTHBHBIM MOJIENBIO JJIsi M3YYCHUsI MOJICKYJIIpHON OMoJoruu, B yacTHOCTH, poiu PC,
sBisieTcst neyeHounuk Marchantia polymorpha - pactenue u3 rpyrnisl, 3aHUMAOIICH BaKHOE
MECTO B 3BOJIIOIIUY HA3EMHBIX PACTCHUM.

Jlonrocpo4yHoi 1enpl0 AaHHOTO HccienoBaHus Obul aHanu3 poiaun PC B pasBuTumn
tTaJuioMa Mxa-nedeHounuka Marchantia polymorpha. IocienoBaTenbHOCTH, KOIUPYIOIIHE
nHanpasisironyro PHK, BecrpauBanu B Bektrop pMpGE En03 mox xontponem mpomortopa M.
polymorpha  MpU6-1pro.  Ilomyuennyio  mociemoBatenbHOocTh  MpU6:  SgQRNA
cyOknmonupoBasii B OuHapubiii BekTop pMpGEO11l mgns tpancdopmanuu pacTeHuit.
[lonydeHHble B pe3yibTare KIOHHPOBAHUS pPEKOMOWHAHTHBIE OWHApPHBIE BEKTOpa C
MHTETPUPOBAHHBIMU TocienoBarenbHocTaMu MpU6-pro: sgRNA nanee tpanchopmupoBamu
B Agrobacterium tumefaciens GV2660 meTooM XUMHUYECKON TpaHCHOPMAIIHH.

Takum o00pa3oMm, MBI TONYyYHIH 3 peKOMOWMHAHTHBIX mTamma A. tumefaciens c
MHTETPUPOBAaHHBIMU OMHapHbIMH BekTopamMu MpU6-pro: sgRNA a1 HOkayTHpOBaHMsI TeHa
PC (Mapoly0037s0115) ¢ nomompio Metona penaktupoBanusi reHoma CRISPR/Cas9.
[Tocnenyromas pa3paboTka HOKAyTHBIX PAaCTEHUH MO3BOJIMUT BhISICHUTH posib PC B mpoueccax
pa3BUTHS y MHOTOKJIETOYHBIX PACTEHUI.

Pabora Brimonnena npu noanepxkke crunenauu [pesuaenra PO [1C-3391.2021.4 no
nporpamme [TPUOPUTET-2030 Kazanckoro ¢eaepalbHOTO YHUBEPCUTETA.

KawueBbie caoBa: (GUTOIMAHWH, MHOTOKJIETOYHas opranmsamnus, Marchantia polymorpha,
CRISPR/Cas9

THE ROLE OF PHYTOCYANIN IN THE DEVELOPMENT
OF THE MARCHANTIA POLYMORPHA THALLUS: CONSTRUCTION
OF AVECTOR TO KNOCKOUT THE MPPC GENE
USING THE CRISPR/CAS9 SYSTEM
Diadkina 1.V., Valeeva L.R.
Kazan Federal University, Kazan, Russia
Key words: phytocyanin, multicellular, Marchantia polymorpha, CRISPR/Cas9
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PU3OBAKTEPHUU H UX JK301OJTUCAXAPHU/IbI B PET'YJIMPOBAHUU
IMPO/AHTUOKCHUJAHTHOU CUCTEMBbI B PACTEHUSAX IN VITRO M IN VIVO

EBceeBa H.B.l*, Eropenkona I/I.B.l, TrkadeHKO O.B.Z, JlenncoBa AJO2
Tperyoosa K.B.!, Mo3ansicoa H.H.!, Bypsirun r.J.t

! HHctuTyT OMOXMMUM 1 GU3NOIOTUU pacTeHuid U Mukpooprannmos, ®UL «CapaToBckuii Hay4YHBIH
uentp PAH» (MB®PM PAH), Capatos, Poccus

2@I'BOY BO CapartoBckuii TOCY/IapCTBEHHBII YHUBEPCUTET TeHETUKH, HH)KEHEPHUH ¥ OMOTEXHOJIOTHH
nmernn H.W. BaBumosa, Caparos, Poccus

“E-mail: evseeva_n@ibppm.ru

OYHKIIMOHUPOBAHUE M PETYISUs PO/aHTHOKCUIAHTHBIX CHCTEM B PAaCTEHHSIX
SBISICTCA OJHMM M3 OCHOBHBIX MEXaHH3MOB HX CTPECCOYCTOMYMBOCTH, B YACTHOCTHU
UHAyIHpYyeMol pu3olakTepusMu. VcciaenoBaHbl MEXaHH3Mbl AHTHOKCHJIAHTHON 3aIlIUTHI
MUKPOKJIOHOB Kaprodens (Solanum tuberosum L.) copra HeBckuii u3 KouteKiuu Kaprodes
in vitro ®I'BOY BO CaparoBckuii ['AY mpu HHOKYJISIHHA KOHCOPIIMYMOM pPHU300aKTEpHiA
Azospirillum baldaniorum Sp245, Ochrobactrum cytisi IPA7.2 (10° ki/mn) B ycmoBmsix in
vitro, u mpu 00paboTKe HPOpOCTKOB spoBoii mmenunbl (Triticum aestivum L.) copra
CapatoBckas 29 B 1abopaTOpHBIX OmbITax iN VIVvo pu3obakrepusimu Paenibacillus polymyxa
CCM 1465 wu wux ox3ononucaxapuaamu (OIIC) w3  koieknuu  pusochepHbIX
mukpoopranuzmos  UBOPM  PAH (http://collection.ibppm.ru). OcmoTuueckuii cTpecc
CO3/aBalld MyTeM J100aBlIeHUS B Cpely KYJIbTUBHPOBaHUS monudTuieHrmkomns (M.m. ~6000
Ha). OuenuBaim  coaepkaHue  ManoHoBoro  juanpiaeruaa (MJIIA),  aKTHBHOCTB
AQHTHOKCHIAHTHBIX (PepMEHTOB (NMEPOKCHIA3bl M KaTanas3bl) B JUCTBAX U MOp(doorniyeckue
napamMeTpsl TOCJe CTpecca M pernapanud i MHKPOKJIOHOB KapTodels W TpPOPOCTKOB
nmeHunpl.  [lokazano, 4ro OakTepu3anuss MHKPOKJIOHOB KapTodens MpuBOIMiIa K
MOBBIIICHUIO AKTUBHOCTH KaTalla3bl MpHU cTpecce W penaparmu. OOpaboTKa MPOPOCTKOB
mmennisr P, polymyxa CCM 1465 (10° /i) m ux DIIC (0,2 Mr/Min) COmpoBOXKIaIach
YCUJICHHEM AaKTUBHOCTH TEpPOKCHIa3bl IMPH CTpecce M penapanuu. OTO, MO-BUANMOMY,
CHOCOOCTBOBAJIO CHWKEHHIO YypoBHSA MJIA B IIMCThSIX MHKpPOKIOHOB Kaprodens u
IPOPOCTKOB IMIIEHHUIIBI OCIIE CTpecca U perapaluy, 4YTo IPUBOIMIO K CMATYEHHUIO JeHCTBUSA
OKHCITUTENIFHOTO CTpecca Ha pacTeHUs W MX OBICTPOMY BOCCTAHOBIICHHIO TOCJE CTpecca.
[TonydeHHble  pe3ynabTaThl  pacIIUpSAIOT  IHpeiacTaBieHHe 00 addekrax  aeicTBus
MHKpOCcUMOMOHTOB U ux DIIC Ha pacTeHus B YCIOBHIX OCMOTHYECKOTO cTpecca In Vitro u in
VIVO ¥ MO3BOJISIIOT PEKOMEHI0BATh HCIIOIb30BAHUE HCCICAYSMbIX HaMH OaKTepUi U HX
MeTaboJIMTOB B COCTaBE KOMOMHUPOBAHHBIX OMOYO0PEHHIA.

KaroueBbie ciaoBa: Solanum tuberosum L., Triticum aestivum L., ¢uroctumynupyromime
pU300aKTepHH, SK30MOIMCAXAPH/Ib, AHTHOKCHIAHTBI, CTPECC

RHIZOBACTERIA AND THEIR EXOPOLYSACCHARIDES IN THE REGULATION
OF THE PRO/ANTIOXIDANT SYSTEM IN PLANTS IN VITRO AND IN VIVO

Evseeva N.V."", Yegorenkova I.V.}, Tkachenko O.V.2, Denisova A.Yu.?,
Tregubova K.V., Pozdnyakova N.N.}, Burygin G.L.*

! Institute of Biochemistry and Physiology of Plants and Microorganisms, Saratov Scientific Centre of
the RAS (IBPPM RAS), Saratov, Russia
2 Saratov State University of Genetics, Biotechnology and Engineering named after N.I. Vavilov,
Saratov, Russia

Keywords: Solanum tuberosum L., Triticum aestivum L., plant-growth-promoting
rhizobacteria, exopolysaccharides, antioxidants, stress

137


mailto:evseeva_n@ibppm.ru
http://collection.ibppm.ru/

¥ oWaMONOros PACTERHA
) s e «Buonorusa pacteHuii B anoxy rnobanbHbIX U3mMeHeHui knumarta»  18-23 ceHT0psa 2023 ropa, r. Ydba
% YOhA 2023 P y p ()

_M3YYEHHE TEHETUYECKOMN CTABWJIBHOCTH
PACTEHUU-PET'EHEPAHTOB LILIUM PILOSIUSCULUM (FREYN) MISCZ.

Eropos 10.A.", OxJonkoBa K. M.

Cesepo-Boctounslii GpenepansHbId yHUBEPCHTET, SKyTCK, Poccus
E-mail: egorov.y.a@s-vfu.ru

HccnenoBanue peakux M HUCYE3AIOIIMX BUJOB PAaCTEHUN HMEET TEOPETUYECKOE MU
MPAKTUYECKOE 3HAYEHHE C TOYKU 3PEHUsS] COXPaHEHHUs OHOpazHOOOpa3usi U HKOJIOTMYECKOi
CTaOUJIBHOCTH JIOKAIBHBIX Teppurtopuil. OJHUM U3 pEAKUX BUAOB pacTeHUM SKyTuu
seisieres s kyapesatas (Lilium pilosiusculum (Freyn) Miscz), koropast mpeacTaBisieT
co00li MHOTOJICTHEE TPaBSHUCTOEC JYKOBHUHOE pacTeHue cemerictBa Jluieiinsie (Liliaceae).
OCHOBHOM TNPUYUHON COKpaIICHUs TMONYJALMA M YUCICHHOCTH JAHHOTO BHJIa PaCTEHUS
SBIISICTCSA pa3pyLICHHE ECTECTBEHHOW Cpeapl OOWTaHUS B pe3yibTaTe BBIPYOKH JIECOB,
MIPOMBIIIJICHHOTO OCBOEHUSI TEPPUTOPHIA, MOXKApOB U HEKOHTPOJIUPYEeMOro cOopa BBHUIY
JIEKOPAaTUBHOCTH PACTEHHUS.

K MHHOBallMOHHBIM METOJAM COXPAaHEHUs PEIKUX M HCUE3AIOUIMX BUIOB PACTECHUU
OTHOCHUTCS TEXHOJIOTUSI MUKPOKJIOHAJILHOTO Pa3MHOXKEHHUS. DTOT METO/ MO3BOJISET OTYyYUTh
T€HETUYECKN UJECHTUYHBIE PACTEHUS U3 OJHOM MAaTepUHCKOM pacTUTenbHOM TKaHu. OHaKo,
HECMOTpPSI Ha IPEUMYILECTBA U BO3MOKHOCTH MMKPOKJIOHAJIBHOTO Pa3MHOXKEHHSI BO3HUKAET
BOIPOC O TEHETUYECKOM CTAOMIbLHOCTH STUX PACTEHUH.

[lenbto uccaenoBaHus SIBISIETCS M3YYEHHE T'€HETUYECKOW CTaOMIIBbHOCTU IMOTYYEHHBIX
pacrenuii-pereaepantos Lilium pilosiusculum. B kauecTBe cpaBHHMTENBHBIX 00Pa3IOB OBLIH
OTOOpaHbl JIUCThS MUKPOKJIOHOB U JAMKOPACTYUIMX pAacTeHMM JWIMM KyJpeBaTow,
mpouspacTaromux Ha Tepputopuu HropOunckoro paiiona Sxytun. Boeigenennsie JTHK
aHaM3UpoBAIM Ha crekrpodoromerpe u ¢umoopumerpe, RAPD-ananu3 mpoBoauimm ¢
HeceU(pUIECKUMHU npanMepamu, amMIuupuIpyeMbie 00pa3sIsl oABEprain
AIIEKTPOPOPETUUECKOMY pPA3JeNICHUI0 W aHalu3y Ha Telb-IOKYMEHTUPYIOUIeH cucreme.
[TomyueHHbIe JaHHBIE TTOJIBEPTATIN MPOTPaAaMMHON 00pabOTKE U OLIEHUBAIH ITyTEM CPaBHEHHUS.

Pe3ynbTarhl nccnenoBaHusl MOKa3ajld BBICOKYIO I€HETHUYECKYHO CTAOMIIBHOCTH JIMIIMU
KyJpeBaTO B PACCMOTPEHHBIX oOOpa3lax AUKOPACTYIIEr0 pAacTeHHs W TMOJYyYEHHBIX
MUKPOKJIOHAJIBHBIM Pa3MHOKEHUEM pPACTEHUN-PEreHepaHTOB. OTO IO3BOJIMIIO TEPEBECTH
pacTeHUsI-pEreHepaHThl Ha CIEAYIOMIMI 3Tall aJanTalluy B YCIOBHUIX OTKPBITOrO TPYHTA.

UccnenoBanne BbmoaHeHo B CB®Y 3a cuer rpanta PH® Ne22-14-20031,
https://rscf.ru/en/project/22-14-20031.

Kurouesnbie ciosa: Lilium pilosiusculum (Freyn) Miscz), mukpoxionst, THK, RAPD-anasnu3

STUDY OF THE GENETIC STABILITY OF REGENERATED PLANTS
LILIUM PILOSIUSCULUM (FREYN) MISCZ.

Egorov Y.A., Okhlopkova Z.M.
North-Eastern Federal University, Yakutsk, Russia
Key words: Lilium pilosiusculum (Freyn) Miscz), microclones, DNA, RAPD analysis
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CAJIMINUJIAT-UHAYHUPYEMBIE XUTUHA3A-IIOJOBHBIE
BEJIKM KOPHEH 'OPOXA

Eroposa A.M.

Kazanckwuit mactuTyT Onoxumum u 6nodusnku GUIL KasHI[ PAH, Kazans, Poccus
“E-mail: egorova@kibb.knc.ru

3ammTHBIC OCNKM pacTEeHH, IMIaBHBIM 00pa3oM, MHIYLUPYIOTCS B OTBET Ha JieiiCTBHE
natoreHoB. Panee Hamu ObUIO IIOKA3aHO, YTO OAMH W3 KJIIOUEBBIX (DAaKTOPOB CHCTEMHOI'O
uMMyHHUTEeTa — canmuumwioBas kucinora (CK) wuHaynupyer B KOpHSX ropoxa OelKH,
OTHOCALIMECS K INIMKO3UA-ruApona3am ceM. 18. B pesynabrare OnoMH(OpPMAMOHHOTO
aHalM3a B TEHOME ropoxa ObUIO OOHapyXkeHO |5 mociesoBaTeNbHOCTEH CcoaepKalmx
uaeHTuguurposanssle paHee B CK-muaynupyeMmbix Oenkax MENTHAbI U OTHOCSILUECS K
GH18- xuTtnHaza-monoOHOMY cynepceMeicTBy OenkoB. Bce BhIIBICHHBIE OeNKH COIepiKatr
3aMeHbl aMMHOKHUCJIOT B KOHcepBaTUBHOM DxDXE XWTHH-CBSI3BIBAIOLIEM JOMEHE, Ba)KHOM
JUTSL TIPOSIBIICHHSI XUTUH3HON aKTUBHOCTHU. TpaHCKPHUIITOMHBINA aHAIM3 MOKa3al, 4To yepe3 12
y. gedictBuss CK mnoBelmaercss 3kcmpeccuss BceX 15 BBIABIEHHBIX T'€HOB M Haubosiee
3HAUUTENIBHO MHAYLIMPOBAIACH AKCIPECCHUsl OAHOrO M3 Hux. Uepes 24 4. skcmpeccus MATU
IeHOB IMpPOAOJDKAJa IOBBIMIATECS, TOIJA KaK OSKCIpPEecCHs JpPYrHX — CHMKalach, 4TO
HaOmonanoce u yepes 72 4. nedctBus CK. DTO roBOpUT O TOM, YTO JaHHBIE I'€HBI U
KOJMpYEMble MU OEJIKU SIBJIAIOTCS OEJIKaMH PaHHEro OTBETa U ObICTPO MHAYLIUPYIOTCS MOCIIEe
Havyana aeiictBusi CK. Onenka XUTHMHA3HOW aKTUBHOCTHM Ha NpuMepe OENKOB B KHUCIIOU
o0nacTi, WACHTU(UIMPOBAHHBIX HaMHU C HCIOJIB30BAaHUEM BOJOPACTBOPUMOIO cyOcTpara
TJIMKOJIb XUTHHA TMOKa3ajia, YTO OHU HE THUAPOJM3YIOT XUTHH, HO COXPAaHSUIM CIIOCOOHOCTDH
cBs3bIBaThCs ¢ HUM. Kpome Toro, Genku CEeKpeTHpOBANIUCh B amoriacT. AHajau3 BIMSHUSA
ounteHHbIX CK-mHAyIHMpyeMbIX XUTHHA3a-TIOJOOHBIX OEITKOB Ha POCT MAaTOTEHHOTO Ipubda
Fusarium oxysporum mokasaj, 4To Ha TPETbU CYTKH OHU MHTHOMPYIOT ero pocT Ha 20% 1o
CPaBHEHHMIO C KOHTPOJbHBIM BapuaHTOM. VIMEHHO SKCIpeccHsi W CHHTE3 3THX OEJKOB
SBJISIACh HAaUOOJIBIIEH 10 CPABHEHUIO C IPYTMMH 3allUTHBIMHU O€JIKaMH, UHIyLUPYEMbIMH B
KOpHsIX ropoxa noj aedicteueM CK, yTo Hapsiay ¢ JaHHBIMH 00 MX CEKpELMH B aroIulacT u
MHIHOMPYIOLIEM JeHCTBUH Ha POCT MATOreHHoro rpuda Fusarium oxysporum roBopst 00 ux
pOJIK B peajn3aluy 3alUTHOTO OTBETA KOPHEN pacTeHUIl ropoxa.

Wnentuduxanus OenkoB MpoBOAMIach NMpH (puHaHCOBOM moanepxke ['oc. 3amanus
OUIL KasHIT PAH (Ne 122011800135-6). XapaktepucTuka OEIKOB MPOBOAMUIACH 33 CUET
rpanta PO®U 20-016-00238.

KiaroueBble ciaoBa: camuuumnoBas Kuciora, Pisum sativum, xuTuHasza-nmomoOHBIE OENKH,
(UTOUMMYHHTET

SALICYLIC ACID INDUCED CHITINASE-LIKE PROTEINS IN PEA ROOTS

Egorova A.M.
Kazan Institute of Biochemistry and Biophysics FRC KazSC of RAS, Kazan, Russia
Key words: salicylic acid, Pisum sativum, chitinase-like proteins, phytoimmunity
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OCOBEHHOCTHU METABOJIMYECKOM AJANITALIMHA PACTEHUMI
K AE@OUIUTY KUCJIIOPOJA U ITOCJIEAYIOIEHN PEADPALIUA

Emeansinos B.B.

Cankt-lletepOyprckuii rocynapcTBeHHbl yHUBepcuteT, Cankr-IlerepOypr, Poccus
E-mail: bootika@mail.ru

B nmpupoaHbIX 5KOCHCTEMax M arpolieHO3aX PAacTEHMsI YaCTO OKa3bIBAKOTCS B YCIOBUAX
M30BITOYHOTO YBJIQXKHEHHSI WUJIM 3aTOIUICHUS, KOTOpbIE MPUBOAAT K IEPUIUTY KHUCIOPOIa
(TUTMOKCUH), a JUIMTENbHOE MPUCYTCTBHE 3aCTOMHBIX BOJ| CIIOCOOCTBYET PAa3BUTHIO TOJHOTO
OTCYTCTBHS Kuciopoja (aHokcuu). Bo3BpaleHrne HOMaNbHBIX YCIOBUN al’pallid, HapuMep
IpU yXOJ€ MABOJIKOBBIX BOJ, aKTUBHUPYET MPOLECCHl MOCTTUIO/aHOKCHUYECKOTO OKHCIICHHUS.
[TonoOHOE BO37CHCTBHE Ha3bIBaeTCs peadparuedl win peokcureHanuend. CrocoOHOCTD
aJanTUpOBaThCcsl K KHUCIOPOJHOM HEIOCTAaTOYHOCTH CBSI3aHA C HAJIMYUEM Yy PpACTEHHM
pPa3IMYHBIX MPHUCIOCOOJICHHUM, MHOTHE U3 KOTOPBIX OIOCPEIOBAHBI CYIIECTBEHHBIMU
W3MCHCHUsIMU OOMeHa BerecTB. Metabommueckoe npodunmpoBanue ¢ nomoinipio ['X-MC
BBISIBUJIO CYIIECTBEHHBbIE H3MEHEHUsT B MeTaboioMax HCCIEeOBAaHHBIX PACTEHU MpHu
HEJIOCTaTKE KHCIOpoJa. Y TIICHHUIbI (HEYCTOMYMBOE pACTEHWE) AHOKCHUS MPUBOJWIA K
YMEHBLIECHUIO CIIEKTpa JUCaxapuJ0B U HAKOIUICHUIO NMUpYyBaTa, Jlakrara, rnpojuHa u 'AMK.
VY puca (ycroilunMBoe pacTeHHE) HAKAIUIMBAJIUCH CYKIHMHAT, (pymapat, mpomuH, [AMK nu
alaHWH, a Takxke AQUPHl KUPHBIX KHUCIOT, YTO MOXET OBITh CJEJICTBUEM AaKTHBAIUH
murmugHoro obmena. Cyknmuart, amanuH U [AMK sBisroTcs BaKHBIMH aHApPOOHBIMH
MeTabonuTtaMu, 00pa3yIOUIMMUCS B aHaIIepoTHYecKux myTax peokucieHus HAJI(D)H.
[lepepacnpeneneHue 3HAYUMOCTH CaxapoB M OPraHMYECKHX KHCIIOT BBISIBICHO Yy 00O0HX
pacTeHUid, YTO OMPEAeNsAIOCh aKTUBAIMEH IIMKOIN3a, OPOKEHUN U albTepHATHBHBIX MyTei
peoxucnenus HAJI(®)H. KpaTkocpouHas peokcureHanus o4ty He OKa3bIBajia BO3/ICUCTBUS
Ha MeTabOJOMBI, KOTOpbIE TPYNIUPOBAINCH BMECTE C AHOKCUYECKUMHU, OCOOCHHO IpHU
MPOJODKUTENBHBIX CpPOKaxX aHOKcHU. [lnurenbHas peaspaiusi CIOCOOCTBOBajla CIABUTAM
MeTa00JIOMOB B CTOPOHY HOPMBI, OCOOEHHO Yy puca. YpOBEHb CJIOXHBIX Caxapos,
AMUHOKHUCIJIOT, = CTEPMHOB M  JKUPHBIX  KHUCJIOT  BO3pacTajg, a  aHa’pOOHBIX
MeTabonmuToB - yMmeHbmancs. CXOAHbIE C€ pHUCOM U3MEHEHuss MerabonoMa ObLIH
MPOJIEMOHCTPUPOBAHBl M I JUKOPACTYIIMX PACTCHUU-TUAPOPUTOB, OOUTAIOIIMX B
YCIOBUSAX JIe(UIINTa KUCIOPOA.

Hccnenosanue BeinoHEHO pu noiepikke PHO® (mpoekt Ne 22-24-00484).

KiaroueBble cjioBa: MeTa60J'IOMI/IKa, KHUCIIOpOAHAsA HEAOCTATOYHOCTb, pCaspanus, IMIICHUIIA,
puc, THAPODHUTHI

PECULIARITIES OF METABOLIC ADAPTATION OF PLANTS

TO OXYGEN DEFICIENCY AND SUBSEQUENT REAERATION

Yemelyanov V.V.
St. Petersburg State University, St. Petersburg, Russia
Key words: metabolomics, oxygen deficiency, re-aeration, wheat, rice, hydrophytes
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OLIEHKA BJIUSIHUSI KOHJIULIMOHUPOBAHHOWM CPE/IbI
HA ITPOJIU®EPATUBHY IO AKTUBHOCTH CYCHEH3UOHHBIX KYJBTYP
KJETOK PACTEHUM

EpemeeBa E.A.l, Hocos A.B.l*, TuToBa M.B.l, domMeHKOB A.A.l,
Kabrunukos O.1.12

' UuctutyT Qusuonorun pactenuii um. KA. Tumupszesa PAH, Mocksa, Poccnst

2 MoCKOBCKHif rocyapCTBeHHbIN yHIBepcuTeT nMeHH M.B. JlomoHOCOBa, OMOIOrH4ecKwii
¢akynbret, MockBa, Poccus;

“"Email: alexv.nosov@mail.ru

Crumynsinus koHaunuonuposannoi cpenoit (KC) mponudepanuu KyIbTHBUPYEMBIX N
VItr0 KIJICTOK pacTeHWil Moka3aHa B psane wuccienoBanuil. [aHublil 3ddexT MoxeT ObITh
oOycnoBieH, B yacTHocTd, Oenkamu u nentugamu KC. B gannoit pabote wucciemnoBain
BiausHue OenkoB u mentugoB KC Ha mponmgepanuio CyCleH3MOHHBIX KYJIBTYp KJIETOK
pacTeHuil.

Jlns oueHku nponudepanuy CyCleH3MOHHBIX KYJIbTYp KJIETOK Oblia pazpaboTaHa TecT-
CUCTEeMa, OCHOBaHHAsI HA U3MEpPEHUH (HIyOpeCUEHIIMU aHUIMHOBOTO CHHET0, CBSA3ABIIETOCs C
KaJUI030M CPEIMHHBIX IUIACTUHOK. MeTo | OKpalMBaHus Kajulo3bl aHWJIMHOBBIM CUHUM paHee
HE MPUMEHSJICS JIJIs OTpeielieHusl MpoiaudepaTuBHON aKTUBHOCTH.

beuto mokaszano, uto po6asnenne KC kynpryp kierok Medicago sativa u Arabidopsis
thaliana k kynsType kietok M. sativa mpu mepecaake MPUBOIUT K MOBBIIICHHIO KOJHYECTBA
KaJUTO3BI ¥, CJIEJIOBATEIbHO, K IMOBBIIICHUIO ypoBHS Tposmdepanuu. Ipdekt Habiromancs
npu pobasnenuu 20% u 40% KC u He 3aBucen OT BUAA KYJIbTYpbl, OT KOTOpOW ObLia
nosyueHa KC.

JHo6asnenne KC mocne nporpeanust npu 95°C unrubupoBaio mnponudepaiunto, B TO
BpeMs Kak auanu3oBanHas KC u ¢pakuus nentugoB ¢ MOJEKYyIsIpHOM Maccoil MmeHee 3 k/la
AKTUBHUPOBAIIU MPOIH(EpaIHIo.

Macc-cniektpomerpuueckuii ananmu3 KC CycrneH3MOHHBIX KyNbTyp KieTok Solanum
lycopersicum, Arabidopsis thaliana u Medicago sativa mokasan, uTo 3HayWTeIbHAs YaCTh
HK30IIpOTEOMa IMpeJCTaBiIeHa OelKkaMH KIJIETOUYHOM CTEHKM U BHEKJIETOYHBIM OelKaMm.
OyHKIMOHANBHAS aHHOTAIUS [OKa3zaja, YTO OOHApyKeHHbIe OENKM OTBEYaloT 3a
NepeCTPONKY KJIETOYHON CTEHKH, MOJIEP>KaHNEe PEJIOKC CTaTyca U MEPBUYHbBIN METa00IHU3M.

Karouessie caoBa: Ilpommudepamuss, KymbTypsl KIETOK pacTeHHH, Kajllo3a, TECT-CHUCTEMA,
CEeKpeTHpyeMble OeNIKH, CeKPEeTUPYEMBbIE TIEITHIBI

EVALUATION OF THE INFLUENCE OF CONDITIONED MEDIUM
ON THE PROLIFERATIVE ACTIVITY
OF PLANT CELL SUSPENSION CULTURES

Eremeeva E.A.", Nosov A.V.>* Titova M.V.}, Fomenkov A.A.}, Klychnikov O.1.*2

! Institute of Plant Physiology, Russian Academy of Sciences, K.A. Timiryazev RAS, Moscow, Russia
? Lomonosov Moscow State University, Faculty of Biology, Moscow, Russia;
"Email: alexv.nosov@mail.ru

Key words: Proliferation, plant cell suspension cultures, callose, test system, secreted proteins,
secreted peptides
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KAUYECTBEHHBIN 1 KOJTMYECTBEHHBI COCTAB
®EHOJIbHBIX COEIVHEHUM Y TABAKA ITPA 3ACOJIEHAU
U B IIOCTCTPECCOBBIN IEPHO/I
Epmoumn A.A. , Tyréaesa A.C., Fanumes B.A., Kuceaésa H.C.

Ypanbckuii GpenepanbHbiil yHuBepcuTeT, ExaTepunOypr, Poccus
E-mail: Alexander.Ermoshin@urfu.ru

Oco0eHHOCTBIO COJIEBOTO CTpecca SIBISIETCSl €ro JABOWCTBEHHOE JEHCTBUE — HU30BITOK
NaCl siBnsieTcsi TOKCHYHBIM U BBI3bIBAET OCMOTHYECKHIA CTpeCC.

MogensHble pacTeHHs Tabaka MmoaBepranu aciicTButo pactBopoB 25 u 50 MM NaCl B
tedueHne 20 paHel, koHTponb — HpO. 3arem wyacTh pacTeHMil NPOJOJIKAJIM IOJUBAThH
pacTBOpOM COJIM, JPYryr0 — JAUCTWUIMpoBaHHOW Bojod. Ha 40 neHs skcnepumeHTa
OLICHUBAJIM TIOKA3aTEeNIN POCTA U COCTaB ()EHOJIBHBIX COCTMHEHUH B pa3HBIX OpraHax.

NaCl BbI3bIBa)I YMEHBIIIEHHE BHICOTHI pacTeHuil Ha 35—43%, chipoii Mmacchl Ha 20—49%
B 3aBUCHUMOCTH OT JICMCTBYIOIIEH KOHIIEHTpaUUH. B mocTcTpeccoBhlil epruo NPOUCXOIUIIO
BOCCTAHOBJICHHE PACTEHHH 10 pa3MepoB KOHTpOJbHOU rpynmbsl (96 u 84% oT miuHBI B
KOHTpOJIE).

Haubonbiiee copepxanre (peHOIbHBIX COSIMHEHUN OOHApPYXKEHO B JIMCTHIX Tabaka B
koHTpode (1,6 mr/r ceip Beca), Haumenbiee — B credie (0,3 mr/r). O6paboTka Tabaka 25 MM
NaCl BbI3bIBaia 3HAYMTEIBLHOE MOBBIIICHHE COACP)KAHUSA (PEHOJIBHBIX COCAMHEHHUN B KOPHSIX
u crebiie, HO HE BIHMJIAa HAa WX COJACPKAHHE B JIMCTHAX, YTO SIBIISCTCS MPOSBICHHEM
6apbepHoit GyHKImen kopHs u ctebus. [Ipu 50 MM NaCl comeprkanue (heHONBHBIX BEIICCTB
B JIUCTE M KOPHE HUXKE, YeM B KOHTpoJie U B BapuaHte ¢ 25 MM NaCl. BepositHo, neiicrue 50
MM BBI3BIBAET pa3BUTHE CTpPEcca BBIIIE YPOBHSA, K KOTOPOMY MOTYT aJalTHUPOBATHCS
pactenust. IIpu cHATUM AeicTBUS cTpeccopa, HE 3aBHCHUMO OT KOHLIEHTpAalMM COJUM U OT
OopraHa pacTeHHs, cojep)KaHue (EHOJIBHBIX COEIMHEHUN BO3pacTajio W MPEBOCXOIUIO
YpOBEHb B KOHTpoJIe. ITOT 3 (DEKT ABIISETCSA YaCThIO MEXaHNU3Ma BOCCTAHOBJICHUS PAaCTEHUH.

Metonom HPLC-MS npoBenen nouck 13 (eHOIBHBIX COEAMHEHUH, yJacTBYIOIIUX B
nporieccax JUTHU(PUKAIMH WK BBITOIHSIONINX aHTHOKCHIAHTHYIO QyHKIMIO0. [TokazaHo, 9yTo
BO BCEX HCCIIEJIOBAaHHBIX BapHaHTaX MPHUCYTCTBYET KBEPUUTHH W CATHULMIOBAs KUCIOTA.
Pyt oTCyTCTBYeT B KOHTpOJE M TOSBISETCS B OTBET Ha cTpeccoBoe Bo3zeiictaue. [Ipu
3aCOJICHHH PECBEPaTpoOi, ramioBas, QepynoBas, BaHWIMHOBAas, CHPUHTOBAas U KOpHYHAs
KHUCJIOTHI HE OOHAPYKEHBI.

Pabota BeimonHeHa npu nojaep:xkke Poccuiickoro Hayunoro ®onna, npoekt Ne 22—
24-00817, https://rscf.ru/project/22—24-00817/.

KiroueBble ciioBa: Ta6a1<, 3aCOJICHHUE, q)CHOHLHBIQ COCOIUHCHUA

THE QUALITATIVE AND QUANTITATIVE COMPOSITION OF PHENOLIC
COMPOUNDS IN TOBACCO PLANTS UNDER SALINIZATION
AND DURING POSTSTRESS PERIOD
Ermoshin A.A.*, Tugbaeva A.S., Galishev B.A., Kiseleva I.S.

Ural Federal University, Yekaterinburg, Russia
“E-mail: Alexander.Ermoshin@urfu.ru

Keywords: tobacco, salinity, phenolic compounds.
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®UTOIOPMOH KHWHETHH U CBOBO/IHBIE )KUPHBIE KUCJIOTHI PACTEHUI
B YCJIOBUSAX JEOUIIUTA KUCJIOPOJA
Epmiosa AH., Crepaurona U.A°,

! Boponexckuit roCyAapCTBEHHBIN NIeAarornyeckuii yausepcuret, Boponex, Poccust
2 Boponexckuil rocy1apcTBEHHBIN yHUBEpcUTET, BopoHnex, Poccus
E-mail: profershova@mail.ru

O6pa3oBaHne CBOOOTHBIX KUPHBIX KUCIOT CBSI3aHO ¢ IpeBpameHneM (Hoconunuaos B
KJIeTKax pacTeHuid. HakorieHue CBOOOJHBIX >KUPHBIX KHCIOT OTMEYAaeTCs MpH JCHCTBUH
pa3IMYHBIX HEONArompusATHBIX (PAKTOpOB cCpeabl, BKIOYas M JAeQUIUT KHCIOPOJa.
HccnenoBany BIUSHUE KUHETHMHA HA CBOOOJHBIC JKUPHBIE KUCIOTHI MPOPOCTKOB KYKYPY3bI
IpU JEUCTBUU YCIOBHH KpaTKOBpeMEHHOH (3-24 wuac.) THUIIOKCUHM U Cpelbl BBICOKHUX
KOHIEHTpauui auokcuaa yriaepoga. CBOOOIHBIE >KUPHBIE KHCIOTHI BBIICISUIA TOCTIE
nepeBosia B KaluitHbe COoM. MeTOJI0M Ta30KUIKOCTHOW XpoMmaTorpaduu ObLIO MOKa3aHo,
YTO CcpeAr CBOOOIHBIX KHUPHBIX KUCIOT MPOPOCTKOB MPHUCYTCTBYIOT HPAKTHUECKU TE KE,
KOTOpbIC XapakTepHbl W g  (GochoaunuaoB, 3a HCKIoueHHeM oyienHOBOH (Cig).
JIOMUHUPYIONIMMH CPEIU HACHIIECHHBIX Oblia MaabMUTHHOBAs (Cip0), @ HEHACHIIICHHBIX -
nanpmuTonienHoBass (Cig1) KuCIOTB. OOpaboTKa KHHETHHOM BBI3bIBAJIa H3MEHCHHS
CoJlep’KaHusl, HO HE 3aTparvMBaja KayeCTBEHHOI'O COCTaBa CBOOOIHBIX >KUPHBIX KHUCIOT. B
YCIIOBUSAX THIIOKCUU W, ocobeHHo mipu jaerictBuu COj-cpenbl, HaOMIOAM HAKOIUICHHE
HeHachleHHbIX Cigq U auHONEBOM (Cig) KHMCIOT, YTO MPUBEIO K YBEIMUYEHHUIO YPOBHS
nenaceimeanoctu (U/S) ¢ 0,57 mo 0,60 u 0,79. IlpemoOpaboTka pacTeHHH KHHETHHOM
MPEnsITCTBOBaia HAOMI0JaeMbIM H3MEHEHHUSM U MPAKTUYECKU IMOJHOCTBIO MpeAoTBpaliaia
HakoruieHne Cigp kuciotel. [lpum 3TOoM comepkanue MoHOeHOBOW Cigq  KHCIIOTHI
YBEJIMYMBAJIOCh, YTO BOCCTAHABJIMBAIO MOKa3aTelb U/S 10 YPOBHS adpUPYEMbIX PACTEHHIA.
OtmeueHo, 4YTO cTaOuau3upyrollee JeMCTBHE KHUHETMHA Ha COJEp)KaHUE OTHIEIbHBIX
CBOOOIHBIX KUPHBIX KHUCIOT MPOSBIISIIOCH y MPOPOCTKOB, HAXOIAIIMXCS KaK B YCIOBHUSAX
OOBIYHOM THUIIOKCHHM, TaK M Cpelle BBICOKUX KOHIIEHTpAIMid IJUOKCHIA yriepoaa. ITo
JIOKa3bIBACT, UYTO JAEWUCTBUE BBICOKMX KOHLEHTpanuii CO, Ha pacTeHus SBISETCS JIETKO
o0paTUMbIM M CHUMAaeTcsi 00pabOTKONM KHHETMHOM WJIM BO3BpPALIEHUEM B YCIOBHS
HOpPMaJIbHOW a’pauuu. DTH pe3yibTaThl MOATBEPXKIAIOT MOJYyYEHHbIE HAaMH paHee JaHHBIE,
YTO (PUTOTOPMOH KMHETUH CIIOCOOEH TOPMO3UThH pactaj (HochoiunuaoB U UX NEPEeKUCHOE
OKHCJIEHHE, YTO MOBBIIIAET YCTOMUNBOCTH POPOCTKOB K AeHCTBUIO rUNOKCHH U CO,-cpeibl.

KuroueBsble c10Ba: KHHETHH, CBOOOTHBIC JKUPHBIE KUCIIOTHI, KYKypy3a, runokcusi, CO,-cpeaa

PLANT HORMONE KINETINE AND FREE FATTY ACIDS IN PLANTS
UNDER OXYGENE DEFICIT

Ershova A.N.%, Sterligova I.A.2

! Voronezh State Pedagogical University, Voronezh, Russia
2 Voronezh State University, Voronezh, Russia

Keywords: kinetin, free fatty acids, maize, hypoxia, CO,-media
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CMEIIEHUE BUOXUMHNYECKHUX IMTPOLECCOB 110 ITYTH BTOPUYHOI'O
METABOJIM3MA B PAIMAJIBHOM PAY 3ABOJIOHHAS - AIPOBAS
JIPEBECUHA B 3ABUCUMOCTH OT YCJIOBUI TPOU3PACTAHMUSI
HA NIPUMEPE PINUS SYLVESTRIS L.

Epumosa M.A.", Taan6una H.A., Huxeposa K.M.,Momenckas 1O.JL.,
KopxeneBckuii M.A., Tapeaxuna T.B., Apomun H.B.

Wucturyt neca KapHIL] PAH, [lerpo3aBoack, Poccust
E-mail: maria_ershova_karnc@mail.ru

[Tpu dopmupoBanuu sapoBoit apeBecursl (HW) y Pinus spp. mapeHXMMHBIE KICTKH
3a0o0m0HHONU ApeBecuHbl (SW) mpeTeprneBaloT pa3iuYHble HM3MEHEHUsS: HCUYE3HOBEHHUE
HAKOIUIGHHOTO Kpaxmaja, CHIDKEHHE COJEp)KaHUs BJard, OTJOXKEHUE HKCTPAKTHUBHBIX
BelIeCTB U mnporpammupyemyto kierounyio cmeptb (IIKC). Cuuraercs, uro oOpazoBaHue
SKCTPAKTUBHBIX BEIIECTBY COCHbl HAuMHAETCS B TpaH3uTHOM 30He (TZ), HO MOXKeT
3arparuBarh U BHyTpeHHUE cion SW.

B nepuon kamMOuanbHOTO pocTa U B EPUO MOKOS MBI U3Y4IIIA (PEPMEHTHI BTOPHYHOTO
MeTa0oIM3Ma, KaTaJM3UPYIOIIUE KIIIOYEBBIE peakuuu  (HEeHWIMPONaHOUIHOTO  ITYTH,
OuoreHesa JHICHUHA, OOpa30BaHMsS THUIPOJIU3YEMBIX M KOHJCHCHPOBAHHBIX TAaHUHOB,
00pa3oBaHUs CTUILOCHOB B TPAJAMCHTE KIMMATHUECKUX YCIOBUN (CpEaHSsS MOA30HA TAUTH —
CeBEpHas MOJ30HA TaWrM — TIpaHULA TaWrd W JecoTyHapel). B TZ wmbl oOHapyxumm
JKCIIPECCHUIO T'€HOB, KOJIUPYIOLINX (beHnnaTaHnHAMMHUAKITHA3y (PAL),
xankoH¢aBonnszomepasy (CHI1-3), dnaBanon-3-ruapokcunazy (F3H) u cruibbeHcunTasy
(STS). V pactenuii cocHbI U3 30HBI IEPEX0/1a TAUTU B JICCOTYHPY, 110 CPABHEHUIO C CEBEPHOM
MOJI30HOM Talru, HEe BCEe M3 MEPEUUCICHHBIX T€HOB AKCIPECCUPOBAIUCH, U YPOBEHb HX
skcnpeccun ObuT HUKE. B SW Obii 0OHapy)XKeHBI TPaHCKPHUITHI TOJIBKO JUIsi TeHoB PAL,
CHI1, STS, xonudectBO uX OBUIO CYIIECTBEHHO HHUXKe, [0 CpaBHeHUI0O ¢ [Z.
DeHMmTaTaHMHAMMHAKIIAA3a SBIISETCS KITFOYEBBIM (EPMEHTOM ()EHUIIIPOITAHOUIHOTO TYTH,
peolIaaroIiero B Mepuo/l MOATOTOBKH K MOKOKW. XalKOHH30Mepa3a U CTUILOCHCHHTAa3a —
dbepMeHTH  (QEHWINMPONAHOMAHOTO  IYTH, TEpBBIA  oOecreunBaeT  oOpa30BaHUE
THUAPOIU3YEMBIX U KOHACHCHPOBAHHBIX TAHMHOB, BTOPOH — OHMOCHMHTE3 OCHOBHOTO
KOMITOHCHTa JKCTPAaKTHBHBIX BEIIECTB COCHBI CTWIbOEHA — TUHOCWIbBHMHA. B mepuon
AKTUBHOTO KaMOWalIbHOTO pocTa Mbl He 0OHapy)uiu B «SW — TZ» maTTepHbl dKCIpPEeccUuu
BBIIICTICPEUNCIICHHBIX T€HOB. UTO, BEPOSTHO, OOBSICHIETCS TEM, YTO CHHTE3 IKCTPAKTHBHBIX
BEIIECTB — JHEPrOEMKHUH Mpollecc, Y€ Haualao CBSA3aHO C MpeKpalleHHueM KaMOHalbHOTO
pocrta, B X07ie KOTOPOTO OCHOBHASI YaCTh CaXapoB TPATUTCS Ha (II03MO- U KCHIIOTEHES.

PaGora BeInmonHeHa rnpu GpuHaHcoBoi noiepxke rpanra PHO Ne 21-14-00204.

KiroueBble ciioBa: sjpoBas japeBecuHa, Pinus sylvestris, ¢enuamponanouaHblii myTh,
(l)eHHHaHaHI/IHaMMHaKHI/IaSa, XaJ'IKOH(l)J'IaBOHI/I3OM€pa3a, CTHJILOEHCHHTA3a

THE CHANGE OF BIOCHEMICAL PROCESSES ON THE SECONDARY
METABOLISM WAY IN THE RADIAL SERIES OF SAPWOOD - HEARTWOOD
DEPENDING ON THE GROWING CONDITIONS FOR PINUS SYLVESTRIS L.
Ershova M.A., Galibina N.A., Nikerova K.M., Moshchenskaya Ya.L.,
Korzhenevsky M.A., Tarelkina T.V., Afoshin N.V.
Forest Research Institute, Karelian Research Centre of the Russian Academy of Sciences,
Petrozavodsk, Russia

Keywords: Heartwood, Pinus sylvestris, phenylpropanoid pathway, phenylalanine ammonia
lyase, chalconflavonisomerase, stilbensintase
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AHTHOKCHUJAHTBI B KAYECTBE PEI'YJIAATOPOB POCTA PACTEHHI
JKurauesa U.B., I'enepozoBa I

! HuactutyT Onoxumuueckon ¢pusuku uMm. H.M. Omanysnsas PAH, Mocksa Poccust
2 WuctutyT pusnonorun pactennit um. K. A. Tumupszesa PAH, Mocksa Poccust
E-mail: zhigacheva@mail.ru

B ycnoBusix crpecca HaOmiomaercs. u30biTouHas renepanus ADK, xoropas Moxer
NPUBECTH K MEPOKCHAAIMH JIMIHIOB MeMOpaH W HaO0yxaHui0 MuUTOXoHApuil. CrencrBuemMm
TaKoro HaOyxaHHsl SIBJISIETCS BBICBOOOXK/IEHHE AllONTOTEHHBIX OENKOB U3 MEKMEMOpPaHHOTO
OPOCTPAaHCTBA B LUTOIJIA3My W aKTUBAIUS MHTOXOHIPHAJIBHOIO IYTH AaronTo3a.
[Ipenmonaraercs, 4YTO aHTHOKCHIAHTHI, CHUXasi uHTeHcUBHOCTh [IOJI, MoryT urpate poib
aJaNTOTeHOB (PEryJIsTOPOB POCTa W Ppa3BUTHS pacTeHuil). OOBEKTOM HCCIEIOBaHUS OBLIN
BBIOpaHbl N- 2-3TUJ-6-MeTHII-3-TUAPOKCUITUPHUINH alleTHIMCTeNHAT, Kanuil gpeHozan (3,5-
JH-TPEeT-0yTWiI-4-TuApoKkcueHUI POITMOHAT Kanus) ' HaTtpuii anpen (1-kapOokcu-1 - (N-
Metwiamun) - 2- (3,5-au-tper-OyThin-4-TuaApoKCUBEeHMT NponHoHaT Hatpus). Llenbio
UCCIIEIOBaHMS - U3ydeHHE S(P(EKTOB HCCIEIYyEeMBbIX aHTHOKCHIAHTOB Ha (DYHKIIMOHAIBHOE
COCTOSTHHE MUTOXOHIpUI mpopocTkoB ropoxa (Pisum sativum L), copt ®opa-2 B yciaoBusxX
nepurura Bomel ([IB). JIB wmmen crmenctBuem 1,5-3-kpaTHBIE POCT WHTECHCHBHOCTH
MEPEKUCHOTO OKHUCIICHUS JMMUAOB B MeMmOpaHaXx MUTOXOHIpuid, 25-28% cHuKeHue
MaKCUMaJIbHBIX CcKopocTei okucienuss HAJl[-3aBucumbix cyoctparoB u 30% cHIDKEHHE
s dexTrBHOCTH OKUCAUTENBHOTO (hochopunupoBanus. OO6paboTka ceMsiH 10° M HaTpuil
andena, 10> M kammii ¢enosana wm 10°M  N-2-5Tr1-6-MeTnn-3-rHapOKCHITPHIAH
aleTUILMCTENHATa MpeAoTBpalaia n3MeHeHusT (QYHKIIMOHATBHOTO COCTOSTHUS MUTOXOHJIPHA
U Npeaynpexiala yrHeTeHHe pocTa KopHell u moberoB B ycnoBusix JB. Ilpenorsparmas
aktuBauuio [IOJI, aHTHOKCHAAHTHI, MO-BUAUMOMY, CIOCOOCTBOBaJIM  COXpPAaHEHUIO
(YHKIMOHATIBHOTO COCTOSIHMSI MUTOXOHJIPHIA, YTO, BEPOATHO, 00ECIIEUHBATIO YCTOWYHBOCTD
pacTeHuil K IeHCTBHIO CTPECCOBBIX (aKTOPOB.

KuroueBble cjioBa: cTpecc, aHTUOKCUIaHThI, MUTOXOHApUH, [TOJI, ADK.

ANTIOXIDANTS AS PLANT GROWS REGULATORS

Zhigacheva 1.V.}, Generozova I.P%

' N.M. Emanuel Institute of Biochemical Physics of the Russian Academy of Sciences, Moscow
Russia
Timiryazev Institute of Plant Physiology of the Russian Academy of Sciences, Moscow Russia

Keywords: stress, antioxidants, mitochondria, LPO, ROS.
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HAHOYACTHIIbI 30/10TA KAK AJAIITOI'EHBI,
YBEJINMYUBAIOIIUE XOJIOJ0YCTONYUBOCTD ININEHUIIbBI

Kyxosa K.B., lepsaoun A.H., CokosioB A.O., Benxuk 10.B.

WuctutyT Qusnonorun pacrennit uMm. K.A. TumupsizeBa Poccuiickoil akaieMun Hayk,
Mocksa, Poccus.
E-mail: kabardaewa@yandex.ru

[Touck ananToOreHoB, MOBBIMIAIOIINX YCTOWYMBOCTh PACTEHHH K HEOIAronpsTHBIM
dakTopaM cpeabl, MpeacTaBiIsieT 00IbIION HHTepec Kak sl GyHIaMEHTaIbHON HAayKH, TaK U
JUTSL CEJIbCKOXO3SUCTBEHHON MPAKTUKH. B ATOM HampaBlIeHUH MOTYT OBITh HCIIOJIb30BAHBI
HaHouacTulbl 30510Ta (3HY), koTOphle OBICTPO U JIETKO CHHTE3HPYIOTCS XUMHUYECKHUM
croco0oOM, U B MHUKPOJ03aX HETOKCHUYHBI JJisi pACTEHUMU, KMBOTHBIX W Jtofed. B manHom
ucciaenoBaHUM Mbl oueHwid BiausHUe 3HY Ha X0JI040yCTOMYMBOCTB, a TaKXke psj
OMOXMMHYECKHX U MOJICKYJIIPHBIX MTapaMeTPOB, BAXKHBIX Ul €€ (OpMUPOBaHUS, HA IPUMEPE
MIICHULBI.

B kauectBe 00beKTa HcCCIEIOBAaHUS HMCHOJB30BaIM 10-IHEBHBIE MPOPOCTKU SPOBOM
MUIEHUIBI cOpTa 371aTa, BeIpalleHHbIe Ipu Temrieparype 22°C B KOHTPOIUPYEMBIX YCIOBUSIX
cpenpl U 3aTeM 3akajeHHble npu 4°C B Teuenue 7 cyt. Komnounnsie pactBopsl 3HY cpennum
quameTpoMm 15 HM momy4anu uutpatHbiM MeTogoM ([pikman, Xnebuos, 2019). Cemena
3amaunBaiy B pactBope 3HY B konuenrpamuu 10 MKr/mi Ha 24 4, Iociie 4ero BhIpAIIUBaIH
Ha JUCTWUIMPOBAHHOM BOJE. XOJIOAOYCTOMYMBOCTh OLIEHMBAIM METOAOM MPSIMOTO
npoMopaxuBaHusi. DOTOCHHTETHYECKHE NUTIMEHTHI omnpexensuim no Wellburn  (1994).
CogepxaHue pacTBOPUMBIX CaxapoB pPACCUUTHIBAIM MO OOMICTIPUHSATHIM METOAMKAM
(Nacamura, 1967). VYpoBens skcmpeccun reHoB usMmepsuin metogom I[P B pexume
peanbHOr0 BPEMEHHU.

B pesynbrate ucciaenoanusi ycranoniaeHo, uro 3HY ycunuBaroT X01010yCTOWYHUBOCTD
KaK HE3aKaJICHHBIX, TaK U 3aKAJICHHBIX MPOPOCTKOB. [Ipu 3TOM OTMEdYeHa MHTEHCUPUKALIUS
pocTa, yBENWYEHHE COACpXKaHUS XJIOPODUIIIOB, KaPOTHHOMJIOB W Caxapo3bl B JIUCTHAX
nieHuIbl. OTHOBpEMEHHO 3a()UKCUPOBAHO YBEIMYEHHE YPOBHSI SKCIPECCHH psiia TEHOB,
Y4acTBYIOIIMX B paboTe POTOCHHTEUYECKOTO ammapara, a Tak)ke TeHOB XOJIOJI0BOTO OTBETA.
Cnenan BbiBoA, uto 3HY Moryr OBITh MCHOJIB30BaHBI KaK aJalTOTEHBI, CIIOCOOCBYIOIIHE
MOBBIIIEHUIO CTPECCOYCTOMUNBOCTU PACTEHUH.

Pabora mommepkana rpantom PH® Ne 23-26-00054 (https://rscf.ru/project/23-26-
00054/).

KawueBble caoBa: T. aestivum,  XomomoyCTOWYHBOCTh, HAHOYACTHIIBI  30JI0Ta,
(hOTOCUHETUYCKUH arapar, paCTBOPUMbIE OCMOJIUTHI, COr-I'eHBbI.

GOLD NANOPARTICLES AS ADAPTOGENS INCREASING
THE COLD TOLERANCE OF WHEAT

Zhukova K.V., Deryabin A.N., Sokolov A.O., Venzhik Yu.V.
K.A. Timiryazev Institute of Plant Physiology, Russian Academy of Sciences, Moscow, Russia.

Key words: T. aestivum, cold tolerance, gold nanoparticles, photosynthetic apparatus,
compatible osmolytes, Cor-genes.

146


mailto:kabardaewa@yandex.ru

n LUECTH!
7 ®MIMONOIOB PACTEHHA
POCCHH

«Buonorusa pactenuii B anoxy rnodanbHbIX U3MeHeHu knumatay  18-23 centabps 2023 roga, r. Ydba

YbA 2023

(Z:JPABHI/ITEJII)HI)II?'I AHAJIN3 MEXAHU3MA POCTHUHI'NBUPYIOILIEI'O
JAEUCTBHUS HUHKA Y THIIEPAKKYMYJISITOPA NOCCAEA CAERULESCENS
N NCKIIIOYATEJIS MICROTHLASPI PERFOLIATUM

KykoBckas H.B.*, HNBanos B.b., Ko:xxeBuukoBa A./l., IlynbkoBa H.®@.,
JIbikoBa T.1O., Ceperun U.B.

®DenepalibHOE TOCYIAPCTBEHHOE OI0OKETHOE yupekaeHrne Hayku MHCTHTYT (pU3HoI0THu pacTeHni
nM. K.A. TumupsizeBa Poccuiickoit akanemuu Hayk, Mocksa, Poccus
E-mail: nataliazhukovskaya@mail.ru, ecolab-ipp@yandex.ru

N3zyueno neiictBue cynbdara muaka (Zn) B konnertpamusx 2000, 3000, 4000 mM
y runepakkymysstopa Noccaea caerulescens u 5, 10, 20 u 40 MM y HCKIHOYaTEIs
Microthlaspi perfoliatum Ha poct rnaBHOro KOpHs B TeueHue 3, 6 U 9-TH CYTOK MHKyOaIlu
Ha pacTBOpe LMHKAa. B mpucyTcTBuUM Zn poCT IVIaBHOIO KOPHS MHIHOMpOBAJICS y 000MX
BUJIOB. CxomHoe npuMepHO 50%-HOC WHrHOMpPOBAaHHE pOCTa KOPHSA HAOII0IAI0Ch IIPH
KOHIeHTpauun ZNn B cpeae B 150 pa3 Oonee Boicokoit mis N. caerulescens, wem s
M. perfoliatum. Knerounslii aHaau3 IoOKa3aj, 4YTO HWHIHOMPOBAHHE pOCTa KOPHS OBLIO
00yCJIOBJICHO KaK 3aMEIJICHUEM JEJCHUs KJIETOK, TaK U PaCTsDKEHUs. Yike uepe3 3 CyToK
nocje Havdasia BO3JeHcTBHA ZN HAOMI0JaoCh YMEHbIIEHHE MUTOTHUECKoro uHuekca (M)
y 000MX BHJOB. 3a CUYET CHM)KEHHS] OTHOCHUTEIIbHOM CKOPOCTH PACTSKEHMs KIIETOK JJIMHA
3aKOHYMBIIHX POCT KJIETOK y 0OOMX BHJIOB CYLIECTBEHHO YMEHbIAlach, TOIZA KaK YUCIIO
pacTArMBAIOLIMXCS KJIETOK IPAKTHYECKH HE U3MEHsUIoch. HapylieHue MUTOTHYECKOM
AKTUBHOCTH CO BPEMEHEM IMPHBOAMIO K 3HAYUTEIFHOMY YMEHBUICHHIO YHCIA KIETOK
B MEpUCTEME B PAAY U YMEHBUICHUIO JUIMHBI MepUcTeMbl. [Ipy cXxomHOM MHruOMpOBaHUU
pocTa KOpHS MPOAOIDKUTEIHHOCTh KIETOYHBIX IIUKJIOB M MPOAOJIKUTEIBHOCTh POCTA KIETOK
pacTsbkeHHeM Obula NMPUMEPHO OJMHAKOBa y OOOMX BMJIOB M CYIIECTBEHHO BBIIIE, YEM
B KOHTpOJe. B COBOKYITHOCTM TIOJlydEHHBIE JaHHBIE CBUJACTEIBCTBYIOT O TOM, YTO
y THIIEPaKKyMyssaTopa ZN B OOJIbIIEH CTETIEHU BIHSET HA JIEIEHUE KIETOK, a Y UCKIFOUaTeIs
B MHTMOMpPOBaHHE POCTa OONBIIMHA BKJIAJ BHOCUT TOPMOXKEHHE PACTSKEHUS KIIETOK KOPHS.
Hecmotps Ha TO, 4TO ZN B pa3HON CTETIEHU MOXET BIUATH HA JIEJIEHUE U PACTSHKEHHUE KIETOK
y Pa3HbIX BHJIOB, CNEHU(PHUECKOTO TOPMOXKEHUS IENCHHMs WM PACTSKEHUS KIETOK HaMu
He HaOJII0alIoCh, YTO COTJIACcyeTCsl ¢ JaHHBIMU, MOJYYEHHBIMU HaMU paHee Ha MPOPOCTKax
Zea mays npu JeiCTBIU pa3HbIX METAIUIOB, 3a uckiodeHuem Ni [MBanoB u ap., 2003].

Hccnenosanus BeimodHeHs 3a cyet cpenctB PH® (mpoekt Ne 21-14-00028).

KuaroueBble ciioBa: 1iuHK, poct, Noccaea caerulescens, Microthlaspi perfoliatum

COMPARATIVE ANALYSIS OF THE MECHANISM OF ZINC-INDUCED
GROWTH INHIBITION IN HYPERACCUMULATOR NOCCAEA CAERULESCENS
AND EXCLUDER MICROTLASPI PERFOLIATUM

Zhukovskaya N.V., Ivanov V.B., Kozhevnikova A.D., Lunkova N.F., Lykova T.Y .,
Seregin 1.V.

K.A. Timiryazev Institute of Plant Physiology RAS, Moscow, Russia
Key words: zinc, growth, Noccaea caerulescens, Microthlaspi perfoliatum
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MMPOSABJIEHUE HYKIIEOTUIIMYECKOI'O D®®EKTA
IIPU POCTE U PA3BUTUM PACTEHUM
Kyxkosckasa H.B., /lynbkoBa H.®., UBanoB B.B.”

®DenepalibHOE TOCYIAPCTBEHHOE OI0OKETHOE yupekaeHrne Hayku MHCTHTYT (pU3noI0THE pacTeHui
nM. K. A. TumupszeBa Poccuiickoit akagemun Hayk, MockBa, Poccust
E-mail: lvanov_vb@mail.ru

HyxneorunuueckuM 3¢ ¢GexkToM Ha3bIBAIOT 3aBUCUMOCTh IMPOTEKAaHHUS  Pa3HBIX
nporecco oT coaepkanus JJHK B renome. Mimeercst MHOTO TaHHBIX O TOM, YTO CYILIECTBEHEH
HE TOJIbKO Habop reHoB, koaupyeMeix JJHK, Ho u addext npyrux ¢pakuuii JJHK, kotopsie
HE KOJUPYIOT T€Hbl, HO BIUAIOT Ha UX aKTUBHOCTh. B foKiazne o0cyxk1aercst 3aBUCUMOCTh OT
rosortonanoro conepxanus JJHK (Cya) IponomKuTenbHOCTH MUTOTHUECKUX TUKIOB (7) B
MepuCTeMax KOpHEH U MUHUMAaJIbHON MPOJOKUTENLHOCTH KU3HEHHOro 1uKiia. Hamu Obuin
npoananu3upoBano 207 BuaoB pacteHuil. 3aBUCUMOCTb 1 0T Cyy) MO-pa3HOMY MPOSIBIISIETCS Y
OO0JIBIIIMHCTBA BHIOB U TpeacTaBuTeseh nopsakos Asparagales u Liliales, y kotopbix Cyy u T
MHOTO BBIIIE, YeM Yy OCTaJbHBIX BHJOB. Y TMOCiHeAHUX 3aBHCUMOCTh I 0T Cyy pesko
HPOSIBIISIETCS Y TUIUIOMJIOB C YUCIOM XpoMocoM <17 U He MposIBIIETCS Y BUAOB C YHCIOM
xpomocoM >17 u y nonuruion1oB. B nopsinkax Asparagales u Liliales sta 3aBucumocts 6osiee
PE3KO MPOSIBIIAETCS Y AUMJIOUIOB € YUCIOM XpoMocoM <17 (Gosiee 3aMETHO, 4eM B OCHOBHOM
TpyIIie) ¥ 3HAYUTENBHO clabee y JUIUIONA0B C YHCIOM XPOMOCOM >17 My MOJHUILIOHUIOB.
Taxke Hamu ObUIM IpoaHaIM3UpPOBaHbl AaHHble A 5038 BUAOB TpaB, coOpaHHbIE B
nocieaneM u3ganuu Oasel Plant C-values. Beuto mpoananu3upoBaHO, Kak 3aBUCHT JIOJIS
OJTHOJIETHUKOB OT CYMMbl OJJHOJIETHUX U MHOI'OJIETHUX BUIOB OT Cya), INIOUJHOCTH U YHCIIA
xpomocoM. Cya B CpeIHEM HI)KE Y OJHOJCTHUKOB, YE€M MHOTOJETHHUKOB, 4TO
paccMaTpuBaeTCs Kak OJHO M3 MPOSBICHUH HyKieoTHnuyeckoro s3ddekra. Bnepssie OblIo0
U3y4eHO KaK OJTH 3aBHCUMOCTH TPOSBISAIOTCS C TOBBIIIEHHEM IUIOWJHOCTH M YHUCIA
XpOMOCOM, B TOM YHUCIIC€ M Yy JWIUIOWAOB. Y OJHOMOJIBHBIX, B OTJIMYHE OT JBYIOJBHBIX,
HYKJIeOTUIIMUeCcKuil 3pdeKT ocnabeBaeT ¢ yBenrueHHeM MIouAHOCTH. C yBeTMUYEHUEM Yuciia
XPOMOCOM JIOJISI OJHOJIETHHUX JWTUIOMIHBIX BUIOB YMEHBINACTCS, MPUYEM Y OJHOIOIBHBIX
ropaszo Ooisiee pe3ko, 4eM y ABYIOJIbHBIX. [Ipy pa3HbIX 3HAYEHHSAX MIIOUTHOCTH MAaKCHUMyM
OTHOIIEHHS] YHUCIIAa OJHOJETHUKOB K YHCIy MHOTOJIETHHKOB HAOJIOAAETCS TPU Pa3HBIX
3HayeHUAX Cya. OcTaeTcs HEeSCHBIM, TOYEMY T MPOSBICHUS PA3IHUYAOTCS Y OJHOAOIBHBIX
U JIByOJNBHBIX. Takum 00pa3oM, OIHOJIETHOCTh KOPPEIHPYET ¢ 0COOEHHOCTSIMH TeHOMa U
UMeeT 3HaueHUe He TOIbKO BelnYrHA Cyyl, HO TAKXKE TNIOUTHOCTh U YUCIO XPOMOCOM.

PaGora BbinonHeHa npu (prHaHCOBOMW Mojaepkke MuHucTepcTBa 00pa30BaHus U HAyKH
P® B pamkax rocyaapcTBeHHOro 3aaanus (Homep Tembl Ne122042700044-6).

KaroueBble cioBa: pacTeHue, pocT, pa3BUTHE, HyKJIeoTUIHYeCKHid 2 dekT

NUCLEOTYPIC EFFECT DURING GROWTH AND DEVELOPMENT OF PLANTS
Zhukovskaya N.V., Lunkova N.F., Ivanov V.B.

K.A. Timiryazev Institute of Plant Physiology RAS, Moscow, Russia
Key words: plants, growth, development, nucleotypic effect
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POJIb TEHOB TADREB U TAWRKY B ®OPMHAPOBAHNHA YCTOMYUBOCTH
PACTEHUU MAT'KOU NIIEHUIBI K ABUOTHUYECKUM CTPECCAM

3anknna E.A.", Kyayes Bb.P.

WuctutyT Onoxumun u reaetukn Y OUL PAH, r. Ya
“E-mail: evisheva@yandex.ru

AOUOTHYECKHE CTPECCHI SBIISIOTCS KIIOUYEBBIMH (DaKTOPAMU, BIUSIOIMIMMHU HA ypoOxKait
CEIIbCKOXO3SMCTBEHHBIX  KyJIbTyp. Okcmpeccuss rteHoB TaDREB1 u  TaWRKY19
UHAYIHUPYIOTCS HU3KHUMH TeMIIepaTypaMH, 3acOjeHHeM M 3acyxoil. Llempio paboTsl ObLIO
n3ydeHue BIusHUS TeHoB Msrkoi mmenuisl TaDREB1 m TaWRKY19 B dhopmupoBannm
3acyX0- U XOJIOAOYCTOMYMBOCTH. JlJIg 3TOrO OIpenessuld YPOBHHM AIKCIPECCUU TE€HOB IPHU
BO3JICIICTBUM 3aCyXd W TUIOTEPMHUH Yy OOpa3lOB MTKOW MIIEHUIIbI, HCIOJIb3YEMBIX B
cenekuuu B ycnoBusix lIpenypanbckoit cTenHoi 30Hbl. PacTeHns nmoaBepriMchy 3acyxe — S u
10 cyrok u runorepmuun npu +5°C 20 gacos, a takxke 0°C - 4 yaca. Toranenas PHK u3
MOJIOJIBIX JIUCTHCB MIIEHUIBI ObLIAa BBIICICHA IPH TOMOINM Tpu3oja. B pabore ObuIH
UCIIOJIb30BaHbl CIIEAYIOIINE COpTa MSTKOW MIIEHUIBl: 3aypanbCcKkas >KeMuyxuHa, Apxart,
TynatikoBckas 108, bamkupckas 28, Omckas 36, Dkana 113, a Takke 1Be JUHUM MECTHOU
cenekuun JI43706 u JI43466. Pacrenus BwipammBanud B Temauie npu +18°C mpum
ecTecTBEHHOM ocBellleHuu. Yepes 30 cyTOk BbIpalllMBaHUs ONBITHBIE 00pa3libl MOBEPIINCH
cTpecc-o0padoTke. Bricokasi TpaHCKpHUMIIIMOHHAS akTUBHOCTH reHa TaDREB1 coxpansiiacek B
TEYEHHUE BCEro JKcrmepuMeHTta. [Ipm 3acyxe HamOOMbIIMKA POCT TPAHCKPHIIIMOHHON
aktuBHOCTH reHa TaDREB1 nabmionancs y o6pasuos J143706, J143466 u bamkupckas 28. B
obpasmax JI43706, Apxar, Oxama 113, Owmckas 35 ypoenp oskcrnpeccun TaDREB1
JIOCTOBEPHO BO3pacTall B OMbITe ¢ HU3KOU TeMmeparypoit ot +5°C k 0°C. AnuTtenbHas 3acyxa
OKa3bIBajia CTUMYJIHMPYIOIIee JeCTBUE HAa TPAHCKPHUITIIMOHHYI0 akTuBHOCTh TeHa TaWRKY 19,
Tak B oOpasuax JI43706, 3aypanbckas xemuyxuna, TynaiikoBckas 108, Omckas 36, Dkana
113 wuccnenyeMblii T€H SKCIPECCHUPOBAIICS WHTCHCHBHEE IO CPAaBHEHUIO C HOPMAIbHBIMU
ycnousaMu. [Ipu cHmwkeHun teMmmepatypsl B oOpasmax JI43466, 3aypanbckas KeMUyXKHHa,
Tynaiikockas 108, Omckas 36, Dkana 113, Omckas 35 npoucXouiio yBEIUYEHHE YPOBHS
skcripeccun reHa TaWRKY19. Ilpu Bo3aeiCTBUM HHU3KHX MOJIOKHUTEIBHBIX TeMIepaTyp

Haubonee axmueno sKkcnpeccupogancsi TteH TaDREB1, a mnpu Bo3neiicTtBum 3acyxu
TaWRKY19.

KawueBblie coBa: Triticum aestivum, TpaHCKpHITIIHOHHbIE (DaKTOPHI, 3aCyXa, THITOTEPMHUSI.

THE ROLE OF THE TADREB AND TAWRKY GENES IN FORMING THE
RESISTANCE OF BREAD WHEAT PLANTS TO ABIOTIC STRESS
Zaikina E.A.*, Kuluev B.R.

Institute of Biochemistry and Genetics, Ufa,
*E-mail: evisheva@yandex.ru

Key words: Triticum aestivum, transcription factors, drought, hypothermia.
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COMAKJIOHAJIbHASI U3MEHUYMBOCTD U THCTOJIOTMUECKHUI AHAJIN3
MOP®OI'EHE3A B KYJbTYPE JINCTOBBIX OKCIIJIAHTOB
NPEJICTABATEJIENA POJIA RHODODENDRON
IIPU HEIIPSIMOWM PETEHEPAIIUN.

3aiinena FO.I.", Acoaranos C.B.

denepanbHOE TOCYIAPCTBEHHOE OI0IKETHOE YApeKIeHNE HayKu L{eHTpabHBIA CHOMPCKII
6oranmuecknii can Cubmpckoro otaeneHus Poccuiickoit akagemun Hayk, HoBocnbupck, Poccus
E-mail: ulianna_zaitseva@mail.ru

KynbTypa JTUCTOBBIX HKCIUIAHTOB — 3TO YHHUKAJbHAsi MOZETb JJIsi PEIICHHUS IIHUPOKOTO
cnekTpa (GyHIaMEHTalIbHBIX U MPUKIAIHBIX 3a1ad. MHumuupys npouecchl MopdoOreHesa, B
3aBHCHUMOCTH OT MOCTABJIEHHBIX 33/1a4, MOKHO COXPAHUTh UCXOIHBIA T€HOTHUIT PACTCHUS WJIH,
HA00OpOT, CIIOCOOCTBOBaTh BO3HUKHOBEHHUIO COMAKJIOHAIbHOW M3MEHYMBOCTHU, TEM CaMbIM
pacmmpsii BO3MOXXHOCTH JUIsl cenekuuu. IIpu 3TOM M3BECTHO, YTO CHHTETUYECKHE
perynaropbl pocta, kakue kak tuauazypon (T3), cmocoOHbI MHAYIHPOBATH HE TOJBKO
pasnuuHble MOp(OTEeHHBIE peaKui, HO U COMAKIOHATBHYI0 U3MEHUYMBOCTh. B HacTosmei B
paboTe mpencTaBieHbl pe3yibTaThl HccienoBaHus BiausHus TJI3, reHOTHIIa HA TPOLECCHI
pereHepani ¥ COMaKIOHAIBHYI0O M3MEHYMBOCTh PETCHEPAHTOB, IMOTYYCHHBIX U3 JHCTOBBIX
9KCIJIAHTOB JIEKOPATUBHBIX MOPO30CTOMKHUX COpTOB pomoaeHaponoB 'Helsinki University’ u
'Haaga', a Taxoke nukopactyiiero Buaa Rhododendron mucronulatum Turcz.

B kadyectBe  MHAYKTOpOoB  MopdoreHeza  ucmoinb3oBamu T3 u  2.4-
TUXJIOPPEHOKCUYKCYCHOM KHUCIOTHI (2.4-J1) B pasHbIX KOHLEHTpanusx. MccrnemoBaHus
COMAaKJIOHAJIbHOW M3MEHYMBOCTH MpoBoawiIN Ha ocHoBe ISSR, RAPD anamm3a u nmpoTouHo#
muromerpun  (CyFlow®  Space).  ['mcTojormueckuii  aHanm3  XPOHOJOTHYECKOU
MOCIe0BATEIHHOCTH MOpGOreHe3a MpOBOAMIN M0 OOUIEIPUHATON METOIUKE.

[Ton neiicteuem 2.4-J mw THA3 y muctoBeix dkcmiantoB 'Helsinki University’
HaOJIOMamy  OJHOBPEMEHHO KaJUTyCOT€HE3 M TMpsMYI0 pereHepanuio mnoOeros. Ilpum
KyJIbTHBHPOBAHUH JIMCTOBBIX JKCIUIAHTOB R. mucronulatum Ha Bcex Takux e cpemax
OTMEYAJIH  TOJBKO  KaJUTycoreHe3. MOoOp(OTHCTONOTHYECKUI  aHalM3  MOJTBEPIUII
napaijelibHOe pa3BUTHE IMPOLIECCOB HEmpsMoM M mpsimoit pereHepauuu noderos 'Helsinki
University', mnpu 3TOM HaualbHblE JEJIEHUS KJIETOK MpH TNpSIMON pereHepanuu

JOKAJM30BAJIUCh B DJIHUICPMAIBHOM CJIO€, a MpU KaUIyCOreHe3e — B IapeHXHUMeE.
MoneKkynsSTHBII aHallu3 W MPOTOYHAS UTOMETPHUS MOKA3ald TeHETHYECKYI0 OJHOPOIHOCTD
KaycoB u  pereHepaHTtoB  ‘Helsinky  University” wu  ‘Haaga’. Opnnako, Ha

anexktpodoperpammax kammrycoB R. mucronulatum seisBiaeHo okosio 50% moaumMopdHBIX
0aHI0B, pa3Mep reHoMa TaKUX KIETOK TaK )K€ OTIMYATHCh MEXIY COOOM U KOHTPOJIEM.

KamoueBble cJjioBa: JIMCTOBBIC OKCIUIAHTBI, HempsMoi MopdoreHes, pa3Mep TreHoMa
COMAaKJIOHAJIbHAS U3MEHYUBOCTD, TUANA3YPOH

SOMACLONAL VARIABILITY AND HISTOLOGICAL ANALYSIS
OF INDIRECT MORPHOGENESIS IN THE LEAF EXPLANT CULTURE
OF THE RHODODENDRON GENUS

Zaytseva Y.G., Asbaganov S.V.

Central Siberian Botanical Garden, Siberian Branch of the Russian Academy of Sciences,
Novosibirsk, Russian Federation 630090

Key words: leaf explants, indirect morphogenesis, genome size, somaclonal variability,
thidiazuron
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BUOTEXHOJIOT' U PASMHOXXEHUS HYDRANGEA PANICULATA SIEBOLD.

3apunoBa A.A.

HOxHo-Ypanbckuii 6otanuueckuii caa-uncturyt Y OUL[ PAH, Ya, Poccus
E-mail: zaripova.al@mail.ru

OOBEKTOM HaIIero HCCIACIOBaHMs SBISIACh TOpTeH3Ms MeTeibuaras Hydrangea
paniculata 'Samarskya Lydia'. 'Camapckas Jluaus' ® 'Rensam' — 370 HOBBIH, HO JOBOJBHO
MOMYJISIPHBIM COPT, KOTOpPBIN ObUT BbIBeleH (paHIly3ckuM ceiekiuonepom Kanom Peno.
Copr sBIsieTCs TUAEPOM IPOJAaX HE TOJIbKO B Poccuu, HO M 1O BceMy MHUPY, OTHOCHUTCS K
rpymme copToB, KOTOPbHIE AAIOT CaMyI0 SIPKYI0 pyOHHOBYIO OKpPAacKy.

B kadecTBe 3KCILIAHTOB JJIsl BBEACHUS B KYJIbTYpY IN VItro ncrmonb3oBaiu GparMeHTbI
cTebnsi MoOeroB TEKYyIIEro rojia BereTaly C anuKajdbHBIMU M Ma3yIIHBIMU IMOYKaAMHU.
[ToBepxHOCTHYIO 00pabOTKY 3KCIIIaHTOB MpoBoAriaN pactBopamu 0,1 %-Horo auanuaa, 70%-
HOTO 3TaHoJa, 3%-0i1 MEepEeKUChI0 BOAOPOAA, 7%-HbIM TMIIOXJIOPUTOM HaTpus. Pe3ynpTaTel
OTBITOB TIOKA3aJId, YTO MAaKCHUMAaJIbHOTO YHWCJa >KU3HECTOCOOHBIX (92%), MHUHUMAIBHOTO
qrclia HEKPOTU3UPOBAHHBIX (2%) SKCIIAaHTOB YAAJIOCh JOCTUYbL IPU IOCIEI0BATEILHOM
BBIJICP)KUBAHUN KCIUIAHTOB B CTEPHIIN3YIOIIUX PACTBOPAX.

Jlist u3ydeHus ciocoOOHOCTH HKCIIAHTOB TOPTEH3UU K MOOEro00pa30BaHUIO UCIIBITAHbI
3 nurarenbHbie cpenpl. [lokazarenu cpeaHel AIMHBI 1MoOera, 4nucia JUCTHEB Ha mobere u
JOTIOTHUTEILHOTO T00eroo0pa3oBaHusl BbIlllle HAa MOAUGUIUPOBaHHOW cpene Anderson.
Murashige & Skoog MoauduIpoBaHHAs BABOE YCTYIACT 110 MEPEUYMCICHHBIM OKA3aTEISIM.

KiroueBble cJioBa: KIOHaJIbHOE MHKpopa3mHoxenue, Hydrangea paniculata ‘Samarskya
Lydia', masymHoe mo6eroobpasoBanue in Vvitro

BIOTECHNOLOGY OF HYDRANGEA PANICULATA SIEBOLD. PROPAGATION

Zaripova A.A.
South-Ural Botanical Garden-Institute, Ufa Federal Research Centre, RAS, Ufa, Russia

Keywords: clonal micropropagation, Hydrangea paniculata 'Samarskya Lydia', axillary shoot
formation in vitro
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IUTOKUHUHBI KAK OITPEJEJISAIOINIA ®PAKTOP TAMETO®UTHOM
CAMOHECOBMECTUMOCTH Y SOLANACEAE
3axapoBa E.B.", Xaunna T.IL

®I'BHY BHUUCB, Mocksa, Poccus
“E-mail: zakharova ekater@mail.ru

HccnenoBaHust MOJIEKYJISIPHBIX MEXAHH3MOB CaMOHECOBMECTHUMOCTH Y pacTeHMM
AKTHMBHO TMPOBOMATCS HAa TNPEACTABUTENAX Ppa3IMYHBIX CEMEHCTB, BKIo4as Solanaceae.
B npenpinymux uccnenoBanusx Mexanmsma S-PHKa3Hoi caMOHECOBMECTUMOCTH y TIETYHUU
(Petunia hybrida E. Vilm.) ©Obutn ycraHoBiensl JBa BakHeimux (dakra: (1)
Iporpammupyemas KJIETOYHAast CMEPTh (IIKC) KaK daxTop MeXaHu3Ma
CaMOHECOBMECTUMOCTH; (2) ropmonanbHas perymsaius kak dakrop [IKC. I[IpoeaeHHbIC
paHee HCCIIEZOBaHUS Jalld OCHOBAHHE IpEAroyiaratb, 4ro ¢utoropmod mutokuHuH (1K)
ABIISIETCSl AaKTUBATOPOM Kacma3o-MoJA00HBIX mpoTeas. B Hamieil paboTe Ha IBYX MOJEIbHBIX
oObekTax (meTyHuss W ToMar: 6 mpencraButenedi Solanaceae) monydeHsl  JaHHBIC,
MOATBEPKIAIOIINE 3Ty THUNOTE3y. MeTolIoM NpHKM3HEHHON BHU3yalM3allMd aKTHUBHOCTU
Kacna3o-moJ00HBIX MPOTea3 MOoKa3aHo, YTO SK30reHHas 00padOTKa 36aTHHOM PBUIEI] TOMATOB
Y METYHUU 3a 2 4 JO0 COBMECTHMMOrO ONbUICHUS B KOHUEHTpanuuu 10 MKM BbI3BIBAE€T HX
AKTUBAIMIO B MBUIBLEBBIX TpyOkax IN Vivo. 11K B Ja00BIX KOHIIEHTPAIMSIX TOPMO3WIN
npopacTaHue M POCT MY)KCKOro rameroduTa METYHHH U TOMATOB Kak in Vitro, Tak u in Vivo.
Ycranosneno, uro LUK sBisercst nerepmunantom [IKC B MykckoMm rametopuTe MeTyHHUH U
tomatos (P. hybrida, S. pennellii, S. habrochaites, S. chilense, S. lycopersicum).

Mpsl npeamonaraeM, 4to JaHHbBIA 3¢ ekt cBsizaH ¢ Tem, yro LK cHmwxkator pH
LHUTOIUIA3Mbl B KHUCIYIO Cpely, co3JaBas TEM CaMblM OINTHMAJIbHBIE YCJIOBHUS MJIA
(YHKIMOHUPOBAHUS KacMa30-NOJOOHBIX MPOTea3, KOTOphle WHTHOMPYIOT 00Opa3oBaHUE
F-aktiHa ¥ (M1K) pa3pymarT MUTOCKETET MbUIBIEBbIX TPYOOK, 1O TOUCYHBIX 0YaroB B XOJI€
[IKC. CnenoBarenbno, LIK sBisitoTCS ydacCTHUKaMH CaMOHECOBMECTUMOCTH, HAaKaTUTMBAIOTCS
(cUHTE3WpYyIOTCS) B TKaHAX  CTONOMKA B MOMEHT  MPOXOXKIEHUS  PEaKINH
CaMOHECOBMECTUMOCTH. Bce 3T0 maer ocHoBaHue mnonarath, yTo LK urparT pemarouryro
poib B GYHKIIMOHUPOBAHUM MEXaHU3Ma raMeTO(PUTHON CaMOHECOBMECTUMOCTH.

HccnenoBanue BBINOJIHEHO Npu mojjaepxkke Poccuiickoro HayuHoro (onma, rpaHT
Ne 22-24-01148.

KiioueBble €j10Ba: IUTOKHHUH, raMeTO()UTHAs CaMOHECOBMECTUMOCTb, MPOrpaMMHpyeMast
KJIETOYHAS CMETh, KacIa3omoJ00HbIe MPOTeassl, pOCT TPYOOK iN ViVO u in vitro

CYTOKININS AS A DETERMINING FACTOR OF GAMETOPHITE
SELF-INCOMPATIBILITY IN SOLANACEAE

Zakharova E.V., Khanina T.P.

All-Russia Research Institute of Agricultural, Moscow, Russia

Key words: cytokinin, RNase-based Sl-induced PCD, caspase-like proteases, pollen tube
growth in vivo and in vitro
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KOMIIBIOTEPHAS PEKOHCTPYKIUA TPAHCKPUIIIIUOHHBIX KACKAJIOB,
NHAYUUPYEMbBIX ®UTOI'OPMOHAMMU
3emasinckas E.B.1, OMenbIHYYK H.A., JlaBpexa B.B.}?

! Mucruryt maronornn u renerukn CO PAH, HoBocuGupck, Poccrst
2 HoBocubupckuit rocymapcTBeHHBIN yHUBEepcUTET, HoBOCHOMpCK, Poccus
E-mail: ezemlyanskaya@bionet.nsc.ru

PekoHCTpyKIIMST ~HMEpapXMYECKHX  TPAHCKPHUIILIMOHHBIX  KAaCKaJOB, 3allyCKaeMbIX
duToropMoHaMH, SABISAETCS KIOYOM K IIOHUMAaHUIO MOJICKYJSIPHBIX — MEXaHHM3MOB,
KOHTPOJIUPYIOIIMX pa3JInyHbIe IPU3HAKU pacTeHud. HecMOTps Ha CylecTBEHHBIN mporpece
IOCJICZIHETO BPEMEHH B CO3/IaHMHM METOJOB JUI aBTOMATHYECKOTO ITOCTPOCHHS TEHHBIX
PETYISATOPHBIX  CETeH, OIIyIIAeTcs HEJOCTAaTOK  KOMIIBIOTEPHBIX — MOJAXOAOB  JUIs
IIMPOKOMACIITAOHOH PEKOHCTPYKIUH TPAHCKPHUIIIIMOHHBIX KAaCKaJlOB, KOTOPBIE ONPEIEISIOT
ApXUTEKTYpy TEeHHBIX pEryIATOpHBIX cereil. B nmaHHOil paboTe MBI IpencTaBisieM
OPUTMHAIBHYIO  TPEXCTAWHHYI0  OpPOLEAYpY JUII  PEKOHCTPYKUMH  3aIyCKaeMBbIX
(GUTOropMOHaMH TPAHCKPUIIIMOHHBIX KACKaJOB HA OCHOBAaHMHM MHTEIPUPOBAHHOTO aHAIN3a
CIIHCKOB U PEepeHINATBHO IKCIPECCUPYIOIINXCS TEHOB U PENpPE3CHTaTHBHOW KOJUICKLIUH
npoduieii CBA3BIBAaHUS TPAHCKPUIIIMOHHBIX (pakTopoB. C HCMOIB30BaHUEM ITOM MPOIETypHI
HaMH  OBUIM  PEKOHCTPYHPOBAaHBl  TPAHCKPUIIMOHHBIE  KacKaibl, HHIYLHPYEMbIC
(UTOrOopMOHaMHU ayKCHHOM M 3THIICHOM y MojenbHoro pactenus Arabidopsis thaliana. dus
K@)XJOr0 TOPMOHAa MBI BBISSBWIM N0 JBE PEryJISTOPHBIC IOACETH, M3 KOTOPBIX IepBas
JEHCTBYIOT B PAacTeHUH 10 €ro oO0padOTKM W TOAaBisieTcs (PUTOrOPMOHOM, a BTOpAs,
Hao00pOT, aKTUBUPYETCS. MBI TaKkke UccIeJ0BAIN (YHKIIHOHUPOBAHHE TPAHCKPHUITIITOHHOTO
Kackaza, WHIYIHPOBAaHHOTO AayKCMHOM, B peryasiiuu OuocuHTe3a xjopodwmia. Hamm
pE3yNIBTaThl IEMOHCTPUPYIOT XOPOIIHME IEePCIEKTHBBI UCIOIB30BaHUS HOBOTO IMMOJIXO0MA JUIS
KOMITBIOTEPHOH PEKOHCTPYKIIMM KPAaHCKPHIILMOHHBIX KackazoB. Pabora mnommepikaHa
rpantoM PH® Ne 20-14-00140.

KiioueBble cji0Ba: TPaHCKPHIIMOHHBINA (hakTop, peryssiws, TpaHckpummus, Arabidopsis
thaliana

COMPUTATIONAL RECONSTRUCTION OF TRANSCRIPTIONAL CASCADES
INDUCED BY PLANT HORMONES

Zemlyanskaya E.V.**", Omelyanchuk N.A.*, Lavrekha V.V.}?

! Institute of Cytology and Genetics SB RAS, Novosibirsk, Russia
2 Novosibirsk State University, Novosibirsk, Russia

Key words: transcription factor, regulation, transcription, Arabidopsis thaliana
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BKJIAZL ®JIOOMHBIX BOJIOKOH B PEAJIM3AIINIO
I'PABUTPOIIMYECKOI'O OTBETA
HNoparumona H.H.', Cuobrarysuiun T.A., Cayrkuna O.B.

®I'bYH KIBb ®UII Ka3HII PAH, Kazans, Poccus;
“E-mail: nibra@yandex.ru

PacTenus mocTosiHHO MpHCIIOCAOIMBAIOT (GOPMY CBOETO Tela K OKPYKAIoLIEH cpene.
DTO 4acTo BKJIIOYAET B ceOs crubaHue UX OpraHoB, TAaKMX Kak, Hampumep, cretnu. Tak kKak
pacTUTENbHbIC KIETKU OKPY)KEHBI )KECTKUMHU KJIETOYHBIMU CTEHKaMH, PACTEHUS UCIOIB3YIOT
JUIsL CTUOaHMsI CBOMX OpPraHOB JIPYIHMe MEXaHU3MbI, KOTOpbIE OTJIMYAIOTCS OT MEXaHU3MOB
crubaHus MATKUX TKaHEH XHUBOTHBIX. CUMTAaeTCs, YTO Ha KJIETOYHOM YpPOBHE PACTECHUS
UMEIOT JIBa OCHOBHBIX JIBUTaTelsi: OCMO-THJIPaBIMYECKUN peaau3yeTcsi B KIETKax ¢
NEPBUYHBIMH  KJIETOYHBIMM  CTEHKAaMM M JBHraTelb, «paldoTalolmuii» 3a  cyer
HaOyXaHUsI/C)KaTUsl TIOJUMEPOB YTOJIICHHBIX BTOPHUYHBIX KJIETOYHBIX CTEHOK, KOTOpbIE
dbopMHUpYIOTCS B KIETKaX MEXaHWYECKHMX M TMPOBOASIIMX TKaHEeH (TJIaBHBIM 00pa3om,
Kcusiembl). MBI mpeanosnaraeM, 4To €CTh MEXaHU3M, CBA3aHHBIA C (QyHKuMen (I0IMHBIX
BOJIOKOH W WX YHHKQJIBHBIMH OCOOCHHOCTSMH. B 3TOH CBSi3M, MBI IpemiaraeM MOIXO,
KOTOPBIiA MMOKa3all, YTO OCHOBHOM BKJIaJl B pEaIU3AIMIO TPABUTPOIMUUYECKOTO OTBETA paCTEHUI
npHa (Paza OBICTPOTrO pocTa), BHOCAT (IIOAMHBIC BOJIOKHA, a HE TKAHH C XapaKTePHBIM
POCTOM PACTSKEHUEM U HE KeJaTUHO3HbIE BOJOKHA KcuiieMbl. OCHOBHOM MPHUHIIMIT JAHHOTO
M0JIX0/1a 3aKJII0YaIC B pa3efieHHH (parMeHTOB CTEOJIsI TPaBUCTUMYIUPOBAHHBIX PACTCHUN
B MPOJOJILHOM HANpPaBIEHUU Ha JBE IIOJIOBUHBI: PACCUMTHIBAIM KPHUBU3HY Ha pPa3HBIX
CTOpOHax cTeOus A0 yaaneHus (GaodMbl U mocie. MeTogaMu MUKPOCKOITMM Ha TIONEPEYHbIX
cpe3ax MPOBOAWIN CpPAaBHEHHE IUIOIIATU >KEIATHUHO3HBIX CIIOEB (PIOAMHBIX U KCHUIEMHBIX
BOJIOKOH. [lOCKONBKY pa3BUBAIOUIMECs OpTaHbl BCErJa JEMOHCTPUPYIOT TPaIHEHT
muddepeHIIMPOBKY TKaHEH, BO3MOXHO, YTO UCKPUBIIEHUE B MpeesiaX OJTHOTO OpraHa MOXKET
PETYIUPOBAThCS PA3TMYHBIMU MEXaHU3MaMH: C YACTBIM POCTOM B CAMBIX MOJIOJIBIX YaCTSX H
C)KaTHEM BOJIOKOH B caMbIX 3peiblx. OHAaKO ClleAyeT OTMETHTh, YTO NPU YAAJICHUU 4YacTh
cTeOns, T/e KIETKHM pPAcTyT pAacTsHKEHHEM, pacTeHHsl JibHa He MeHee d(P(PEeKTUBHO
BOCCTaHABJIMBAIN BEPTUKAIBHOE IMOJIOKEHHE. DTO MOKA3bIBAET, YTO POCT PACTSHKEHUEM HE
BHOCHT OCHOBHOM BKJIaJI ITPH I'PAaBUOTBETE OBICTPO PACTYIIUX PACTEHHH JIbHA.

HccnenoBanue BbINoIIHEHO pU nojaepskke rpanta PH® Ne 23-24-00612

KaroueBble ciioBa: QyiodMHBIE BOJIOKHA, H3THO, TPABUTPOIIH3M

CONTRIBUTION OF PHLOEM FIBERS TO THE REALIZATION
OF THE GRAVITROPIC RESPONSE

Ibragimova N.N.”, Sibgatullin T.A., Sautkina O.V.
KBB FIC Kazan SC of RAS, Kazan, Russia
Keywords: phloem fibers, bending, gravitropism
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HAKOIIVIEHUE ITPOJIMHA B JIMCTbSIX NITEHUIbI KAK CJIEACTBHE
HAPYHIEHUSA C/N-BAJTIAHCA ITIOCJIE UHKYBAIIUU PACTEHUHU B TEMHOTE

HrBanosB A.A.

OI'BYH Uuctutyt pynmamentanbHbix npobdiem 6uonorun, PAH, [lymmao, Poccus;
E-mail: demfarm@mail.ru

Jannas paboTa mocBenieHa UCCIeI0BaHUI0 (PU3UOIOr0-OMOXUMHUYECKIX U3MEHEHUN BO
BTOPOM JIMCTE MPOPOCTKOB IMIIEHUIIBI Mocie HapyuieHus Oamanca C/N-merabonus3ma B
pesynbrate orpanuyeHusi norouieHus CO2. C »stoil mnenbto 10-AHEBHBIE TPOPOCTKHU
nomemanu B TeMHOTy Ha 10 cyrok. B kadecTBe KOHTpOJIS HMCHOJb30BAIM PACTEHUS,
HaXOJALIMECs TMpPH TOJTHOM oOcBeumleHHd. Kaxaple 2-¢ CyTOK HMHKYyOallud B TEMHOTE
IPOBOAWIN TECTUPOBAHME I[apaMeTPOB pOCTA, TPAHCIUPAIMH, AKTUHOCTH (PEepMEHTOB
a30THOTO MeTaboiIM3Ma M aHTMOKCHJAHTHOW 3allUTHl, a TAKKe COJAepX)aHHui XjopoduIia,
nponuna, H202 u M/IA. Ilocie okoHYaHUST MHKYOAIlMd B TEMHOTE PAaCTEHUS IMOMEIIAIN Ha
MOJIHBIM CBET W MPOJOJDKAIM U3MEPEHUE MapaMeTpoB B TeUeHHE 2-X CyTOK. B ycnoBusax
TEMHOTHI HaOJ0/lalach MPUOCTAHOBKA HAKOILICHHUS CyXOW OMOMAcChl, pe3KOe 3aMesIeHue
CKOPOCTH TpAHCIHpAIlMd W CHIDKCHHE COJepKaHUsA (OTOCHHTETHYECKUX HMUTMEHTOB. B
TEMHOT€ He HaOmI0Jaloch W3MEHEHHUs AaKTHUBHOCTU  IUIyTaMaHJETHIpPOreHa3bl U
npoiauHaeruaporesaspl. OfHAKO pPE3KO CHMKalachb OTHOCUTENbHAs AKTUBHOCTh 3THUX
dbepMeHTOB a30THOrO MeTaboM3Ma B CpaBHEHUE C PACTEHUSMH IPU MOJHOM OCBelleHHH. B
TEMHOTE 3aMETHO YBEJIMYMBAJIACh IEPOKCHJIa3HAs aKTUBHOCTb, OJHAKO HE Ha0JII0Jan0Ch
yBenuueHus: yposueit H202 u MJIA, 4to cBUAETENBCTBYET 00 OTCYTCTBUU OKUCIUTEIILHOTO
cTpecca y pacTeHuil B TeMHOTe. B TeMHOTE NPOUCXOIWIO NOCTENEHHOE HAKOIIEHHE
NPOJMHA, KOJMYECTBO KOTOPOrO 3aTeéM YMEHBIIANOCh JI0 MCXOJHOTO YpPOBHS TOCTE
MOBTOPHOT'O OCBEIlleHUs pacTeHul. llpeamnonaraercs, 4To akKyMyJIsiliMsl IPOJIMHA B TEMHOTE
HE CBSi3aHA C PA3BUTHEM OKHUCIHMTEIBHOTO CTpecca, a SIBISIETCS CJIEICTBUEM YBEIUYCHHS
KOJIMYECTBA a30TCOJAEPKALIUX COEIMHEHUHN Npu neduuuTe yriepoaHbix ckeneroB. [Ipomun
MOYKET BBICTYIaTh B KaueCTBE CPEJCTBA BhIBOJA M3JHILIKA a30Ta U3 chepbl METaOOINYECKHX
peakuuii, TeM caMbIM MIPEeIOTBpallasi HAKOIJIEHHE aMMHaKa B TOKCUYHBIX KOHIIEHTPALHIX.

Karouessie cioBa: C/N-MeTabonu3m, IPOIHH, POCT, TEMHOTA, OKACIHUTENBHEIN CTpece

ACCUMULATION OF PROLINE IN WHEAT LEAVES AS A RESULT
OF C/N BALANCE DISTURBANCE AFTER PLANTS INCUBATION IN THE DARK

lvanov A.A.
Institute of Basic Biological Problems, Russian Academy of Sciences, Pushchino, Russia
Key words: C/N metabolism, proline, growth, darkness, oxidative stress
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HEBJIAI'OIIPUSITHOE BO3JENCTBUE YJIOBPEHUI
HA POCT KOPHEM 1 3ACYXOYCTOUYUBOCTH
CMSTYAETCSH ITPU UX JIOKAJIBHOM IIPUMEHEHUUA

Weanos UL.H., Kopooosa A.B., Axusiposa I'.P., Kynosiposa I'.P.

Youmckuii UactutyT 6nonoruu Y pumckoro denepaisHOro uccieaoBaTeasekoro nentpa PAH,
VYa, Poccus
E-mail: i_ivanov@anrb.ru

CpaBHMBaJIM ypOXKalHOCTb JAEBATH COPTOB IIIEHUI[bI, BBIPAIIEHHBIX C OOBIYHBIM
BHECEHHEM YHO0OpeHHMii U 0e3 BHECEHUs YNOOpPEHHH B 3aCyNUIMBBIE WM BIAXKHBIC TOJIBI.
Pe3ynpTaThl 1OKa3aqu, 4YTO BHECEHUE YIOOPEHUH YBEIMUYMBAIO IPOLEHT CHUXKEHUS
YPOKaWHOCTH  CEJIbCKOXO3AMCTBEHHBIX  KYJIbTYpP,  BBI3BAHHOTO  3acyXod.  OTOT
HEOJIaronpusATHbIM 3(PGEKT OT BHECEHMs YNOOPEHUH cMsAryaercs 3a CueT JIOKaJIbHOI'O
BHECEHHUs yI00PEHUH, YTO, BEPOSATHO, CBA3AaHO ¢ OoJiee TIyOOKOH 1 pa3BeTBICHHON KOPHEBOU
CUCTEMOM pacTeHHH, y1o0psieMbIX JIOKaIbHO: YBEIMUEHHOE BETBJICHUE KOPHEH Ha yyacTKax ¢
OoraToil MUTaTEIbHBIMM BEIIECTBAMHU IOYBOM M MX MHTEHCHUBHOE YAJMHEHUE 3a Ipe/eraMu
TaKUX Y4acTKOB. D(PPEKT JT0KaIbHOr0 BHECEHHsI y10OpeHU Ha pa3BUTHE KOPHEBON CHUCTEMBI
BOCTIPOM3BOAMIIM B KyJbType Ha THAPOIIOHUKE C pasleieHneM KopHel (split root culture),
OpU O5TOM KOpHEBas CHCTEeMa OJHMX M TeX JK€ pacTeHUil Obula pas3ferneHa Mexnay
KOHTEHHEpaMHU C BBICOKOM M HHU3KOM KOHLEHTpAUUEd NUTATENbHBIX BEUIECTB. Y BEIMYCHHE
KOHIIGHTPALlMM IHUTATEJIbHBIX BEIIECTB B 000MX KOHTEHHEpax yMEHBIIAJI0 COOTHOLICHUE
Macchl KOpHEH W 1M00eroB, B TO BpeMs KaK Ipu J00ABICHWH YIBOCHHOTO KOJWYECTBA
IUTATENIbHBIX BEIIECTB B OJWH U3 KOHTEHHEPOB COOTHOIIEHHE Macchl 00eMX KOPHEBBIX
npsiiedd U mobera OCTaBaloOCh BBICOKMM. B skcnepumeHTax ¢ pa3iein€HHBIMU KOPHSAMHU
YBEJIMUEHUIO KOJIMYECTBA IPUMOJMEB Ha KOPHSX, KOHTAKTHPYIOIIMX C  BBICOKOH
KOHLEHTpAllMell NUTaTENbHBIX BELIECTB, MPEAIIECTBOBAJ MUK aykcuHOB, a nuk ABK B
KOPHSX COBIIJaJ, YTO IO3BOJISAET MPEANOJIOKUTh YIaCTUE ayKCHHOB B MHULIMALUY 3a4aTKOB
kopHeill, a ABK B ux ganmbHeiimem pocre. [IpucyrcrBue aykcuna u ABK B mpumopausx 6b110
MIOATBEPKJICHO HMMMYHOJIOKQIM3AlMEd COOTBETCTBYIOIIMMH aHTUTEnamu. B menow,
IIPOBEICHHBIE OJKCIEPUMEHTBI II0KA3aJM, YTO HEPABHOMEPHOE BHECEHUE JJIEMEHTOB
MUHEPAJIBHOTO TMUTAaHUS CMSTYaeT HEraTHBHbIE IOCJIEACTBUS IMPUMEHEHUs YIOOpeHHil Ha
POCT KOPHEH U MOBBIIIAET OTHOCUTENIBHYIO 3aCyX0YCTONYMBOCTh PACTEHHM.

Pa6ora Brimonnena no teme Ne 123020800002-2 B pamKax rocy1apCTBEHHOTO 3aJjaHUs
MuHucTepcTBa HaykH U Beiciiero oopasoBanust P@ Ne 075-01134-23-00.

KuiroueBble cioBa: Triticum, copra, JOKalbHOE BHECEHHE YIOOpEHHH, 3aCyXOyCTONYUBOCTS,
MIPUMOP/INH, POCT OOKOBBIX KOPHEH, ayKCHH, abCclIM30Bast KUCIOTa

UNFAVOURABLE EFFECTS OF CONVENTIONAL FERTILIZER
BROADCASTING ON ROOT GROWTH AND SENSITIVITY TO DROUGHT
ARE MITIGATED BY ITS LOCALIZED APPLICATION

Ivanov I.1.", Korobova A.V., Akhiyarova G.R., Kudoyarova G.R.

Ufa Institute of Biology of the Ufa Federal Research Centre of the Russian Academy of Sciences,
Ufa, Russia

Key words: Triticum, cultivars, local nutrient application, drought resistance, primordia, lateral
root growth, auxin, abscisic acid
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POJIb AKTUBHbIX ®OPM KUCJIOPOJA B PEI'YJIALIUHN
AKTUBHOCTH AKBAIIOPUHOB 110/l BJIUSIHUEM ABK

HBanoB P.C.l, HIapumnosa F.B.l, AxmusipoBa F.P.l, Tumosa M.(I).z, Hyxnasn T.B.! ,
BecesioB JZ[.C.1

'V humckuii mHCTHTYT GHOTOrHH Y PHMCKOro (heepanbHOro Hecaea0BaTeIbCKOro IEeHTPa
Poccuiickoii akanemun Hayk 450054, npocn. OkTs10ps, 69, Yda, Poccus

2 Kadempa dusnonornnu pacrenuii u 6uoxumun, Bruonormaeckuii dakynsrer Cankr-Ilerepbyprexoro
rocyapcTBeHHOTo yHuBepcuteTa, 199034 Yausepcuterckas Ha6. 7-9, Cankt-IletepOypr, Poccus
“E-mail: ivanovirs@mail.ru

Hakonnenue pasnuunbix ¢opMm axkTUBHBIX ¢opMm kuciopoga (ADK) Bei3biBaeTcs
HIMPOKUM CHEKTPOM (PaKTOPOB, BKIIFOUASI TOPMOHATIBHBIC CUTHAJIBI M CUTHAJIBI OKPYKAIOIIECH
cpensl. MHOTHE MCCle0BaTeNbCKUE IPYIIbl HEOAHOKPATHO COO0MIAIN 00 HHAYIIUPOBAHHOM
abciuzoBor kucinoroit (ABK) noswimenun A®K u mpennonoXkuiav, 4TO OHO CBSI3aHO C
aktuBanuenn HAJI®H-okcuaasel, TOKanmM30BaHHON B IIa3MaTHUeckod memOpane. Baxknyro
poinb B ABK-3aBHCHMBIX HM3MEHEHHSX AKTUBHOCTH HOHHBIX KaHAJOB, MPUBOISAIINX K
3aKpBITHIO YCTBHII, UTpaeT WHAyIUpoBaHHas reHepauus HpO, (Haubonee crabuibHas u
pactipoctpanennas ¢opma A®DK). Ilo ananmorum MOXHO MNpeANnoNoXuth, 4to ADK
YY4acCTBYIOT B perymsiuuu Apyrux ABK-MHAIynupoBaHHBIX MPOLIECCOB, B TOM YHCIE B
MOBBIIICHUH THAPABIMYECKON MpPOBOAMMOCTH. Ha KOpHSX pacTeHUM SYMEHS U3ydalld
onHokpatHoe npumeHeHne ABK wunmu ee coueranme ¢ manumnynaropamu ADK (akmentop
A®K - ackopOunHoBas kuciora u umHruomrop HAJIOH-okcunmasel - nudeHUICHIHOIOHUS
xaopua (DPI)). Mbl u3Mepuiau CKOPOCTh OCMOTHYECKOTO ITOTOKAa KCHJIEMHOTO COKa M
paccuuTalM  TUIPABIUYECKYI0  IMPOBOAMMOCTH  KOpHs. [lapamnenbHo — mpoBoAMIN
UMMYHOJIOKAITU3aLHIO ABK u AKBaIlOPUHOB HvPIP2;2 COOTBETCTBYIOIIUMU
cnenuduyecknmu antutenamu. O6padorka ABK yBenmnumBama CKOpOCTh MOTOKA KCHIIEMBI,
TUAPABIMYECKYIO TPOBOJAUMOCTD KOPHS U uMMyHookpamuBanue s ABK u HVPIP2;2, B To
BpeMs Kak J100aBJIeHUE aHTHOKCHUAAHTOB MPUBOIMIO K OTCYTCTBHUIO BIUSHHS 3TOTO TOPMOHA
Ha COJep)KaHWEe aKBAallOPMHOB B KOPHAX M BOAHBIA oOMeH pacteHus. [lodydeHHble
pe3ynbratel BeisiBIIIM yuactue ADK B nelictBun ABK Ha rugpaBindeckyro NpoBOAUMOCTh U
COJIepKaHUE aKBarlOPUHOB.

PabGora BmimonHeHa mnpu ¢uHaHCOBOM mojiepxkke Poccuiickoro HaydHoro (oHma
(rpanT Ne 21-14-00070).

KawueBbie caoBa: aktuBHble (opmbl kuciopoaa (ADK), abcuumzosas kucnora (ABK),
akBaropu HVPIP2;2, ackopOuHoBas kuciota, nudenuneniiononus xiaopun (DPI)

THE ROLE OF REACTIVE OXYGEN SPECIES IN THE REGULATION
OF AQUAPORIN ACTIVITY UNDER THE INFLUENCE OF ABA
Ivanov R.S.}, Sharipova G.V.}, Akhiyarova G.R.}, Shishova M.F.2,
Nuzhnaya T.V.}, Veselov D.S.},
! Ufa Institute of Biology of Ufa Federal Research Centre of the Russian Academy of Sciences
450054, pr. Octyabrya, 69, Ufa, Russia

? Department of Plant Physiology and Biochemistry, Faculty of Biology, Saint Petersburg State
University, 199034 Universitetskaya nab. 7-9, St. Petersburg, Russia

Key words: reactive oxygen species (ROS), abscisic acid (ABA), aquaporin HvPIP2;2,
ascorbic acid, diphenyleneiodonium chloride (DPI)
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ME30®HUJLI JUCTA KAK CUCTEMA OI'PAHUUYEHUI P®OTOCHHTE3A
B JIMCTHAX UHBA3UMOHHbBIX C;-PACTEHUU

HNBaHoBa JI.A.l‘Z*, HBanos JL.A. 1‘2, Baauena ILK., IOauna I1. K. 2,
Murauna C.B."2, Kypasaes A.C., Xanyrun A.A., Kysbmun U.B., Ponxuna A2

! TroMeHcKumit rOCyJapCTBEHHBIN YHUBEPCUTET, I. TroMeHb, Poccus
? Boraumueckuii cax YpO PAH, r. ExatepunOypr, Poccus
E-mail: ivanova.larissa@list.ru

HeoOxomuMocTs mpucniocoOieHus: (U3HNOJIIOTHH UYYXKE3EMHBIX PACTEHUH K HOBOMY
KJIIMMATy SIBJSIETCS OCHOBOM pPAaCTUTEIbHBIX HWHBa3Ui. BaXHywo poib MpU 3TOM UIpPaET
yCIlelHass ajantanus (OTOCHHTETHYECKOW (QYHKIMKM, KOTOpas MO3BOJSECT WHBaiiepaM
MOJIJICP)KUBATh YTIIEPOJHBINA OallaHC W MOOek aTh B KOHKYPEHTHOW OOphOE C MECTHBIMH
Bugamu. Ilpu 3TOM mocTmKeHHE HEOOXOAMMOTO YPOBHS ()OTOCHHTE3a B HOBBIX YCIIOBHSIX
OTPaHUYHUBACTCSI KOMIUIEKCOM CTPYKTYPHBIX U (PU3HOIOTMYCCKHX OCOOCHHOCTEH Me3oduiuia
nucra. Hamu M3y4eHbl HEKOTOPBIE BUIBI MHBA3UOHHBIX PACTCHHMN, KOTOPBIC PACIPOCTPAHEHBI
B 3aypaibe IMOKa HE TakK IIMPOKO, Kak B cpeaHed mosioce EBpomelickoit Poccuu, u
NPEJCTABIISIOT MOTEHIIMAIBHYIO OMTACHOCTD JUISl MECTHBIX dKOCHCTEM. J[iisi IpOrHO3MpOBaHUs
(OTOCHHTETHYECKON CIIOCOOHOCTH M YIJIEPOIHOrO OajaHca JIMCTHEB HHBA3HOHHBIX BHIOB MBI
UCCIICIOBAJIM KOJIMYECTBCHHBIC TIOKa3aTenu Me30(uiia, pa3padoTalii TPEXMEPHYIO MOJIENb
CTPYKTYpbI Me30(Huia U MPUMEHWIN TEXHOJOTHIO THIPOAMHAMHYECKOTO MOACTHPOBAHMUS
T Py3un yrIIEeKHCIOro ra3a BHYTPH JIMCTa. Pe3ysbTaThl Moka3aiu, 4To K HauboJiee BaKHBIM
XapakTEepUCTHKaM Me30(HiuIa, OrpaHHYUBAIOIIUMH (DOTOCHHTE3 JAaHHBIX BH/IOB, SIBIISIOTCS:
BeJIMYMHA CBOOOIHON moBepxHOCTH Me3oduiuia (Hanpumep, y Bidens frondosa u Impatiens
parviflora), odsem u ¢opma Bo3myHIHOrO MeXKIeTouHOro mpocrpancrBa (Echinocystis
lobata, Impatiens glandulifera), anusoTpomust CTpykTypsl Me30(uUla B HAIlpPaBICHUH,
opToroHanbHOM moBepxHocTh jucta (Heracleum sosnowskyi), u ckopocts nepenoca CO;
yepe3 enunuily nosepxnoctu mesopuiia (Calystegia inflata). CooTHorrenne 3Tux BeTHYUH
dopmupyer auddy3noHHYIO NPOBOAMMOCTh Me3odwiia U rpaaueHT koHieHTparmu CO;
BHYTPH MEXKJIETOYHOT'O MPOCTPAHCTBA, YTO OMNpeeisseT (OTOCHHTETHUECKYIO CITIOCOOHOCTD
JIMCTA B IAHHBIX SKOJIOTUYECKUX YCIOBHSIX.

KiroueBble ¢J10Ba: NPOBOAMMOCTh ME30(UIUIA, MEKKIETOYHOE IMPOCTPAHCTBO, Pa3MEphI
KJICTKH, ajfantanus GOTOCHHTE3a, TpajueHT KoHIeHTpauu CO,, TpeXMEepHOE MOJICITMPOBAHUE JINCTA

LEAF MESOPHYLL AS A SYSTEM OF CONSTRAINTS FOR PHOTOSYNTHESIS
INSIDE LEAF OF INVASIVE C3-PLANT

Ivanova L.A.%%, Ivanov L.A.*? Valieva A.K.}, Yudina P.K.* 2, Migalina S.V." 2,
Zhuravlev A.S.*, Khapugin A.A.%, Kuzmin I.V.*, Ronzhina D.A.*?
! Tyumen state university, Tyumen, Russia
? Institute Botanic Garden UB RAS, Ekaterinburg, Russia
“E-mail: ivanova.larissa@list.ru

Key words: mesophyll conductance, intercellular airspace, cell size, photosynthesis adaptation,
CO, concetration gradient, leaf three-dimensional modelling
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BJIMAHUE HAHOKPEMHUSA HA BUOMETPUYECKHUE IIOKA3ATEJIN
N AKTUBHOCTD IIEPOKCHUJIA3 U KATAJIA3 ITPOPOCTKOB COH

WUsauenxo JLE. bineeBa M.O.%, Tepexosa O. Al Ky3nenona B.A.G

! BIIaroBeIeHCK Ui TOCYIapCTBEHHBIH [TeJarorHaecK il yHHBEPCHTET, T. biarosemenck, Poccus
2 Bceepoccuiickuii Hay4HO-HCCIIEI0BATEILCKUM MHCTUTYT COH, T. biarosemieHck, Poccus

3 Bceepocculickuil HHCTUTYT FeHeTUYEeCKUX pecypcoB pactenuid uM. H.1. Basunosa,

r. Bnagusoctok, Poccus;

“E-mail: ivachenko-rog@yandex.ru

Cost — BaxkHelmas OETKOBO-MaciaW4YHas KyibTypa. st yBenwdeHus ypoKaliHOCTH,
yIy4IIEHUS IPOIYKTUBHOCTH U IJIOJOPOUS MOYB B PACTEHUEBOJICTBE IPUMEHSIOT IICOJIHUTHI,
KOMIIOHEHTOM KOTOpbIX sBisieTcsi kpeMHuil. ®epmentsl nepokcupaza (K.d. 1.11.1.7) u
karamaza (K.®.1.11.1.6) sBIAOTCS aHTHOKCHAAHTAMH W OMNPEICISIOT YCTOMYMBOCTH
pacteHuil k abmotuueckuMm (aktopam. Panee Hamu ObUTO M3YYCHO BIIHSIHHEC BHECEHUS B
MOYBY 7Sl BBIpAIIMBAHHUS COU IEOJUTOB HAa AKTUBHOCTh €€ (PEPMEHTOB. Y CTaHOBIICHO
CHWYKEHUE JICHCTBUSA OKUCIUTEIBLHOTO CTPECCa U MOBBIIICHHE YPOKAMHOCTH COH.

Llenp pabGotrbl — wu3yunTh BAusHHEe mnpenapara «HanoKpemuuii» paznuuHoit
KOHIICHTpAIlMK Ha aKTUBHOCTH MEPOKCHIAa3bl U KaTajia3bl IPOPOCTKOB COH.

B paGote wucnomp3oBanmuch CceMeHa COW, BBIpalleHHbIE B TeueHun 10 1HEH B
naboparopun MCKyCCTBEHHOro kimMarta (mpu temmeparype 20-25 C, Bmaxuoctu 70 %, 16-
yacoBoil ¢oronepuoa). MunepanbHoe ynobpenue ¢ mukpodnementamu «HanoKpemuuii»
(xpemuuii 50-60 %, npoussoactso OO0 «BekTop» r. MockBa) BHOCWIN B MOYBOIPYHT B
koHneHtpanusax 200 r/t u 400 r/t. KoHTposieM SBISIMCH 00pa3iibl, BRIPAIIEHHBIE HA MTOYBE
0e3 BHeceHUs1 100aBOK. buoxumuieckue uccae0BaHus MIPOBOIUIU B IBYX OMOJOTUYECKUX U
TpPeX aHaJIUTUYECKUX MOBTOPHOCTSAX. M3 MPOPOCTKOB COM TOTOBHIIM SKCTPAKThl OEIKOB, B
KOTOPBIX coJepkaHue Oeylka ompeneisyii MeToaoM JIoypu, yAelIbHYIO aKTUBHOCTH
dbepMeHTOB —  (OTOKOJIOPUMETPUYECKHM, MHOXKECTBEHHbIe (OPMBI —  METOJIOM
anektpodopesa B 8% IIAAI. BriaBneno, uro npu pgobabnenun «HanoKpemnusi» B
koHIeHTpanusax 400 T1/T TpPOUCXOAUT yBENUYEHHE BBICOTHI M BETETATHUBHOW MacChl
npopocTkoB cou (Ha 20 % u 10 % COOTBETCTBEHHO), CHMKACTCS aKTMBHOCTH KaTaja3bl U
MEPOKCUIA3bl, HO YBEIMYUBACTCS YHCIO MHOXKECTBEHHBIX (hOpM mepokcuaas ¢ 2 1o 4, 4to,
BO3MOJKHO, CBSI3aHO C YJYYIIEHHEM YCIOBUW BBIpAlMBaHUA. TakuM 00pa3oM, H3y4ECHHE
BIUsHUS npenapata «HanoKpemHuuii» Ha akTUBHOCTH UCCIIEyeMbIX (PEPMEHTOB MIPOPOCTKOB
COM, TIO3BOJIMJIO BBISIBUTH €r0 KOHIEHTpaIuio uisi 0osiee 3¢G(HEKTUBHOTO BO3JIEUCTBHS HA
MeTab0JIM3M COM.

KiroueBbie caoBa: Glycine max, karanasa, nepokcuaasa, HanoKpemHuuii, MHOKECTBEHHBIE
(bopMEIL.

INFLUENCE OF NANOSILICON ON BIOMETRIC INDICATORS AND ACTIVITY
OF PEROXIDASES AND CATALASES OF SOYBEAN SEEDERS
Ivachenko L.E.**", Tsytseeva M.O.}, Terekhova O.A.}, Kuznetsova V.A.2

! Blagoveshchensk State Pedagogical University, Blagoveshchensk, Russia
2 All-Russian Soybean Research Institute, Blagoveshchensk, Russia
* All-Russian Institute of Plant Genetic Resources. N.I. Vavilov, Vladivostok, Russia;

Key words: Glycine max, catalase, peroxidase, NanoSilicon, multiple forms.
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BJUSHUE OFPABOTKH CAJIMIIAJIOBOM KUCJIOTON HA YCTOMUYUBOCTD
3JIAKOB K JEOUIIATY HUHKA

Hrnarenxko A.A.*, Barosa 10.B., Xoaonuena E.C., Tackuna K.B., Kazauna H.M.

HucturyT Ononorun — 060cobienHoe moapasaeneane demxepaibHOro rocyIapcTBEHHOTO
OroKeTHOTO yupexaeHns Hayku DenepaibHOTO UCCIIeI0BATEIhCKOTO IIEHTpa
"Kapenbckuii HayuHslii ieHTp Poccuiickoii akagemun Hayk", Ilerpo3aBoack, Poccus;
“E-mail: angelina911@ya.ru

OaHuM U3 BO3MOMKHBIX CHOCOOOB MOBBIIICHUS YCTOMYMBOCTH PACTEHHMH K JeULIUTY
MHUKPORJIEMEHTOB SBIISIETCS MX 00paboTKa peryinstopamu pocta. Hamu u3ydeHo BiusHHE
00pabotkn camuimioBord kucinoroil (CK) cemsH wam pacTeHWil ABYX BHJIOB 3JI1aKOB —
Hordeum vulgare L. (c. Hyp) u Triticum aestivum L. (c. 3mara) — Ha UX YCTOWYMBOCTH K
nedunuty 1uHKa. Mcmoap30Banu mpeamnoceBHy0 00paboTky cemsH B pactBope CK (10 mxM)
B TeueHue 24 4 u pa3oBoe onpbickuBanue pacreHuit pactsopom CK (100 MxM) uepes 21 cyt
nocie mnoceBa. PacteHus BbIpaniyBaid B MEcUaHOU KyibType B Teuenue 28 cyt. Jedbuuur
[IMHKA B CyOCTpare CO31aBajy MOJIMBOM PACTCHUN MUTATEIBHBIM PACTBOPOM 0€3 100aBICHHS
COJIM MeTaJlia.

YcranoBineHno, uto y HeoOpaboranHeix CK pacTeHnit neuuuT IUHKA BBI3BIBAET
YMEHbIIIEHUE BBICOTHI MOOEra TOJBKO y siluMeHs. Bmecte ¢ Tem y 000uX 371aKOB B 3THUX
YCIIOBHAX OTMEYAJIOCh CHMIKEHHE CKOPOCTH (POTOCHMHTE3a M AaKTUBHOCTH KapOOaHTHIpa3bl
(KA), a y nmenuns! takke u cynepokcugaucmytassl (CO/l). ¥V mimeHuIs moMUMO 3TOTO
BO3pacTall ypOBEHb MPOJIUHA.

VY pacrenuii, cemeHa KOTOpbIXx OblTuM oOpaboransl CK, mpu nedunure nuHKA
HaONIOAIOCh yBelWYeHue (M0 CpPaBHEHUIO C HEOOpaOOTaHHBIMH PACTCHHUSIMU) BBICOTHI
noOera (14YMeHb, MIIEHUIIA) U €ro CyXoi Onomaccsl (mieHuna), a nociue onpsickuBanus CK —
BBICOTBI Mo0era, CoIepX,aHusi XJIOpOPHUIOB @ U b (14MeHb), Cyxoil Omomacchl modera u
KOpHsI, @ TaKKe YpOBHs KapoTHHOUIO0B (Tenuna). O6a crnocoba od6padotku CK moBbImmamu
YCTBUYHYIO TIPOBOJMMOCTD U CKOPOCTh (POTOCHHTE3A Y 3JTaKOB, a Yy sTAIMEHs — aKTUBHOCTH KA.
Kpowme Toro, y ssumenst u niieHuibl nocie oopadbotku cemssH CK yBenmunBanach akTUBHOCTh
COJ, a mocne onpeickuBanust CK cHHMkanach akTHBHOCTB TIEPOKCHUIA3BI B JIUCTHSIX.

Cnenan BbBog o crnocoOHocTn CK mMOBBIIIATH YCTOHYMBOCTH SIPOBBIX 3J1aKOB K
NeQUIHUTy [UHKA 32 CUET IMOANCPKAHUS POCTOBBIX M (DOTOCHHTETHYECKHX IPOIECCOB, a
takoke yuactust CK B perynsuuu paboThl aHTHOKCUAHTHON CUCTEMBI.

HccnenoBaHue BBIOJIHEHO 3a cyeT rpaHTa Poccuiickoro HayuyHoro ¢osja (mpoekt Ne

22-26-00168, https://rscf.ru/project/22-26-00168/).

Kawuessie cioa: Hordeum vulgare L., Triticum aestivum L., neduiut 1uHKa, CalTUuIMIOBas
KHCIIOTA, aHTHOKCHUIAHTHAS CUCTEMa, (POTOCHHTE3

INFLUENCE OF TREATMENT BY SALICYLIC ACID ON TOLERANCE
OF CEREALS TO ZINC DEFICIENCY
Ignatenko A.A.*, Batova Yu.V., Kholoptseva E.S., Taskina K.B., Kaznina N.M.

Institute of Biology of the Karelian Research Centre of the Russian Academy of Sciences,
Petrozavodsk, Russia;

Key words: Hordeum vulgare L., Triticum aestivum L., zinc deficiency, salicylic acid,
antioxidant system, photosynthesis

160


mailto:angelina911@ya.ru
https://ru.wikipedia.org/wiki/L.
https://rscf.ru/projeсt/22-26-00168/

n LUECTH!
7 ®MIMONOIOB PACTEHHA
POCCHH

«Buonorusa pactenuii B anoxy rnodanbHbIX U3MeHeHu knumatay  18-23 centabps 2023 roga, r. Ydba

YbA 2023

OCOBEHHOCTHU COMATHYECKOI'O DMBPUOT'EHE3A PINUS SYLVESTRIS
U PICEA ABIES

HUrnarenko P.B.l*, I'aanouna H.A.Z, EpumioBa M.A.l, Yupsa 0.B.,
Tuxomuposa CH’?, ITomepanen AK!

! DeepalibHOE TOCYIAPCTBEHHOE OOPKETHOE yUpexAeHre Hayku DeiepalibHbINA UCCIIEA0BATEIbCKHIMA
neHtp «Kapenbckuii HaydHbIN 1IeHTp Poccutickoit akagemun Hayk», [lerpozaBosack, Poccust

2 MuctutyT eca — oGocobnenHoe mopasaenenne deIepanbHOro rocy[apcTBEHHOTO OI0KETHOTO
yupexaeHus Hayku denepanbHOro ncciaen0BaTeabCKoro neHTpa «Kapenbckuii HayyHblil HEHTP
Poccuiickoi akanemun Hayk», IlerposaBonck, Poccust

“E-mail: ocean-9@mail.ru

C menplo MONTYyYeHHS PAaCTEHHH-PEreHEpaHTOB OCHOBHBIX JIECOOOPA3YIOIIMX XBOMHBIX
BUJIO0B Ha Tepputopun EBpomelickoro Ceepa Poccun mnpoBeneHbl HCCIEIOBaHUS 110
UCIIOIB30BaHUIO coMaTHyeckoro amopuorenesa (CD) mus Pinus sylvestris u Picea abies.

OKCIUIaHTaMU  CIyXuiu  Merarametodutsl  P.  Sylvestris, coaepxkamiue He3penbie
3apobIlIH, cOOpaHHBIE C KIOHOB IUTIOCOBBIX JIepeBheB Ha [leTpo3aBojicKoil J1ecoceMeHHOI
1aHTauuu (Bo3pact aepeBbeB 40 JieT), ¢ IIaHTaluy UCHBITaTeNbHbIX KyIbTYp (10 ser) u ¢
nepeBbeB B mapke T. IlerposaBoncka (20 yieT). DKCIIAHTHI CTEPUIIN30BATIM U OMEIAN Ha
pasHble BapuaHThl muTaTenbHBIX cpex 1/2LV, MSG u DCR, ormnmyaromuecs copepikaHuem
¢utoropmonoB (2.4-1, 6-BAIl) u HCTOYHHKOB yriaeBOJOB (caxapo3a, MallbTO3a).
3urornueckue 3apoabimm P. abies, oroopannsie Ha IlerposaBoxckoit JICIT (20-40 ner),
pa3Mmerianu Ha 2 Tuna cyocrpara — LM u DCR.

B pesynbrare B KynbTypy In Vitro Owbuio BBenmeHo 3260 skcmiantoB P. Sylvestris.
Y CTaHOBIIEHO, YTO 3UTOTHYECKUE 3apOJIBIIIN Yallle BCETO AKCTPYAUPOBAIN HA MHUTATEIBHBIX
cpenax 1/2LV ¢ pasHeIM cojiepkaHueM (UTOTOPMOHOB, a Kauryc (opMupoBaics Ha
cyoctparax MSG. U3 skcrianTta KioHa IUIrocoBoro jaepeBa (Ne§864-2) Obuta momyueHa
JUIMTENIbHO TIpoiudepupyromas KiIeTouyHas JWHUS, WHUIOUHpoBaHHas Ha cpene MSG c
HOBBIILIEHHBIM COJIEp)KaHUEM CTUMYIATOpoB pocta (18 MM 2.4-I1, 9 MxM 6-BAIl), a
JanpHenIee KyIbTUBUPOBAHUE MMPOXOUIIO HA cpefie ¢ coaepkanueMm 9 MM 2.4-J1, 4.5 mxM
6-BAIl. /lanHble CBUIETENBCTBYIOT O HEOOXOAMMOCTH MHAMBUIYAIBHOTO 1MOAOOpa YCIOBHI
KyJbTUBUpOBaHUS Juis wHHnuanmu CD y okcrutantoB P.  sylvestris w3 pasHbIx
reorpauuecKux paioHOB.

DOMOpuoHanbHO-cycrieH3opHas Macca (OCM) y P. abies ¢opmupoBaiacs TOJBKO Ha
cpene LM y ~80% BBeieHHBIX B KyJAbTYpY IN VItro sKkcIiuiaHToB. BpUTH BBISIBICHBI 3 TEHOTHIIA
P. abies, u3 3aponsiiel, KOTOpbix Hambojee akTHBHO oOpasyercs DCM. Pactenwus-
pereHepaHThl MOJIydeHbl U3 OOJIBIIMHCTBA KJIETOYHBIX JUHUNA. B panbpHeimeMm, npuMeHeHHe
nporiecca CO MO3BOJIUT BHIPAIIMBATH BBICOKONIPOAYKTUBHBIE M YCTOWYMBBIE K pPa3IHYHBIM
cTpeccoBbIM (hakTopam reHoTusl P. abies.

Hccnenosanue BoinonHeHo npu noaaepxxke HOLL «Poccuiickast ApkTukay.

KamoueBbie cjoBa: KynpTypa KIIETOK, XBOWHBIE pACTEHHUS, 3apOJBIN, (HHUTOTOPMOHEI,
OHTOTEHE3.

PINUS SYLVESTRIS AND PICEA ABIES
OF SOMATIC EMBRYOGENESIS FEATURES

Ignatenko R.V.*, Galibina N.A.2, Ershova M.A.}, Chirva O.V.}, Tikhomirova S.1.2,

Pomeranets A.K.*

! Karelian Research Centre of the Russian Academy of Sciences, Petrozavodsk, Russia
% Forest Research Institute of the Karelian Research Centre of the Russian Academy of Sciences,
Petrozavodsk, Russia

Key words: cell culture, conifers, embryo, phytohormones, ontogeny.
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BUOMUHEPAJIN3AIIUSA Y IPEJICTABUTEJENA CEMEHCTBA
BORAGINACEAE

HUkxonen E.H.', ITycrooiitos K.E %, Toanesa A.A.%, MepreJioB H.C.,
Huxkonaesa H.H.%, Yaxenrnna C.10.°, Cuéenes O.C.°

1
®denepaibHOE TOCYIAPCTBEHHOE OFOKETHOES yUpexaeHne Hayku MHCTUTYT Orooruu
Kapenbckoro Hayunoro nenrpa Poccuiickoii akagemuu Hayk, [letpo3aBojck, Poccus
2 FOropckuit rocymapcTBeHHBIN YHUBEpCHTET, XaHTRI-MaHcuiick, Poccus
3 Hucturyt reorpadun Poccuiickoii akagemun Hayk, MockBa, Poccus
4
denepalibHOE TOCYIAPCTBEHHOE OFOKETHOE yUpexaeHue Hayku MHCTUTYT eca
Kapennsckoro Hayunoro neHtpa Poccuiickoit akagemun Hayk, IleTpo3aBojick, Poccust
® DeiepatbHOE FOCYIAPCTBEHHOE OIOUKETHOE YUpeXkIeHHE HayKn MHCTHTYT TeoIoruu
Kapensckoro nayunoro nientpa Poccuiickoit akagemuu Hayk, [lerpo3aBojick, Poccus;
E-mail: likkonen@gmail.com

[Tponiecc MuHepanooOpa3oBaHMs B pACTEHUSX IIMPOKO PACHPOCTPAHEH, OJHAKO
Masion3y4eH. [[oMUMO OLleHKH (HU3HOIOTHYECKON POJM B KU3HH PACTEHHIA, MCCIEIOBAHUS
OMOMHHEPAJIOB U IPOLIECCOB, COMYTCTBYIOIIUX UX CHUHTE3Y U (DOPMUPOBAHHUIO XapaKTEPHBIX
CBOMCTB, INEPCHEKTUBHBI JUIsl pa3pabOTOK HOBBIX TEXHOJOTUH, BKJIIOYAs KPUTHUYECKUE.
3anaueil naHHOW paloOThI SIBJIAJIOCH BBISABICHHE MUHEPATooOpa30BaHUs B TKaHIX ceMelcTBa
Boraginaceae, Bxirouaroniee WACHTHU(UKAIMIO MHHEPAIOB, OLEHKY HX paclpeeieHus,
colep)kaHus M CBOMCTB. MeTogamMu paMaHOBCKOM — CIIEKTPOCKONMHM, CKaHUPYIOLIEH
JJIEKTPOHHOM, ONTHUYECKOM U MOJAPU3aLMOHHOM MHKPOCKOIIMM OIPENENIEHO, 4YTO Yy
OOJIBIIMHCTBA MCCIIEI0OBAaHHBIX BUAOB (POPMUPOBAHUE MUHEPAIBHBIX (Pa3 OCYIIECTBISIETCS B
NepUKapIuy ITUIOIOB M B KJIETaX TPUXOM JIMCThEeB W crebsieil. MuHepanbHble (a3bl
IPE/CTaBICHbl KPUCTANIMYECKUM KapOOHATOM Kajibliug B (hopMe KajablUTa U aMOpP(pHBIM
JUOKCHJIOM KpeMHHMsI (KpeMHe3eM). B mepukapnuu miofoB cuHTE3 KapOOHATOB MPOUCXOJUT
BO BHYTPUKJIETOYHOM U IIOPOBOM IIPOCTpaHCTBE, a (HOpPMUpPOBaAHHE KpeMHe3eMa
OCYIIIECTBIISIETCS. B KJIETOYHBIX 000JIOUKaX, XOTs MOKa3aHO, YTO Y psja BUAOB BO3MOXKHO
IOJTHOE 3alojiHeHHe o0beMa KIeTKH KpemHe3eMoM. CojnepkaHue M pacnpeseieHue
MUHEPAJIOB B IEPUKAPIHMU 3PEM BapbUPYET MEXIY pPOAAMM, NPU ITOM BapuadETbHOCTb
3JIEMEHTHOT'O0 COCTaBa MOXXET OBITh OOYCIIOBJIEHA IMMOYBEHHO-KJIMMATUYECKUMHU YCIOBHSIMU
pocTa pacteHuil. MuHepanu3anus KJIETOK MEepUKapius HAaYMHAETCS Ha BHEIIHEH 000JI0uKe
SMUAEPMBI BEPILUMHBI U PACIIPOCTPAHAETCS I10 HAIIPABICHUIO K LIUKATPUKCY, U JAJIEE IO BCEU
IIJIOMIA M TOBEPXHOCTU K BHYTPEHHEH dMHUACPME.

Pabora mognepsxkana '3 KapHI[ PAH (FMEN-2022-004).

KarwoueBble cioBa: aMmopdHBIN KpeMHe3eM, KapOOHAT KaJIbIU, IEPUKAPITHIL dpeM

BIOMINERALIZATION IN PLANTS OF BORAGINACEAE FAMILY

Ikkonen E.N.%, Pustovoitov K.E%, Golyeva A.A.>, Mergelov N.S.3, Nikolaeva N.N.*,
Chazhengina S.Y.?, Sibelev 0.S.

! nstitute of Biology of the Karelian Research Centre, Russian Academy of Sciences,

Petrozavodsk, Russia

2Yugra University, Khanty-Mansiysk, Russia

% Institute of Geography, Russian Academy of Sciences, Moscow, Russia

* Forest Institute of the Karelian Research Centre, Russian Academy of Sciences, Petrozavodsk, Russia
® Institute of Geology of the Karelian Research Centre, Russian Academy of Sciences,

Petrozavodsk, Russia

Key words: amorphous silica, calcium carbonate, nutlet pericarp
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MUKPOBHUOJIOTHYECKHUE YIOBPEHUSA, KAK HEOTBEMJIEMbBINA SJIEMEHT
TPAAUIIMOHHOI'O 3EMJIEJIEJIUSA
HUcaamona 3.M., Ceprees B.C.

00O «HBII «bamlukom», Y da, Poccus
E-mail: zarinaislamova@yandex.ru

B TpanuuuonHON cucTeme 3emilefeNius PacTUTEIbHbIE OCTATKU Iociie YOOpKH yporKast
Ha MOYBE SBJSAIOTCS BAKHBIM MCTOYHUKOM IONOJHEHUs NMUTATENbHBIX BEIIECTB B MouBe. B
pe3yibTaTe WX 3allaXWBaHUS B TOYBY BO3BPAILAIOTCS AJIEMEHTHI MUTAHUA: a30T, (ocdop,
kaid u 1ap. Ho pasnoxkeHue pacTUTENbHBIX OCTATKOB U3-32 HU3KOM YHMCIEHHOCTH
crenupuIecKkod MUKPOQIIOPHl TPOUCXOAWT MEUICHHO, W IHTATEIbHBIC BEIIECTBA MAaJio
MOCTYMAlOT K pPAacTeHUsIM B NepBbI roia. B mouBe HakamnuBaroTcs JUTHUH U (DEHOIIBI,
KOTOpbIE TOPMO3AT POCT KYJIbTYPHBIX pacTeHUHW M 3aMEIJISIOT  MHUHEPaTU3ALNI0
OpraHMYECKUX BEIIECTB, HAKaIUIMBalOTCA BO30yauTenu Ooyie3HEM U TOKCHHOOOpa3yIolIue
TpUOBbIL.

C uenp0 HEOOXOAUMOCTH OBICTPOTO PA3NOKEHHSI MOKHUBHBIX OCTAaTKOB B COCTaB
npenapara «Crepusi-12» mnpousBoactBa OO0 «HBII «bamlukoM» BBEIEHBI IITAMMBI
rpuboB u OakTepuil ¢ IEIUTIOI030JUTHUECKON aKTHUBHOCTBIO, CIIOCOOHBIX K OBICTpOMY
pasnoxkeHuro Leutono3bl. Llemttonosa pasnaraercs mnoj AeWcTBUEM (QEepMEHTOB OakTepuit
Bacillus subtilis 3/28, a rakske rpubos poma Tpuxomepma: Trichoderma reesei 4K u rpu6os-
caxapomuiiero Pichia deserticola 2K.

B 2015-2016 rr. B ycnoBusax YHI[ ®I'bOY BO Bbamkupckuii [AY 0bu11 npoBeaeHbl
MOJIEBBIC MCTIBITAHUSI MUKPOOHOIOoTHYecKoro npemnaparta «CtepHsi-12» Ha moceBax KyKypy3bl.
[TpumeHneHue npenapara Mo3BOJIUIIO MOTYYUTh MpUOaBKy ypoxkas 3,8 m/ra 3epHa. [IpubaBka
ypoxasi B T€ e roja B ycioBusX skcnepuMmeHtaibHoM 0a3si BHUUWB3P cocraBuna x
KOHTpoJto 8,2 11/ra.

KaroueBbie cjaoBa: Azotdukcarus, dochopmodHnHM3anys, KaJuiMoOuIu3anus,
rUApoIuTHYeCKne (EepMeHThI, OWONECTPYKTOp, CYIPECCHBHOCTh TOYBBI, MHKPOOHOJIOTHYECKOE
ynobpenue, bamlakom

Microbiological fertilizers as an integral element of traditional agriculture
Islamova Z.M., Sergeev V.S.

LLC "NVP "Bashinkom", Ufa, Russia

Key words: Nitrogen fixation, phosphorimobilization, potassium immobilization, hydrolytic
enzymes, biodestructor, suppressiveness of the soil, microbiological fertilizer, Bashinkom
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INOUCK I'EHOB AHTUMUKPOBHBIX ITEIITUAOB FILIPENDULA ULMARIA
METOAOM TPAHCKPUIITOMHOI'O AHAJIM3A

Hcromuna E.A.*, Onunnosa T.A.

WucTutyT 06mei# renernku nM. H.M. BaBunosa Poccwuiickoit akagemun Hayk, Mocksa, Poccust;
E-mail: mer06@yandex.ru

AnTtnmukpoOHbIe nentuabl (AMIT) oOHapy>KeHbI IPAKTUYECKH Y BCEX KUBBIX CYIIECTB.
Hapsiny ¢ cUrHajbHBIMH NENTHIAMH, OHHU SIBISAIOTCA MOJIEKYJISIPHBIMH KOMIIOHEHTaMH
HauOosee JPEBHEr0 MeEXaHW3Ma 3alllUuThl OT IATOT€HOB — BPOXKJIECHHOIO HMMYHUTETA.
3HavyeHre Ouoyiormueckoro pasHooOpazuss AMII-momoOHBIX TEHOB, a Takke TECHOB
CUTHAJIBHBIX MENTHJOB, AKTUBUPYIOLUIUX HMMYHHBIH OTBET, OCTAe€TCAd IPAKTUYECKU HE
U3y4EHHbIM, OCOOEHHO Yy JUKOPACTYLIUX BHJIOB PACTEHUH, KOTOpbIE 001aJat0T NOBBIIIEHHON
YCTOMUYHBOCTBIO K ITATOT€HAM.

F. ulmaria (taBoira Bsi307MCTHas) — MHOrOJIETHEE pacTeHHE cemeiicTBa Rosaceae,
KOTOpPO€ W3JaBHA MPUMEHSETCSs B HAPOJHOM MeIWIUHE Kak OOMIeyKpeIuisomee |
IIPOTUBOBOCHIAJIUTEIILHOE CPENICTBO.

Ilenp Hactosimielt paboTbl — wu3ydeHue posrd AMII U curHaabHbIX NENTHIOB B
UMMYHHOM OTBET€ TaBOJIIM BS30JIMCTHOM Ha 3apakeHHWe MaToreHHeIM rpudbom Bipolaris
sorokiniana, BBI3BIBAIOIIMM KOPHEBbIC THHIM XJCOHBIX 3J1aKOB. MeTonoM TIyOOKOro
CEKBEHHPOBAHUS TPAHCKPUITOMOB M3y4eH OTBET pPACTEeHMH TaBOJIM Ha 3apaxeHue B.
sorokiniana, u BeisiBieHbl TeHbl AMII-TI0ZJOOHBIX U CHTHAJIBHBIX MenTuaoB. OOHApYKEHHBIC
HEeNTUIBl OTHOCATCSA K ceMeilcTBaM Je(eH3MHOB, CHAKMHOB, JIMIUA-TIEPEHOCALINX OEIKOB,
nentugoB cemeiicte MEG, Ole, RALF u PEP. B cemeiictBe nedeH3WHOB BBHISBICHO 8
HEeNTHUOB, KOTOpPbIE OTHOCATCA K Aeden3uHaM kinacca 1. Cpeau HUX 2 menTuja HecyT Y-Kop,
00J1aarouii BHICOKOH aHTUMUKPOOHOM aKTMBHOCTHIO. B cemelcTBe CHAaKMHOB BBISBICHO 9
nentuaoB, B cemeiictse JIIIb — 34 nentuna, B cemelictee Ole — 7 nentuuoB U B ceMelCTBE
MEG — 2 nenrtuga. U3 curnanbHbIX entuoB oOHapykeHo 10 mentuaoB cemeiictBa RALF u
4 nentuna cemerictsa PEP. [lonasisronee 4ncino NeNTUI0B OTHOCATCS K HOBBIM IENTHIAM.
Ananu3 nuddepenuuanbHoi sxcnpeccun reHoB AMII u cUrHajIbHBIX MENTUAOB MO3BOJINI
BBISIBUTh KaK T€ U3 HHMX, KOTOpbIE aKTUBHUPYIOTCS MpPHU 3apaKeHUMH TpHUOOM, Tak M Te,
AKCIIpeccHs KOTOPBIX NoJaBisieTcs maroreHoM. [lomydyeHHble pe3ynbTaThl IPOJUBaOT CBET Ha
pasHooOpa3ue MoaeKkyiIsIpHbIXx (opM AMII U curHaibHBIX MENTHAOB TAaBOJITU M MX POJb B
UMMYHHOM OTBETE Ha 3apakeHue (hpuTonaroreHHsIM rpudom B. sorokiniana.

Pa6oTa BeInonHeHa npu GpuHaHcoBoi noanepxke rpanta PH® Ne 22-16-00010.

KuiroueBble ciioBa: aHTuMHKpOoOHBIe nentubl (AMIT), TpanckpunTomHsiii ananus, Filipendula
ulmaria, Bipolaris sorokiniana

SEARCH FOR ANTIMICROBIAL PEPTIDE GENES OF FILIPENDULA ULMARIA
BY TRANSCRIPTOME ANALYSIS

Istomina E.A., Odintsova T.I.

Vavilov Institute of General Genetics, Russian Academy of Sciences, Moscow, Russia

Key words: antimicrobial peptides (AMPSs), transcriptome analysis, Filipendula ulmaria,
Bipolaris sorokiniana
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POJIb MEJTATOHUMHA U HYK B ®OPMUPOBAHHHU
XO0JOJOYCTONYUBOCTHU PETEHEPAHTOB KAPTO®EJIA

Kanbipoae ML.K., boiiko E.B., JlanteB H.I/I.*, I'onoBaukas U.D.

HaumonanbsHelil HecnenoBaTenbCckuil TOMCKUN TOCYAapCTBEHHBIN YHUBEpCUTET, ToMck, Poccust;
E-mail: experteco@mail.ru

Kaprodens sBisiercst o1HOM U3 HanboIee BaKHBIX MPOJAOBOJILCTBEHHBIX KylbTyp. OHa
MOJIBEp)KeHa HETaTUBHOMY BO3JICHCTBUIO HM3KUX BO3BpPATHBIX TeMIepaTyp, 4YTO CTaBUT
BOIIPOC O CTEMEHU X0JI0A0YCTOWYMBOCTH KapTodesst u crnocobax MOBBIIICHUS TOJIEPAHTHOCTH
K 3TOMY cTpecc-(pakTopy. YCTONYMBOCTh PACTEHHMI K HEraTHMBHBIM (pakTopam 00yClIOBICHA
OCOOCHHOCTBIO POCTOBBIX IIPOLIECOB M CUCTEM 3alUTBl OT JEMCTBUSI CTPECCOPOB,
perynupyeMbix ¢urtoropmoHamu. K 4yHciy MOCIeTHUX OTHOCSTCS HHJIOIWI-3-YKCYCHas
kucinota (MYK) u menaronnn (Mein), umeromue o0IIero npeanecTBeHHuka tpunrodan. B
CBSA3M C OSTUM IEJIbI0 JIaHHOTO HCCIEAOBaHUSA OBbLIO H3y4YEHHE pOJIM MpelBapUTENbHOMI
o0pabotku kopaer Men u UYK B perymsinuu mporeccoB, NOBBIIAIONIMX PETCHEPATUBHYIO
CIIOCOOHOCTH pacTeHU KapTodes K OTII0KEHHOMY JEHCTBUIO THIIOTEPMUHU.

OOBbeKTOM HCCIeIOBaHMS CIY)XKWiK 28-IHEBHBbIC pereHepanthl kaprodens (Solanum
tuberosum L. CPEJIHECIIEIIOrO copra  Jlyrosckoi, [OJIy4YEHHbIE METOA0M
MUKPOKJIOHUPOBaHUS MpU KyJapTUBUpoBaHUU Ha 75% MC-cpene anuMkalbHBIX U CPEIHUX
OJIHOTIOYKOBBIX KJIOHOB. Pactenus oOpadateiBam 4 4 0.1 MxkM Men wim 0.1 mxkM UYK
(omeIT), i 50% MC-cpenoit (koHTpoib). [locne 06paboTku pacTeHus KyJIbTUBUPOBAIU 7
cyt npu 20-22°C. 3aTeM NONOBUHY PacTEHUI U3 Kax a0 rpynmsl oxnaxaam (4 °C 3 cyr) u
Ha 10 cyr Bo3BpamjaJii B ONTHMAJbHBIE YCJIOBUS, 3aT€M M3MEPSUIM POCTOBBIE U
OMOXMMHYECKHEe MapaMeTphl. BennunHa rccaeayeMoro HeraTUBHOTo (hakTopa He MO3BOJIsIIa
pereHepupoBaTh PaCTCHUSAM B OJarompusaTHBIX ycinoBusax. OpHako KopHeBas o0paboTka Men
u UYK okaspiBasia 3alIUTHYIO POJIb, PETYIUPYsI POCT, OKHCIUTENBHBIN CTaTyC JHCTHEB U
KOpPHEW, HAKOIUIEHHME OCMOTHMYECKHM AaKTHUBHBIX BEIECTB M AHTHOKCHJAHTOB (MpOJIMHA,
aCKOPOMHOBOW KHCJIOTHI, (PEHONBHBIX COEAMHEHHH, CYNepOKCHUATUCMYTa3bl U TBAsKOJI-
3aBUCUMOM Tiepokcuaasbl). [lokazanbl paznuuus (EHOTUIIOB pOCTa M 3AIIUTHBIX OTBETOB
anMKaJIbHBIX U CPEIHUX PEreHEpaHTOB B OTBET HAa 00pabOTKY rOpMOHAMHM B ONTHMAaJIbHBIX
YCIOBUSIX M B YCIOBUSIX THIIOTEPMHUH, KOTOpPBIE MOIJVIM OBITH CBSI3aHbl C Pa3IMYUsIMHU B
TrOPMOHAJILHOM OajlaHce pacTeHUH.

Pabora Bemonnena npu nogaepxke Iporpammsl pazsutus TI'Y (Ilpuoputer 2030).

KaroueBbie cioBa: Solanum tuberosum, rumorepmusi, MpPOJHMH, aCKOpPOMHOBAas KHCIIOTa,
(heHOJIbHBIE COSAMHEHUS, CYTICPOKCHIIMCMYTa3a, TBasIKOJI-3aBUCUMAast TIEPOKCHIa3a

THE ROLE OF MELATONIN AND IAA IN THE FORMATION
OF COLD TOLERANCE IN POTATO REGENERANTS

Kadyrbaev M.K., Boyko E.V., Laptev N.I., Golovatskaya I.F.
National Research Tomsk State University, Tomsk, Russia

Key words: Solanum tuberosum, hypothermia, proline, ascorbic acid, phenolic compounds,
superoxide dismutase, guaiacol-dependent peroxidase
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UCCJIEJOBAHUE HUTOTOKCUYECKHUX CBOMCTB DKCTAKTOB PACTEHUI
KAJIMHUHTPAICKOM OBJACTH ¥ BBIJIEJIEHHBIX U3 HUX
NHANBUAYAJIBHBIX BUOJIOTHYECKHN AKTUBHBIX BEIHLIECTB

Kazauraesa M.!", Memaakuna I[.A.l'z, Cuinnckas C.A°, OpJoBa AAS, Cyxux C.A%
Ba6nq 0.0.%, ®po.ios A.A.°

CaHKT -ITerepOyprckuit FOCY,Z[apCTBeHHBII/I yauBepcuteT, Cankt-IlerepOypr, Poccust

2 IHCTHTYT BONIOLHOHHOMN (u3rozoruy u bnoxumun um. 1. M. CeueroBa PAH, CaHkt-
[TerepOypr, Poccus

JlaGoparopusi aHATMTUYECKON OMOXUMUU M OMOTEXHOJIOTHH, MHCTUTYT (PU3NOIOTUU paCTEHHIA
M. K.A. TumupsizeBa PAH, Mocksa, Poccus

®TCAOY BO «BDY um. 1. KanTay, Unctutyt *)uBbix cuctem, Kanuaunarpan, Poccus
“E-mail: mansya01@mail.ru

HecmoTps Ha BHyIIUTENbHBIE TOCTHKEHUSI CAHTETUYECKOW XMMHUU B 00J1aCTH CO3/1aHUs

HOBBIX JIEKAPCTBEHHBIX CPEJICTB, IPUPOIHBIE COCTUHEHUS PACTUTEIHLHOTO MTPOUCXOXKIACHUS
B HACTOAIIEEC BpeMs SBISIOTCS HEOTHEMJIEMOH YacThl0 MEIUIMHCKOW NpakTHUKU. VIMeHHO
MO3TOMY H3Y4YCHHME JIEKAPCTBEHHBIX PACTEHHUH C TOYKU 3pEHUS JOKA3aTeIbHON MEIUIIMHBI
SBJISIETCSI HECOMHEHHO aKTyalibHOW 3amadeil. C momomibio MetunterpasonueBoro tecra (MTT)
ObUT yCTAaHOBJIEH NPOQIIL TPOTUBOOMYXOJIEBOM U MUTOTOKCUYECKOH aKTUBHOCTH B OTHOIICHUH
omyxoneBblx kieTok Hela skctpakToB jnecsatd BUIOB pacTeHuil (B amamasone ot 1 mo 200
MKI/MJI), PaclpOCTpPaHEHHBIX Ha TeppuTopur KaauHUHTpaackoW o00nacTH, B YaCTHOCTH -
CHUHETOJIOBHUKA TNPUMOPCKOTO, KOIEEYHHKAa 3a0bITOTO, THICSYEIHCTHUKA OOBIKHOBEHHOTO,
COJIOJIKM  TOJIOM, TNWXMBI  OOBIKHOBEHHOW, BepOeiHHMKa  OOBIKHOBEHHOTO, JIOHHHKA
JIEKapCTBEHHOI'0, KalllTaHa KOHCKOTO U >KMBOKOCTH TIIOJIEBOM, a Takke psAga MeTabOoJIUTOB,
MOJTyYEHHBIX U3 U3y4aeMbIX BUJIOB PACTEHUI B MHANBUIYAIILHOM BHUJIE.

B xozne pabotel Haubosee BHICOKYIO IIUTOTOKCHYECKYIO aKTUBHOCTh B OTHOILIEHHH KIIETOK
HelLa mnponemMoHCTpHpOBaIM 3KCTpakThl BepOelHuka oObikHOBeHHoro (LD50 10 mkr/mi),
noHHUKa JekapcTBeHHoro (LD50 4.8 Mxr/mi) u tuioas! kamrana KoHckoro (LDS50 39 mkr/mi).

AHanmu3 LUTOTOKCHYECKHX CBOWCTB  HMHIWBHIYaJIbHBIX BBIIEJICHHBIX BTOPUYHBIX
METa0OJIUTOB, B3STHIX B KOHLEHTPAIWHU, BBIICICHHBIX M3 SKCTPAKTOB HCCIEAYEMBIX PACTCHHH,
MoKa3aj CpPaBHHUTEIHHO BBICOKUH 3(dexT mpousognsie kemmndepona (LD50 10 mxmons/m), u
3,4-muruIpoKCOCH30MHON KHUCIIOTHI, BBIICJICHHOTO M3 AKCTpakTa KamraHa (mwionasl) (LDS0 mpu
20 mkmounb/n). [Ipom3BomHOE amWreHWHa, MONYYEHHOE M3 THICSYEIHCTHHKA OOBIKHOBEHHOTO
(LD50 200 MKMOJIB/JT), ¥ THIIEPO3HU]T B HCCIICAOBAHNH [TOKA3aIM OYCHb HU3KYIO [ATOTOKCHYHOCTD
— BepkuBaemocth kierok Hela (LD50 180 mxmosns/n). Takum oOpa3zoM, ObUIO MOKAa3aHO, YTO
OKCTPAKThl W3 pACTeHUH BepOeiiHnKa OOBIKHOBEHHOTO M KalllTaHa KOHCKOTO, a TaKke
METa0OIUThI, @ UMEHHO KeMIl(heposr U3 SKCTPAaKTa CUHETOJOBHUKA M 3,4-IUTHIPOKCUOCH30MHAs
KHACJIOTa M3 OKCTPaKTa KallTaHa KOHCKOTO  00JaJaloT BBIPAXKEHHOH IIMTOTOKCHYECKOM
AKTUBHOCTBIO M MOTYT PAacCMaTpPHBATHCS KaK IEPCIEKTUBHBIC JIEKAPCTBEHHBIC KAHIUIATHI C
NPOTUBOOIYXOJIEBOH aKTUBHOCTBIO.

PaGora BeImosiHeHa mpu  (¢uHAHCOBOM moxanepxkke Poccuiickoro Hay4dHoro Qonna
(cormamenne Ne21-76-10055).

KoueBbie cJI0Ba: IUTOTOKCUYHOCTb, MIPOTUBOOITYXOJIEBAsI AKTUBHOCTb,
metwiterpasonueBblit  Tect (MTT), NOpUpOAHBIE COCOUHEHHS, PACTHTEIBHBIC HSKCTPAKTHI,
BTOPHYHBIE METAOOJIUTHI PACTCHUI

STUDY OF CYTOTOXIC PROPERTIES OF EXTACTIC PLANTS
OF THE KALININGRAD REGION AND INDIVIDUAL BIOLOGICALLY ACTIVE
SUBSTANCES ISOLATED THEREFROM

Kazantaeva M.'", Meshalkina D.A.>?, Silinskaya S.A.%, Orlova A.A.2, Sukhiy S.A.*,
Babich 0.0.% Frolov A.A.3

lSalnt Petersburg State University, Saint Petersburg, Russia
I M. Sechenov Institute of Evolutionary Physiology and Biochemistry, St. Petersburg, Russia
¥ Laboratory of Analytical Biochemistry and Biotechnology, K.A. Timiryazev Plant Physiology
Institute, Moscow, Russia
4FGAU VI «BFU them. I. Kanty, Institute of Living Systems, Kaliningrad, Russia
“E-mail: mansya01@mail.ru

Keywords: cytotoxicity, antitumor activity, methyltetrazolium test (MTT), natural
compounds, plant extracts, secondary plant metabolites
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BJIMSTHUE PU3OBAKTEPUI HA POCT
N PEPMEHTATUBHYIO AKTUBHOCTbD TRITICUM AESTIVUM (L.)
KameneBa M.A.", SIky6oBckas A.W., Cuupnosa U.H., I'putunn M.B.

®deapanpHOE TOCYIapCTBEHHOE OI0DKETHOE yUpeKIeHne HayKu «HayaHo-1ccae10BaTeThCKuid
HHCTUTYT CEILCKOTo Xo3siicTBa Kpeimay, r. Cumdeponons, Poccuiickas Oeaepanus
E-mail: irina.kameneva.7@mail.ru

B3aumopneiictBue puzobakrepuidi M pacteHuil, kak (akrop popmupoBaHUS
3¢ (exTUBHOrO arpoleHos3a, SBJISIOTCS aKTyaJbHBIMH B arpoOuotexHooruu. lLlenp
UCCJICOBAaHUN — M3YYUTh BIMSHHE HOBBIX InTaMMoB pu3obaktepuii Phyllobacterium
ifrigiyense 6, Agrobacterium radiobacter 204, Azotobacter sp.3 u KOMIIJIEKCOB MUKPOOHBIX
npenapatoB  (KMII-st u KMII-new) Ha pocT pacTeHHH, AaKTHBHOCTH (HEpMEHTOB
OKCUJpPEAYKTa3 B JUCTBSIX, YMCICHHOCTh AMA30TPO(OB M HUTPOTE€HA3HYI0 AKTUBHOCTH B
pusochepe/pusormiane T. aestivum. B ycioBHsX BEreTarilOHHOIO OIbITA Ha BEPMHKYJIHTE
MHOKYJISIUSL CIOCOOCTBOBAjia TOBBIIICHUIO BCXOXXECTH CEMSH O3MMOHM MIICHUIBI CcopTa
bopeuii 10 86,7-100% (mpu 66,7% B KOHTpOJIE), YBEIUUYEHHUIO JIMHBI HAJ3€MHOU YacTH
pactenuii Ha 16,8-22,2%. B Bapuanrtax c¢ Ph. ifrigiyense 6, A. radiobacter 204 u KMII-st B
JUCTHAX OTMEUEHO CHIDKEHHME aKTHMBHOCTH KaTayia3el U noiudenonokcunazsl. KMII
CTUMYJIMPOBAIH Pa3BUTHE AUA30TPOQPHBIX OAKTEPHil: MX YHCIECHHOCTh B PU30ILIaHE PACTCHHIM
B Bapuante ¢ KMII-new na 77,8, 14,3, 52,4% mnpeBblnana BapuaHThl C HHOKYJISLIHUEH
Azotobacter sp.3, Ph. ifrigiyense 6, Ag. radiobacter 204 coorBercrBenno; ¢ KMII-new - na
161,1, 67,9, 123,8% coorBercBeHHO. B »3TOM ke BapmanTe ObUIa camas BBICOKas
azoTdukcanus B omnbiTe. Ha cyOcTpaTe uepHO3eM OXKHBIM BCXOXKECTh WHOKYJIHMPOBAHHBIX
ceMsH YBEJIUYHIIACh Ji(o) 46,7-86,7%. OTMeueHo MOBBIIIEHHE AKTUBHOCTH
oM eHOJIOKCH1a3bl B JIHCThsIX B 3,3 -18,4 pa3za B cpaBHeHuU ¢ KoHTposieM. Llltammer A.
radiobacter 204 u Azotobacter sp. 3 crumynupoBadM aKTUBHOCTh TpPEX HCCICAYEMbIX
(dbepMeHTOB B JIMCThSIX MIiIeHUIBL. B puzocdepe T. aestivum B Bapuante ¢ A. radiobacter 204
Ipy MaKCHUMAaJbHOW B OIBITE YUCICHHOCTH IUA30TPO(OB a30T(HUKCHPYIOMIAS aKTUBHOCTh
Obuta Ha ypoBHe KOHTpojs. KMII-new, KMII-st u Ph. ifrigiyense 6 cmoco6cTBoBaM
MOBBIIICHUIO aKTUBHOCTH accOIMaTUBHON azoTdukcanuu B 1,5, 1,9 u 2,7 pa3 oTHOCUTENBHO
KOHTpoJs. TakuM 00pa3oM, YCTaHOBIIEHO TMOJIOKUTEIFHOE BIMSIHAE PU300aKTEepHid HA POCT,
(epMEHTaTHBHYIO AKTHBHOCTH T. aestivum, a Takke YHCIEHHOCTh W aKTHBHOCTh
Ira3oTpoHBIX OaKTepuil B pu30IUIaHe u puzochepe.

KioueBble  caoBa:  (epMEeHTATHBHAs  aKTUBHOCTh,  a3oTduKcaims,  AUa30TpOdbl,
pusobakrepun, Triticum aestivum (L.).

INFLUENCE OF RHIZOBACTERIA ON THE GROWTH
AND ENZYMATIC ACTIVITY OF TRITICUM AESTIVUM (L.)

Kameneva I.A., Yakubovskaya A.l., Smirnova I.1., Gritchin M.V.
Federal State Budgetary Institution of Science "Research Institute of Agriculture of the Crimea™

Key words: enzyme activity, nitrogen fixation, diazotrophs, rhizobacteria, Triticum
aestivum (L.).
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N3YUYEHUE BJIUSIHUSI IPAMMUHT A JIAKTOH- U KETOHCO/JIEPKALLIUMHA
BPACCUHOCTEPOUJAMM HA OBPA30OBAHUE KJIYBHEN 1 CTOJIOHOB
KAPTO®EJISI COPTA JIYTOBCKOM

Kapernukos N / Hopogeen B.IO.!, Meagenena FO.B.}, E¢pumona M.B.!

'HanpoHanbHbIi Hccaea0BaTenbekuii ToMeKuit roCyJapCTBEHHBIN YHUBEpCUTET, ToMck, Poccus
E-mail: arsenicum03@yandex.ru

KurioueBsble cioBa: GpaccHHOCTEPOUIBI, KapTo(dhemns, MpaifMHUHT, THIPOITOHUKA

[Tonyyenune cemeHHOro kaprodesnst OHOTEXHOJIOTMYECKMMHU METOAAMHU  SIBISETCA
Ba)XHBIM HAINPaBICHHEM B CEIBCKOM XO3siicTBE. MUKpPO- W MHHHUKIYOHHM IOJIy4arOT Kak
invitro, Tak u ex Vitro (B THAPONOHHMKE, a’POIOHUKE WIJIM 3allMIICHHOM TIpyHTEe). B
THJIPONIOHHON KyJbType 3(P(QEKTHBHBIM HMHCTPYMEHTOM Ui TOBBIIICHHUS MPOIYKTUBHOCTU
pacTeHU M ycuieHHsl KiyOHeoOpa30BaHUS MOTYT CIIY>KUTh (PUTOrOpMOHBI. {151 poBepku
ITO THIIOTE3bl HAMM OBUIO OIIGHCHO BIMSIHUE JAaKTOH- (24-s3mmbOpaccuHonua, ObJI) u
KeToHcoepxkamux (24-snukacractepos, JOIIK) crepouaHbix GUTOrOpMOHOB Ha KilyOHE- U
cTOJIOHOOOpa3oBaHWe pacTeHmid Kaptodens cpemHepanHero copta JlyroBckoit. Muorue
JaKTOHCOJiepKalie OpacCHHOCTEPOMJIbI BXOAAT B COCTaB 3allaTEHTOBAHHBIX IMpenapaToB
CEJIbCKOXO35MCTBEHHOr0 Ha3zHaueHus. KeroHcoaepxkaiiue OpacCUHOCTEPOHMIbI MEHee
U3yUYEHBI.

Pacrenust kaprodens (25 cyr), mnodydeHHble B YCIOBHAX IN  Vitro, myrem
MHKPOKJIOHAJILHOTO Pa3MHOKeHUs Ha cpejie Mypacure-Ckyra (0,75) amantupoBanu eX Vitro B
TedeHue 14 CyTOK UM pachpelesuiad M0 4YeTbIpéM TIpynnaM (KOHTPOJIb M PacTEeHHUs,
MOJIBEPTHYThIE MPUKOPHEBON TOPMOHAJIBHONW 00paboTKe (1-10'10 M)). Uepes cyTku KOpHU
pacTeHHM NMPOMBLIN B JUCTUIUIMPOBAHHOM BOJE U MUKUPOBAIM B TUAPONOHHYIO YCTAHOBKY
«Kaptodenbnoe nepeso» (K/I-10). Jlnst uppurauuu ucnonb3oBaiu cpeny lIpsHuIIHNKOBA ©
pH~ 6,7. B Teuenue 10 Henenp perucTpupoBajii BbDKMBAEMOCTb PACTEHUH, 0Opa3oBaHUE
CTOJIOHOB U KITyOHEH, UX pa3mep, MJIOTHOCTb.

HaubGonee pannee mosiBieHue KiyOHeW oTMedeHO y pacteHui, odpadorannbix OIIK,
3areM B XpoHosioruyeckoM mnopsake: ObJI, xonTpons. [lo MHTEHCHMBHOCTH 0Opa30BaHUs
CTOJIOHOB M KIYOHEH CTaTHCTHYECKH 3HAYMMOM pa3HHIBI HE YycTaHoBieHO. Hawuboinee
KpynHble KIyOHM (opMupoBanuck y pactenuil, obpabortanneix OIIK. MakcumanbHas
BbDKMBAEMOCTh pacTeHU nokaszaHa rnpu oopadorke DK, munumansnas — OBJI.

[TonydeHHble pe3ysbTaThl IMOKA3bIBAIOT, YTO KETOHCOJEpXKAlluil OpaccHMHOCTEpPOU]
s deKTUBHEE, YEM JIAKTOHCOJAEPXKALUI MPU CTUMYJISALIUUA CTOJIOHO- U KIyOHeoOpa3oBaHUs
KapTodeins copra JIyroBckoi.

Uccnenoanue mnoxanepxaHo mnpoektoMm Poccuiickoro HaydHoro ¢onma (Ne 23-44-
10019).

RESEARCH ON LACTONE- AND KETONE CONTAINING BRASSINOSTEROIDS
PRIMING INFLUENCE TO FORMATION OF TUBERS AND STOLONS OF
POTATO VARIETIES LUGOVSKOY

Karetnikov A.1.Y, Dorofeev V.Yu.!, Medvedeva Yu.V.}, Efimova M.V}
! National Research Tomsk State University, Russia, Tomsk
Key words: brassinosteroids, potato, priming, hydroponics

168



n LUECTH!
7 ®MIMONOIOB PACTEHHA
POCCHH

«Buonorusa pactenuii B anoxy rnodanbHbIX U3MeHeHu knumatay  18-23 centabps 2023 roga, r. Ydba

YbA 2023

BJIMAHUE JAHAITNA®PTHO-KINMATHYECKUX 1 PUTOHEHOTHYECKHUX
DOAKTOPOB HA COAEPKAHME TAXEJIBIX METAJIJIOB B JIIN®UTHbBIX
JUIMAWHUKAX CPEJHETAEXHBIX JIECOB CEBEPO-3AIIATA

KaraeBa M.H., beasiea A.W.

Borannueckuit nuactutyT uM. B.JI. Komaposa PAH, Cankt-IletepOypr, Poccus;
“E-mail: mkmarikat@gmail.com

B peruone ceBepo-3amana eBpONEWCKONW YacTU HEAOCTATOYHO H3Y4YeH YPOBEHb
3arpsA3HEHUS] ANUQPUTHBIX JUIIAWHUKOB. [l ero OIEHKH HeoOXOAWMBI JaHHBIE IO
9JIEMEHTHOMY COCTaBY JIMIIAWHUKOB B E€CTECTBEHHBIX YCIOBHUSX JIECHBIX COOOILIECTB.
Onpenensuid  colepkaHue MHUKPOIJIEMEHTOB B TaUIOMax OSMNU(UTHBIX JIAIIAHHUKOB B
coolmiecTBax cpeaHei Tairm Ha tore Jlamoskcko-OHEXKCKOTO Ieperieiika, ceBepo-BOCTOK
Jlenunrpazackoit obmactu. Llenb paboThl — OeHKa 0COOEHHOCTEH aKKyMYJSIIUU TSDKEIBIX
META/UTOB  SNU(UTHBIME  JHIIaiiHuKamMu ceM. Parmeliaceae (Hypogymnia physodes,
Pseudevernia furfuracea, Platismatia glauca, Bryoria fuscescens), mpou3pacTamomumu B
pasHbIX JIaHTIA(QTHBIX YCIOBHSX Ha JBYX BHIax (opodurax — cocHe OOBIKHOBEHHOH U
MOYOKEBEIbHUKE  OOBIKHOBEHHOM. Pa3HoOOpasue BUAOB JIMINIAHUKOB  CBSI3aHO €
pacrnpocTpaHEHHEM 3/IeCb MAaCCMBOB MaJIOHAPYIIEHHBIX XBOWHBIX JiecoB. Conepikanue Mn,
Fe, Zn, Cu, Ni, Cd u Pb B 0Opa3nax JUIIaliHUKOB M UX CyOCTpaTOB (KOPKH) OMpPEACIISIN Ha
aToMHO-a0copOnroHHoM criekTpodoromerpe KBAHT-ADA.

BrisiBieHo, dYTO conepKaHWE MHKpPODJIEMEHTOB B JIMIIAWHUKAX Ha M0OEpexbe
Jlamoxxckoro o3epa OTJIMYAeTCsl OT KOHIIGHTpAIMii B HUX B COCHOBBIX cooOmiectBax. Ha
XUMHYECKHH AJIEMEHTHBIH COCTaB AMU(DUTHBIX JUIIAHHUKOB BIHUSIOT OCOOCHHOCTH PEIKUX
nanamadToB U COOOIIECTB — MUKPOKIUMAT ToOepexbs JIamokeKkoro o3epa, mepeHoc 0CaaKoB
U BETPOBOW pexxuM. B permoHe ceBepo-3amaza eBpONEWCKON YacTH COCTOSIHUE JIECHBIX
COO0O0IIIEeCTB, 3arpsi3HEHUE UX KOMIIOHEHTOB OIPEIEISIFOTCS PACIIONIOKEHHEM BOJIU3U KPYITHBIX
NPOMBIIIICHHBIX IIEHTPOB. B pe3ynbTare aHaan30B MONy4eHBI (POHOBBIE KOHIICHTPALIUU
TSOKENbIX MetaioB B jumainukax — Ni (0,78-2,7 mr/kr), Cu (2,1-6,2 mr/kr), Pb (1,9-8,3
mr/kr) u Cd (0,14-0,77 mr/kr). B MUKpOMECTOOOUTAHUSIX pa3IM4aloTcs KOHIEeHTpauuun Mn,
Fe, Pb u Cd. Meraiutet Ni, Co, Cu mocTymaroT B BO3IYIIHYIO Cpeay C BbIOpocamu
MeTtaitypruu. BeneactBue atmocdepHOro mnepeHoca npumeceil B 3TOT (POHOBBIM palioH B
numaiHukax coaepxkurcs kobanbT (Co) (<1 wmr/kr). CooOmiectBa MOXJKEBEJIbHUKA Ha
noGepexbe JIagoru — eHHbIe TPUPOAHbIE O0BEKTHI, HE 3arPsA3HEHBI TSHKEITBIMA METAJUTAMHU.

PabGora BeIMONHEHA 1O TrocC3ajaHuio0 IUraHoBoi Temsl HHWP  2021-2023rr.
121032500047-1 «PacTutenpbHOCTh eBpomeiickoii yacth Poccum W ceBepHOH A3uH:
pa3zHooOpasue, TMHAMHKA W MPUHITUITBI OPTaHU3AIIHI.

KuaroueBsble cioBa: 3nuUTHBIC JIMITAWHUKH, CPEIHSS Talra, COCHA, MOMOKEBEIBHUK

INFLUENCE OF LANDSCAPE-CLIMATIC AND PHYTOCENOTIC FACTORS
ON CONCENTRATIONS OF HEAVY METALS IN EPIPHYTIC LICHENS
OF MIDDLE TAIGA FORESTS OF THE NORTHWEST

KataevaM.N., Belyaeva A.l.
Komarov Botanical Institute of the RAS
Key words: epiphytic lichens, middle taiga, Pinus sylvestris, Juniperus communis
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CUHXPOHHBIE BUOPUTMbI ®OTOXUMHUYECKON AKTUBHOCTH
JIMCTOBOM KPOHBI PACTEHUM

Kamynun ILLA., KanayeBa H.B.

IomspHo-anenuiickuiit 6oTannyeckuii can-uHCTUTYT, Konsckuit HLL PAH, 184209 Amatutsi, PO
E-mail: falconetl@yandex.ru

JlucTroBble TIACTUHKMA JAPEBECHON KpPOHBI HAXOIATCS B pasHBIX TEMIIEpaTypHO-
CBETOBBIX pexkuMax. IIpu HeOIaronpusATHBIX JOKaIbHBIX BO3AEHCTBUAX ObICTpas aJjalTHBHAS
NEePeCTpOiiKa OCTAIBHBIX YacTel JepeBa IMO3BOJIIET ONTHMHU3HUPOBATH (PU3HOIOTHYECKYIO
PEaKIMIO BCEro opranusma. J{jist BbIAICHEHUS MEXaHU3MOB KOOPIUHALUU (POTOCUHTETUYECKON
AKTUBHOCTH JIMCTOBBIX IUIACTUHOK MCCIIETOBAIM MHOTOJHEBHYIO JTUHAMUKY (pIryopecreHnnn
xyopoduinia in Situ B 3aBUCHMOCTH OT MX HOJIOKECHHUS B KPOHE M HOMepa IuactoxpoHa. Ha
6aze “Dual PAM-100 P700”, Heinz Walz GmbH, ®PI' wusmepsuin mnapamerpbl
GuryopecueHIMH XJ0poduiia, UMIYIbCHO-MOAYJINPOBAHHYIO ()IyOPECLEHIUIO JHCTHEB IPU
HIOJIHOCTBIO OTKPBITHIX HJIM 3aKPBITHIX PEAKIMOHHBIX IeHTpax - FO u Fm, a taxxke - Fv/Fm
orpaxaromuid 3¢pdextuBHOCTs Goroxumuueckoil kousepcuu OC Il. IIpu MHOrOTHEBHBIX
u3MepeHusix (ayopecueHunu xiopoduiia B JUCThAX BuAOB Ficus benjamina u Hibiscus
rosa-sinensis, ObLia BBISIBICHA THHAMHUYECKAas CHHXPOHHOCTh W IMKIMYHOCTH MapaMmerpa
Fv/Fm ¢ nepuomom 3-4 cyrok. M3mepeHus] NMPOBOIWIN €KECYTOYHO NPU CTAOMIBHOM
TEMIIepaType M OCBELIEHHOCTHU. Takue pPHUTMbI «MpPKACEMHCENTaHHbIE» OOHApyKEHbl B
pa3HBIX OpraHu3Max, BKIIOYass MIeKonmuTapmmx. OHU OJM3KA K  TOJYNEPUOIY
LUPKACENTAHHBIX PUTMOB, IIPOUCXOXKICHUE KOTOPBIX CBS3BIBAIOT C CEKTOPHOM CTPYKTYpOH
MMIL. JlokansHoe oGnyuenne mictbeB YP-A (“Camelion” WL-3016, 1,4+1,6 - 10° Br - M)
BBI3BAJIO J032-3aBUCUMYIO JIECUHXPOHM3ALUIO PUTMOB MapaMeTpoB (pIyopecleHIIUN JTUCTHEB
B OOJIy4EeHHOW YacTH KPOHBI U OBICTpOE yOBIBAHME COOTBETCTBYIOMIMX MAPHBIX KOPPEISAIHA
BPEMEHHBIX Ps/I0B. B KOHTPOJIBHOM 4YacTH KpOHBI COXpaHsJIach BBICOKAs KOPPEISLUs
JUHAMUAKA TIapaMeTpoB (UIYOPECUEHIIMH Y COCEIHUX JIMCThEeB. Yepe3 TMsITh CYTOK
IPOMCXOUIIO BOCCTAHOBJIEHNE CUHXPOHHOCTH JIMHAMHMKH OOJIy4YeHHBIX JTUCTheB. CTapeHue u
BUMMOE MTOKEITEHUE JIMCTHEB MPUBOINIIO K YTPAaTe MM CHHXPOHHOCTH U PUTMHYHOCTH.

KiaioueBbie  ciioBa:  QuyopeciieHius — xjopoduiuia,  OHOPUTMBI,  CHHXPOHHOCTD,
yJIbTpaduOsIeTOBas pagralus

SYNCHRONOUS BIORHYTHMS OF PHOTOCHEMICAL ACTIVITY
IN PLANT FOLIAGE CANOPY
Kashulin P.A., Kalacheva N.V.

Polar-Alpine Botanical Garden-Institute, Kola Science Centre, RAS 184209
Apatity, Russian Federation
E-mail: falconetl@yandex.ru

Key words: chlorophyll fluorescence, biorhythms, synchronism, UV radiation
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IMAPAJUIEJIBHOE BAPBMPOBAHUE M KODBOJIIOLIMS BOBOBBIX
PACTEHMM TAJIETOMJTHOT' O KOMILJIEKCA Y B3AUMOJEVCTBYIOIIUX
C HUMM BUJ10B PU3OBUI

Kumexiauc A.K., AHapoHOB E.E.*, Xocuga C.JI., Uroaxkuna A.A., Kapaces E.C.,
Onnmyk O.I1., Kypuak O.H., IIpoBopos H.A.

®I'bBHY BHUUCXM, Cankr-IlerepOypr, [Iymrknn, Poccus
*E.mail: eeandr@gmail.com

BoGoBble pacTeHUs SIBJISAIOTCS OCHOBHBIM (DaKTOPOM 3BOJIIOLUK  KITyOSHBKOBBIX
O0aKkTepHwii, TCHETHYECKYHD HM3MEHUYMBOCTh KOTOPHIX MBI HW3ydaJld Ha TpuUMepe
nonutunuueckux BuaoB Neorhizobium galegae u Rhizobium leguminosarum — cum6roHTOB
pacTeHHil rajeroMaHOro KOMILICKca, BKitouaromero tpuOsl Galegae, Fabeae u Trifolieae.
Irammer N. galegae Owuomapa orientalis, BcTynaromero B CHMOHO3 € KO3JISATHHKOM
BocrounsiM (Galega orientalis), Gonee monuMOp(dHBI MO KOPOBBIM H CHMOHOTHYECKH
CHeIHaIN3UpOBaHHBIM TreHaMm, dyem mrammbel bv. officinalis — cuMOHOHTBI KO3IATHHKA
nekapctBennoro, G. officinalis, uro coorBercTByeT GoONlee BBICOKOH MOP(OIOrHYECKON U
reHerudeckoit m3menumBoctu G. orientalis mo cpaBuenuto ¢ G. officinalis. IlItammer R.
leguminosarum bv. trifolii — cumOuronTEI 6060BBIX poaa Trifolium, 6oaee momuMophHBL, YeM
mraMMbl DV. viciae, KoTopsie SBISIOTCS cuMOMOHTaMu 5 pomoB 006oswix (Lathyrus, Lens,
Pisum, Vavilovia, Vicia) u3 tpu6s1 Fabeae. JIns1 BeIICHEHHS IPUYMHBI HECOOTBETCTBHUS MEXKIY
TFCHETHYECKOM M3MEHUHBOCTRIO BYX OMOBapoB R. leguminosarum u ux pacTeHHIT-X0351€B MbI
cpaBuuH monumopdusm sokyca ITS y 178 BumgoB 6000BbIX u3 Tpubsl Fabeae u y 102 BugoB
Trifolium. [is pasusix BugoB Trifolium cpennss Benuunna p-distance pasua 0,0592+0,0049,
a s Tpubsr Fabeae — 0,0437+0,0039 (ts; = 2,48; Pp<0,05). Takum 00pa3oM, reHETUYECKHIA
noaumMopdu3M pactenuii-xo3ses Buaa R. leguminosarum, kak u B cucreme “Galega spp. — N.
galegae”, cooTBeTCcTBYeT MOJUMOP(HU3MY MUKPOCHMOMOHTOB. BakHO, 4TO mosumMophusm
ouoBapoB R. leguminosarum koppenupyer ¢ TeHOMHOMN JuBepCcH(UKAIIUCH PACTCHUI-X035€B
(ITS), a He ¢ ux TakcoHOMUYECKOU ((heHOTUNTMYECKOii) AuBepcudUKaIieid, yka3plBas Ha TO,
YTO KOABOJIIOLMS TAPTHEPOB MPOUCXOAUT Ha YPOBHE UX TeHOMOB. OO 3TOM CBHUIETEILCTBYET
TaKXKe BBICOKAs KOPPEISIUS MEXKIY MOJIUMOP(U3MOM KOMIIOHEHTOB CHTHAJIBHO-
petienTopHoro komiuiekca: reHa NOdA, ompeaensitomero cuHte3 Nod-dakrtopoB y R,
leguminosarum u rema NFR5, koaupyromiero y3HaBaHHe STHX (HAKTOPOB pacTCHHSIMH-
xo3sieBamMHu mtaMMoB bv. trifolii (kieBep) wim bv. viciae (Buka, 4uHa).

Pa6ota moanepsxana rpaatom PH® Ne 19-16-00081-11
KaroueBsle cioBa: 6000BbIe, pU300HH, CHMONO3, SBOIIOIUS

PARALLEL VARIATION AND CO-EVOLUTION OF PLANTS OF THE GALEGOID
COMPLEX AND RHISOBIAL SPECIES INTERACTING WITH THEM

Kimeklis A.K., Andronov E.E.", Khosid S.L., Igolkina A.A., Karasev E.S.,
Onishchuk O.P., Kurchak O.N., Provorov N.A.

ARRIAM, Saint Petersburg, Pushkin, Russia
“E.mail: eeandr@gmail.com

Key words: legumes, rhizobium, symbiosis, evolution

171


mailto:eeandr@gmail.com
mailto:eeandr@gmail.com

n LUECTH!
7 ®MIMONOIOB PACTEHHA
POCCHH

«Buonorusa pactenuii B anoxy rnodanbHbIX U3MeHeHu knumatay  18-23 centabps 2023 roga, r. Ydba

YbA 2023

CUMBUOTYECKH UHTEP®ENC B KT1YBEHBKAX TOPOXA
(PISUM SATIVUM L.), COOPMHUPOBAHHBbIX “HOBbIM” CUMBUOHTOM
RHIZOBIUM LAGUERREAE

Kupuuek E.A., Hpiranosa A.B., llbiranos B.E.

Bcepoccuiickuii Hay4HO-HCCIEI0BATEILCKAN HHCTUTYT CEIIbCKOX03SHCTBEHHOW MUKPOOHOIOTHH,
Cankr-IletepOypr, Poccus
E-mail: e.kirichek@arriam.ru

Knerounsle cteHkr BoGOBBIX U pU300Mii, a TaK)Ke BHEKJIETOUHBIH MAaTPUKC COCTaBIISAIOT
cUMOMOTHYECKH MHTEepdeiic, HEOOXOAUMBIN ISl B3aUMOJCHCTBUSA, KOOPIUHALIUN PA3BUTHUS
U oOMeHa NMUTATeNbHBIMU BEILIECTBAMHU MEXAY MapTHepamu B cumbOuose. PemosnenupoBanue
cuMOnoTHYeCcKOro uHTepdeiica B xo/ie B3auMoeiCcTBUs ropoxa nocesroro (Pisum sativum)
copra Rondo ¢ mectsio mrammamu Rhizobium laguerreae usy4anu ¢ mOMOIIBI0 KMMYHO- U
UTOXUMHUYECKHUX METOJ0B (DIyOPECIIEHTHOW MUKPOCKOIINH.

Jlokanu3zanus MeTuiI-3TepuduuupoBaHHoro romoraiakryposana (I'T), BeIsiBIsIeMOro c
nomouibto antuten JIM7 u LM20 (Bbicokuil ypoBeHb MeTwiupoBanus) u JIMS u LM19
(HM3KMH YpOBEeHb METHJIMpPOBaHMs), a Takxke auMepa [T, cmmroro MoHaMHM KajibLus,
MeueHHOro aHTuTesaoM 2F4, Obputa XapakTepHOH A KIyOeHBKOB ropoxa BO BCEX BapHaHTaX.
Mertky HaOm01aI1 B KJIETOUHBIX CTEHKAX, B TOM YUCJIE€ B CTEHKAX MH(EKLIMOHHBIX HUTEH.

ApaOuHOranakTaHIpOTENH-3KCTEHCUH MaTpUKca MHQPEKITNOHHBIX HUTEH,
pacriozHaBaeMblii MAC265, mnokazan pasiId4yHyl JIOKQIM3allMi0 B 3aBUCUMOCTH  OT
UCTIOJIF30BAaHHOTO ITaMMa. B HOpMe MeTKa NPUCYTCTBYET B MaTpUKCe HH(EKIIMOHHBIX
HUTEH U Kamelsb, OAHAKO JUIs KIIyOeHbKOB, copMupoBaHHBIX mTaMMamMu AMPS04, AMPS17
u AMPS23, meTky HaOIIOQ)IM B ITUTOILIa3Me, a B KIIyOeHbKaxX, copmupoBanHbix AMPS34,
MeTKa 0OUJIbHO MPUCYTCTBOBAJIA B MEKKIJIETOUHOM IIPOCTPAHCTBE.

B xnyGenpkax, oOpa3zoBanHbix mTamMmoM AMPS34, B creHkax HenaBHO
WHOQHUIMPOBAHHBIX KIETOK B 30HC HWH(EKIMH HAOIIOAATM OTIOXKEHHE Kaulo3bl, YTO
CBUJIETEJILCTBYET 00 aKTHUBALIMH 3aIIUTHBIX PEAKLUH B 3TUX KIYOECHbKAX.

CybepuH OTKJIaJbIBAJICS B KJIETKaX KJIyOeHbKOB, c(hopMUpoBaHHbIX mTaMmmMoM AMPS23
B BHUJE Kalelb B Bakyojsx. B kimyOenbkax, chopmupoBaHHbIX mrammoM AMPS04, B
BaKyoJIsIX HaOII0alld OTJI0KEHUSI HEM3BECTHOM MPUPO/IBI.

Taxkum 00pa3om, BISABIEHBI 00IME U ITaMMOCHEM(PUUHBIE YEPTHl PEMOAETHUPOBAHUS
KJIETOYHOW CTEHKM TMpu (OpPMUPOBAHUM U (PYHKIMOHUPOBAHUHM KIYOEHBKOB TIOpOXa,
uHOKynupoBanHoro R. laguerreae.

Pabora BrmonHeHa pu puHAHCOBOH moanepxkke rpanta PH® Ne 23-16-00090.

KiioueBbie cjoBa: 6000B0-pu300uabHbIii cumOuo3, Pisum sativum, Rhizobium laguerreae,
CHUMOMOTHYECKUI HHTepq)eﬁC, KJICTOYHAsA CTCHKA, UMMYHOJIOKAJIN3a1usl

SYMBIOTIC INTERFACE IN PEA (PISUM SATIVUM L.) NODULES FORMED
BY THE “NEW” SYMBIONT RHIZOBIUM LAGUERREAE

Kirichek E.A., Tsyganova A.V., Tsyganov V.E.

All-Russia Research Institute for Agricultural Microbiology, Saint Petersburg, Russia

Key words: legume-rhizobial symbiosis, Pisum sativum, Rhizobium laguerreae, symbiotic
interface, cell wall, immunolocalization

172


mailto:e.kirichek@arriam.ru

J9¥ CHE3I[ OBLLECTEA
7 ®MIMONOIOB PACTEHHA
POCCHH

«Buonorusa pactenuii B anoxy rnodanbHbIX U3MeHeHu knumatay  18-23 centabps 2023 roga, r. Ydba

POJIb H+-AT<I)A3131 IITASMAJIEMMBbI B ITPOHECCE POCTA KJIETOK
KOJIEOIITUJIEU ITPOPOCTKOB PUCA B YCJIOBUAX JEOUIIUTA
KHUCJIOPOJA

KupnuunukoBa A.A., bukramesa M.O., bornanosa E.M., beprosa A./l.,
KonaparseBa A.B., Cmupnos I1.Jl., Emeabsinos B.B, [lInmosa M.®.

Cankt-IletepOyprckuii I'ocymapcTBennsiit Y auBepcuret, Cankr-IlerepOypr, Poccus
“E-mail: nastin1972@mail.ru

PocT pacTsiKeHHEM KIIETOK KOJCONTHIICH 31aKOB 3aBHCHT OT akTuBHOCTH H'-AT®da3mI
wiazmanieMMbl  (IIM).  Opnako, [aHHbIE O TPAHCKPUMIIMOHHOM aKTMBHOCTH T'EHOB,
KOJMPYIOIIUX 3TOT (pepMEHT-TPAHCTIOPTEP, B YCIOBUSX TUIIOKCUH MOJHOCTHIO OTCYTCTBYIOT.
AHamm3 sKcrpeccud TeHoB cemeidictBa H'-AT®a3 IIM  (cymmapHo 10 reHoB) ObLIO
MPOBEJICHO HAMU HA MOJICIBHBIX COPTaX, KOHTPACTHBIX MO CKOPOCTH POCTA KOJCONTHICH Ha
3, 5 u 7 neHp pa3BUTHUS, Ha JTalax M3MEHEHUS WHTEHCUBHOCTH pocTa. [[is menneHHO
pacTyIuX MPOPOCTKOB COPTa AMETHUCT HAaKOIUICHHE IMPOIYKTOB TPAHCKPHUIIUHU B YCIOBHUSIX
HOPMOKCHH OTMEYEHO ycuieHue skcnpeccun reHoB OSA3, 5 u 7. Haubonpiime u3MeHEHHs
(12 kpartubie) Obun xapaktepsl aisi reHa OSA3. Tem cambIM, MOBBIIIEHUE KCIPECCUU
Te€HOB MHTEPECa COOTBETCTBOBAJIO YCHJICHHIO pocTa Koneontuied. OHaKo MpH HEIOCTaTKe
KHCIIOPOJIa IKCIIPECCHS BCEX TECTHUPYEMBIX TCHOB ObLIa MPAKTUYCCKU HEACTCKTUpyeMoii, B
KOJICONTHIISIX ObICTpopacTymiero copra Kybans 3 mpu HOpMOKCUU HaKOTJICHUE MPOAYKTOB Ha
5 neHp ObUIO JeTekTHpoBaHO it 7 u3 10 reHoB cemelicTBa. HamOOJabIIMM HaKOIUICHUEM
npoaykToB skcrpeccun oraudancs red OSA3 (20-kpaTtHoe). B yClI0BUsAX THIIOKCHH IS BCEX
reHoB, 3a wuckmodeHrnem OSA3, OBUIO 3aperHCTPUPOBAHO HAKOIUICHHWE TIPOAYKTOB
TpaHckpuruu, npudem B psae ciaydaeB (OSA7 u OSAL0) sto nakoruienue Obuto modt 30
KpaTHBIM. MakcuMyM OBLIT 3apETUCTPUPOBAH HAa 7 CYTKH Pa3BUTHS MPOPOCTKOB. [ToirydeHHbIC
JaHHbIE TO3BOJISIIOT MPEANOJIOKUTh, YTO HEJOCTAaTOK KHUCIOPOJA BBI3BIBACT Pa3IUYHBIN
AJaNTUBHBIA POCTOBOM OTBET y MEJIEHHO- M OBICTPOPACTYIIETO COPTA, YTO OMOCPEIOBAHO
M3MEHEHHEeM TIPOQHIIs IKCIPECCHH TeHOB, Koaupyrommx H' -mommy ITM.

Pabora Bemonnaena npu noanepkke PH®, rpant Ne 22-14-00096.

.
KuroueBble ciioBa: kojgeontunu puca, runoxkcusi, H -AT®da3bl 1m1a3MaieMMel.

THE ROLE OF PLASMA MEMBRANE H*-AT®ASE DURING THE GROWTH
OF COLEOPTILE CELLS IN RICE SEEDLINGS
UNDER OXYGEN DEPRIVATION.

Kirpichnikova A.A., Biktasheva M.O., Bogdanova E.M., Bertova A.D.,
Kondratieva A.V., Smirnov P.D., Yemelyanov V.V., Shishova M.F.

St. Petersburg State University, St. Petersburg, Russia
Key words: rice coleoptile, hypoxia, H*-ATPase plasma membrane.
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MYJbBTUTI'EHHOE PEJAKTUPOBAHMUE CRISPR/CAS9 B U3YYEHUU
MEXAHMW3MOB PETYJISAHUU APXUTEKTYPbI KOPHEBbBIX CUCTEM

Kupromxkun A.C.*, Hnbuna EJIL, KniikoBa T.10., [lemuenko K.H.

Bboranmueckuit mactutyT uM. B.JI. Komaposa, Cankr-IlerepOypr, Poccus
“E-mail: akiryushkin@binran.ru

@opMHUpOBaHUE yIiIa HAKJIOHA OOKOBBIX KOpPHEH OTHOCUTENBHO TPOJOJIBHONH OCH
POJIUTENIBCKOTO KOPHS — CKOOPAMHUPOBAHHBINA Ipoliecc padOThl PA3IUYHBIX TEHOB, B
yactHocTH TeHoB cemeiictBa IGT (LAZY1/TACL1/DRO1). llenpto AaHHOTO HCCIICIOBAHUS
sBisieTcs BoisicHeHHne posn rena DROL orypra (Cucumis sativus) B peryisiiui n3MeHEHHsI
yIiia HakjJoHa OOKOBBIX KOpHeH. C MOMOIIBI0 (PUIOTEHETHYECKOr0 aHaInu3a y orypua ObuIo
BBISIBIICHO TpH mpeamnoiaracMbix oprosora — CSDROla, CsDRO1b u CsDRO1c. UsBectHoO,
YTO AayKCHMH WIPaeT BAXHYIO POJb B (POPMHUPOBAHUHU YIjla HAKIOHA OOKOBBIX KOPHEH.
PesynbTaTel kosuuectBeHHoW IIP B pexume peanbHOro BpeMEHH MOKa3aiv, YTO TOJIBKO
omud n3 HUX (ren CSDROla) Obu1 wyBCTBUTENEH K ayKcuHy. JIoKanm3amusi aKTHBHOCTH
npoMoTopoB Tpéx reHoB DRO1 ¢ mnomomipio KOH(GOKANTbHON Ja3epHONW CKaHUPYIOUIEH
MHUKPOCKOTIMM TIOKa3ajia, YTO TEHBI AKCHPECCHPYIOTCS B PsIaxX KIETOK HEHTPAILHOTO
HWIMHIpPA, SHAOAEPMbI U KOpbl. TakuMm 00pa3oM 3TH TeHbl AEMOHCTPUPYIOT YaCTHUYHO
NEPEKPHIBAIONIMICA TATTEPH OSKCIPecCHd B KOpHAX orypua. C IMOMOIIBIO CHCTEMBI
penaktupanus CRISPR/Cas9 6b11 nipoBenén Hokayt redoB CSDRO1 (CsDRO1a, CsDRO1b
wm CsDROIC) no oraensHocTH. Takke ObUIO MPOBEACHO OJHOBPEMEHHOE PEIAKTUPOBAHHE
cpa3y Tpéx reHoB. B oboux BapuaHTax HOKAyT HE MOBIMSUI Ha HM3MEHHME YIila BbIXOZAA
00KOBBIX KopHEH. [lomydyeHHbie JaHHBIE CBUIETENBCTBYIOT B TIOJIB3Yy TOTO, YTO JaHHBIC TCHBI
HE BIMSIOT Ha (OPMUPOBAHME yIiia HAKJIOHA Y OOKOBBIX KOPHEH Ha 3Tare uX BhIXOJIa U3 Teja
POIUTENBCKOTO KOpHs orypma. PaboTa BbIMONHEHAa B paMKax TeMbl | ocymapcTBEHHOTO

3amanust (Ne 0126-2018-0025).

Kawuesnie cioBa: CRISPR/Cas, kopHeBbIe CHCTEMEI, TEHETHUECKOE PEAaKTHPOBAHUE, OTYPEIL,
DROI1, TEIKBEHHBIE.

APPLICATION OF MULTIGENE CRISPR/CAS9-MEDIATED EDITING
FOR STUDY THE REGULATORY MECHANISMS DURING ROOTS SYSTEM
ARCHITECHTURE FORMATION

Kiryushkin A.S., llina E.L., Kiikova T.Y., Demchenko K.N.
Komarov Botanical Institute, Saint Petersburg, Russia
Key words: CRISPR/Cas, root system, gene editing, cucumber, DRO1, cucurbits.

174


mailto:akiryushkin@binran.ru

J9¥ CHE3I[ OBLLECTEA
7 ®MIMONOIOB PACTEHHA
POCCHH

«Buonorusa pactenuii B anoxy rnodanbHbIX U3MeHeHu knumatay  18-23 centabps 2023 roga, r. Ydba

BJMSIHUE PET'YJATOPHBIX 3JJEMEHTOB B IPOMOTOPHOM OBJIACTH
T'EHOB PPD-1 HA BPEMS KOJIOHNIEHUS PACTEHUM T. AESTIVUM,
HHOJYYEHHBIX C UCITIOJIB30BAHUEM I'EHOMHOI'O PEJAKTUPOBAHUA

Kucenéra A.A.*l’z, Tumonona E. M.l’z, bepexunast A.A.l, Caiuna E.A.M

'®I'BHY «®PenepanbHbIi nccnenoBareabckuil neHTp UuctutyT nutonoruun u renetuku CO PAH»,
Hosocubupck, Poccus

2 KypuaTtoBckuii reHOMHBIH 1IeHTp, MHCTUTYT TITonornn u reHeTuku CO PAH,

HoBocubupck, Poccust

“E-mail: antkiseleva@bionet.nsc.ru

Jns momudukanuu BpPEeMEHU KOJIOIICHHWS, TPU3HAKA, BAXKHOTO [UIsl YBEJIIMYCHHS
aJalTUPOBAHHOCTU U YPO>KAWHOCTH CEIbCKOXO3AHCTBEHHBIX PACTEHUM, Mbl BBIOPAIN T'E€HBI
Ppd-1. C wucmons3oBaHreM MeToa0B reHoMHoro pemakrupoBanusi CRISPR/Cas9, Obuia
MOJTyueHa KOJUICKIMS PACTEHUH C MyTalUsIMH B IPOMOTOPHOM 00JacTH 3TuUX reHoB. Ha
MaTepuaie MOJYyYeHHON KOJUIEKIMH, Y PACTEHH, BBIPAIICHHBIX B YCJIOBHUSX KOPOTKOTO
CBETOBOTO JIHS, ObLIAa IPOAHAIM3UPOBAHA 3KcIIpeccus reHoB Ppd-1 B TeunHUE CyTOK. AHAIN3
MOKa3aj, 4To OOJjblllas YacTh PACTEHUH, CONEPKALINX MU3MEHEHHs] B IPOMOTOPHON 00IacTH
reHoB Ppd-1, xapakTepuszyercsi pa3sieryJupOoBaHHBIM MAaTTEPHOM IKCIPECCUU (PUCYTCTBYET
SKCIIPECHHs] B HOYHOW TMEpUOJ, NMUKUA HKCIOPECCHU AHEM CABUHYTHI). DTOT pe3yiabTaT
MOJTBEPKJIaeT Hallly TUIIOTE3Y O POJIM CaliTOB CBSI3bIBAHUS TPAHCKPUIILIMOHHBIX PENPECCOPOB
B mpomoTopHoii obmactu Ppd-1. B panpHeiiiieM Mbl IUTAHUPYEM MPOBEPUTH 3DdHeKT
MOJIyYEHHBIX MyTalluii Ha BpeMs KOJIOLIEHHsI Ha MaTepuaie pacteHuil T1.

Jannas pabota BeInonHeHa npu noanep:xkke KypuatoBckoro renomuoro nentpa Ulul®
CO PAH (Ne075-15-2019-1662) u 6romxerHoro npoekta FWNR-2022-0041.

KawueBble cioBa: Msrkas IIIEHUIBI, BpeMs KOJIOWIEHUs, (oTomepron, TreHOMHOE
pelaKTHpOBaHHUE

THE ROLE OF REGULATORY ELEMENTS IN THE PROMOTER REGION
OF PPD-1 GENES ON THE HEADING TIME OF T. AESTIVUM PLANTS
OBTAINED USING THE GENOME EDITING

Kiseleva A.A.*2, Timonova E.M.}? Berezhnaya A.A.}, Salina E.A.*?

! Institute of Cytology and Genetics SB RAS, Novosibirsk, Russia
2 Kurchatov Genomic Center, Institute of Cytology and Genetics SB RAS, Novosibirsk, Russia

Key words: common wheat, heading time, photoperiod, genome editing
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®HU3NOJIOTUYECKHUI CTATYC PASHOBO3PACTHBIX KJIETOK
ITEPBOI'O JIMCTA AYMEHSA

Kuceaesa U.C., Cunenko O.C., Tyroaesa A.C., Epmommn A.A.

Ypansckuii penepanbHblii yHHBEpCHUTET, ExatepunOypr, Poccuiickas @eneparust
E-mail: irina.kiseleva@urfu.ru

Jluct ssuMeHs 3aKaHUMBAET aMMKaJIbHBIA POCT MO JocTikeHuu 0,3 MM U MEPEexXoauT K
MHTEPKAIAPHOMY, UYTO OOYCIIOBIIMBAET MPOCTPAHCTBEHHOE Pa3TpaHUYEHUE KIETOK Pa3HOTo
BO3pacTa B MEPBOM JIMCTE. MUKPOCKONMMYECKUE UCCIEAOBAHUS MMO3BOJIMIN BBIACIUTh B HEM
30HBI JIEJICHUS, pacTsHKeHUs U TuddepeHIIMPOBAHHBIX KIETOK.

B onrtorenese kietku e€ oObem Bospactanm B 17 pa3s. Uucno mimactun B (azy
pacTsbkeHusi pocio ObicTpee, yeM o0beM kieTku. OObeM IIIacTHA Majo MEHSJICS B
MEpPUCTEME U 30HE pACTSIKEHUS M CHIBHO BO3pacTal K KOHI[y pacTSKEHUS U
mubdepennupoBku. PorocuHTe3 yBenuuuBaics Oonee uem B 100 pas, rereporpodHas
¢ukcanus CO; — B 3,2 pasa, coaepxanue ximopopmwuioB — B 40 pa3. DdGheKTuBHOCTH
(bOTOXMMHUECKUX TPOIIECCOB BO3pacTana B pa3Hble (a3pl OHTOreHE3a KIETKH, MPH 3TOM
MaKCHMaJTbHBIN KBaHTOBBIN BeIX01 D CII HEe MeHsICs.

C BO3pacTOM KIIETKH pocia J10Js1 YIIIE€BOJAHBIX IPOAYKTOB, a HEYIJIEBOJHBIX CHH)KAJIACh,
YTO CBUACTEILCTBYET 00 YMEHBIICHUH JIOJIA TeTepoTpodHON (ukcanuu B o0mel pukcanuu
CO; B mpormecce pa3BUTHS KIETKM W YMEHBUICHUU JOJU albTEPHATUBHBIX MyTEH
dotocuntesa. AxrtuBHocth PYBUCKO u HAI®-JAI' ®T'A Bospactana B 53 u 49,5 pas,
COOTBETCTBEHHO, a KoiudecTBo (epmeHToB — B 20 m 3,2 pasa. AxruBHocth DEIIK
yMeHbIIanach B 2 pasza. B 3pensix kietkax konmuuectBo PYBUCKO, HAJI®-AI' ®T'A u
®EIIK cocraBmiio, cooTBETCTBEHHO, 51%, 12% 1 10% OT pacTBOPUMBIX OEIKOB KJICTKH.

[To Mepe pa3BUTHS KJIETKH MPOUCXOAUI MEPEXO0]] OT TeTepoTpohHOTO MeTabonmm3ma K
aBToTpoHOMY. Pa3BuTue (OTOCMHTETUYECKON AKTUBHOCTU B OHTOTE€HE3€ KIIETKH SBHIIOCH
WHTETPAJIbHBIM PE3yJbTAaTOM, BKJIIOYAIONIMM YBEIMYECHHE YHCIA TUIACTHA, KOJUYEeCTBA U
AKTUBHOCTH  KIIIOYEBBIX  (EpMEHTOB  (POTOCHHTE3a, HAKOMIEeHUs xjopodumia U
nudepeHInaIbHON  AKCIPECCUU  SIIEPHBIX U IJIACTUIHBIX TE€HOB, BOBJICUEHHBIX B
($oT0aBTOTPOPHYIO PYHKIIUIO JIUCTA.

PaGora BbimosnHeHa npu (UHAHCOBON mNojepkKe MHUHUCTEpCTBa HAyKU U BBICIIETO

oOpa3zoBanus Poccuiickoit denepannu B pamkax ['ocynapcrBenHoro 3aganus FEUZ-2023-
0023.

KaroueBble ciioBa: oHTOreHe3 KieTkH, QorocuHTermueckuit ammapar, PYBUCKO, ®EIIK,
MPOAYKTHI POTOCHHTE3A.

PHYSIOLOGICAL STATUS OF BARLEY LEAF CELLS OF DIFFERENT AGE
Kiseleva I.S., Sinenko O.S., Tugbaeva A.S., Ermoshin A.A.

Ural Federal University, Yekaterinburg, Russian Federation
E-mail: irina.kiseleva@urfu.ru

Key words: no more than 6 keywords separated by commas (Times New Roman 11 pt, line
spacing is 1.0)
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BJIUAHUE MEMBPAH SHAOIIVIASBMATHUYECKOI'O PETUKYJIYMA
1 BAKYOJIEM HA UMITIOPT JJHK B MUTOXOH/IPUM KJIYBHEN KAPTO®EJIA
(SOLANUM TUBEROSUM)

Kaumenko E.C., Tapacenko T.A., Tapacenxo B.HU., llImaxos B.H.,
Hectrepkuna U.C., O30muna H.B., Kyannuyenko M.B., Koncrantunos FO.M.

Cubupckuii ”HCTUTYT pusnooran u onoxumuu pactreanii CO PAH,
Hpxytck, Poccuiickas deneparius
E-mail: yukon@sifibr.irk.ru

MonekynsipHasi pupoja U (pU3H0IOTHYECKOe 3HAYEHUE MPUPOJHON KOMIETEHTHOCTH
MHUTOXOHApHH K noriouenuto (ummnopty) JAHK ocrarorcst moka HeA0CTaTOUHO M3YyYEHHBIMU.
Ilenp uccienoBaHusl - W3Y4YEHHE POJIM B3aMMOAECMCTBHMS MUTOXOHJAPHM ¢ MeMOpaHHOHN
¢dpakuuelt 3HIOMIA3MAaTHYECKOro petukyiayma (OP) u Bakyoseli B MUTOXOHAPHAIBLHOM
nmniopre JTHK B pekoHCTpyupoBaHHOU cucTeme. BriepBble YyCTaHOBJIEHO, YTO B CHCTEME
in organello moGaBieHre K MUTOXOHIPHSIM KaK MHKPOCOMAIIbHOW (pakuuu, Tak U padToB
TOHOIUIACTA MPUBOAUT K 3HAYUTEIBHOMY BO3pacTaHuio aktuBHocTH mmmnopra JHK B stm
opranesbl. OOHapyXeHHBIH 3¢ (eKT, MO-BUAUMOMY, CBS3aH C aKTUBUPYIOIIMM BIUSHHEM
CTPYKTYPHBIX KOMITOHEHTOB paTOB Ha pabOTy TPaAHCIOPTHBIX CHUCTEM MHTOXOHIPHH,
KoTOpble 3aaericTBoBanbl B umnopre JJHK. O6napyxeno, uto 1o0aBieHre MUKPOCOMAIbHOM
dpakuuy K MUTOXOHAPHSIM CTUMYJIHPYET B HamOombIeil crerneHr uMmopTt monekyn JIHK c
omnpeneneHHbIM auanazoHoM anuH (700-3000 m.H.). VYcraHoBieHo, uTo cTpecc OP,
BbI3BaHHBII 00paOOTKON MPOPOCTKOB M MPOTOIUIACTOB apabuaoIcuca TYHUKAMUIIMHOM, HE
UMeeT OpsSMOro OTHOIIeHHs K mpoueccy Tpancmopra JJHK B mutoxonapuum in vivo. Ipu
UCTIOJIF30BAaHUM MYTAHTHBIX JTUHHNA apabuporncuca om47 u mic60, B MHUTOXOHIpPUATBHBIX
MeMOpaHax KOTOpBIX OTCYTCTBYIOT Oenku AtOM47 u AtMIC60, mnoreHuuanibsHO
OTBETCTBEHHBIC 32 00pa3oBaHUE MEKMEMOPAHHBIX KOHTAKTOB, He OOHApY)eHO P deKTa ux
orcyrctBusi Ha umnopt JHK B nByx cucremax, in organello u B mnpororuacrax.
Vcnonb3oBaHue B PEKOHCTPYHPOBAHHOW CHCTEME OCHOBHOW MHKPOCOMAJIbHOW (pakuun
(M®) u3 myranTHBIX JUHUN om47 1 mic60) TPUBOAMIO K CHATHIO AKTUBUPYIOIIETO UMIIOPT
JHK >¢pdexra M®P. HanpoTus, npu UCHOIB30BAHUYU JIMHUN apabHI0ONCUCa, MYTaHTHBIX IO
nzopopmam nopuna (VDAC), B ocobennoctu vdacl, HaOaroqanoch 3HaYUTENIbHOE YCUIIEHUE
aktuBupymomero 3¢pdexkra M®. OOHapyKeHHYIO ¢ NPUMEHEHHEM pPEKOHCTPYHPOBAHHOMN
CUCTeMBbl MOAYJAIMI0 akTUBHOcTH ummnopra JHK B muTOoXOHIpHM MOXHO OOBSCHUTH
y4acTHEM B 3TOM Ipoliecce OeIKOB MEMOpPAaHHBIX KOHTAKTHBIX CAaTOB MUTOXOHApHH u DP,
BBINIOJIHSIFOIUX, BEPOSTHO, poiib Kak KomnoHeHToB JIHK-mpoBopsmiero kanama, Tak M
PETYJIATOPOB ATOTO IpOLECCa.

KuaroueBsble cioBa: muroxouapun, umnopt JJHK, sHpommasMaTiudeckuii peTHKYIIyM, BaKyoOJb,
MeMOpaHHBIE KOHTAKTHBIEC CAWTHI, IUITH/IHbIE PadThI

THE INFLUENCE OF ENDOPLASMIC RETICULUM AND VACUOLAR
MEMBRANES ON DNA IMPORT INTO POTATO (SOLANUM TUBEROSUM)
TUBERS MITOCHONDRIA

Klimenko E.S., Tarasenko T.A., Tarasenko V.l., Shmakov V.N., Nesterkina I.S.,
Ozolina N.V., Koulintchenko M.V., Konstantinov Yu.M.
The Siberian Institute of Plant Physiology and Biochemistry SB RAS, Irkutsk, Russian Federation

Key words: mitochondria, DNA import, endoplasmic reticulum, tonoplast, membrane contact
sites, lipid rafts
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®U3UO0JIOTO-BUOXUMUYECKUE MEXAHU3MbI AJANITALIUIA
EJIX EBPOIIEMCKOM (Picea abies (L.) H. Karst.) K HOCJEJACTBUSsIM
JIECOXO3SIMCTBEHHBIX MEPOITPUSITUN

Kiumosa A.B., Taauéuna H.A., Huxeposa K.M., Co¢ponona U.H.,
HoBu4yonok E.B., Ilexkoer A.H.

HNucturyrt neca — 060co0eHHOE Toapasaeiienne PenepaibHOro rocyaapcTBEHHOTO OO MKETHOTO
vapexeHus Havku denepaibHOro UCCIIeI0BATEILCKOTo eHTpa "KapenbCKkuli HaydHbIi EHTP
Poccuiickoii akanemun Hayk", Ilerpo3aBozck, Poccust

E-mail: anna-uspenskaya96anna@yandex.ru

C uenbio M3y4deHUs BIMSAHMS Pa3HOTO YPOBHSI OCBEIIEHUS Ha (OTOCHHTETUYECKHUH
anmapar eiu eBporneiickoii (Picea abies (L.) H. Karst.) Obl1 3a5105k€H 3KCIIEPUMEHT, B XOJI€
KOTOpOro Oblja Mpou3BefeHa pyOKa JMCTBEHHBIX MOPOA, 00pa3yromux mojor. Jra pabora
BIIEPBBIC OCBEIIAET ydyacTHe (PEepMEHTOB YIIIEBOJAHOTO META00IM3Ma, AHTHOKCHUIAHTHOU
CHCTEMBbl M BTOPMYHOIO MeTaboyM3Ma B IEepepaclpelesieHud KUCIOpoAa NMpU HW3MEHEHUU
JIOHOPHO-aKLENTOPHBIX OTHOLIEHUH JHMCTOBOIO ammnapara U TKaHeW CTBOJA JIPEBECHOTO
pacTeHusl B yCIOBUSX pyOKHM OCBETJIEHHS — KaK OJHOIO M3 HauboJjee 4acTo MPOU3BOAMMBIX
JIECOXO3SIICTBEHHBIX MEPOTIPUSATHI.

XBost neporo (X1) m BTOoporo (X2) romoB mpu €€ HCCIEAOBAaHMM Ha AKTHBHOCTH
(GepMEeHTOB U colep’KaHHEe METAOOJIMUTOB YIVIEBOJAHOM M (EHONBHOM NpUPOJBI IMOKa3ania
OTKJIMK B TEYEHHUE OJIHOTO BETETALIMOHHOTO NEPUO/A, YTO CBUAETEILCTBYET O €€ BO3MOKHOM
UCIOJBb30BaHUN B KauyeCTBE MHAMKATOpa H3Y4YaeMbIX IPOLECCOB IMpH (OPMUPOBAHUU
JPEBECHHBI B YCIIOBHSIX U3MEHEHHBIX JIOHOPHO-AKLIEITOPHBIX OTHOILICHHH.

X1 B ombiTe coiepxaja MeEHbIIE XJIOpPOQHIUIA, OJHAKO COOTHOIIEHHWE U JOJs
nurmeHtoB B CCK He wu3MeHsnach IO OTHOUIEHMIO K KOHTPOJIO, IIpU  3TOM
cynepokcuamucmyraza (COJl) n momudenonokcugaza (I1PO) Bo3pacTanu, 4TO MOKA3BIBAIIO
UX yyacTHe B IiepepacupeesieHMH KUCIopoa U cynepokcuanoro paaukaia (Oz). B X2 COJ
3HAYMMO BO3pacTaja B OIBITE YK€ Yepe3 CYTKH I0CJEe OCBETJCHMS, TaK KaK, BEPOSTHO,
yuactBoBaia B mepexBare O, uto moarBepxknaercs noHmwxkenueM [IDO, mpemorsparmas
uHruOuposanue QorodochopunupoBanus (PEHONbHBIMU COEIMHEHUSIMHU, UCIOJIB3Ys UX B
Ka4yecTBe CyOCTpaToB, O UEM CBUJECTEILCTBYET U3MEHEHHE UX COJIEPKaHMUS.

Taxxe, B ombiTe y X1 yBeIMUMBAIOCH COAEPKAHHME Caxapo3bl, KOTOpass AKTHUBHO
MeTabonM3upoBaiach AamolJIaCTHOW HMHBEPTa30l, W  (PEHOJbHBIX COEIUHEHUH IpHU
BO3pacTaHuu (peHMIalaHnHaMMaK-1ra3bl. Y X2 yxke uepe3 CYTKH CHU3WIOCH COJIEpKaHUE
(eHONBbHBIX COeAMHEHUH 1 nocnenyromias Metadonu3amus 3a cuet [1PO.

B nenom, X2 xapakrepu3oBajlach OTKJIMKOM YK€ 4€pE3 CYTKH OIBITA C MOCIEAYIOIEN
cTabunu3anuen nokasarene, a X1 mocreneHHo agantuponaia GOTOCUHTETHYECKUH anmapaT
K KOHIy BET€TallMOHHOTO Mepuo/ia.

PaboTa BbImonHeHa 3a c4eT CpeAcTB (eAepalbHOro OrO/KETa MO TOCYAapCTBEHHOMY
3ananuto MHcrutyra neca Kapenbckoro HaydyHoro neHtpa PoccuiickoM akaJeMuu Hayk.
HccnenoBanust BBIOJHEHB Ha HaydyHOM oOopynoBaHuu lleHTpa  KOJIEKTUBHOTO
nosib30BaHusd DenepaabHOrO MCCIENOBATENIBCKOTO LeHTpa «KapenbcKuil HaydHBIA LIEHTP
Pocculickoi akaieMuu HayK».

KiaoueBblie cJ0Ba: AHTHUOKCHJaHTHasA CHUCTEMA, BTOpI/I‘lHLIf/'I MeTa6OJII/13M,
CynepokcuaanucmyTasa, nonmbeﬂonoxcym%a, (beHHHaJIaHI/IHaMMaK-HI/IaSa, HOJ'II/I(i)eHOJ'IOKCI/I,Z[aBa

PHYSIOLOGICAL AND BIOCHEMICAL MECHANISMS OF ADAPTATIONS
OF EUROPEAN SPRUCE (Picea abies (L.) H. Karst.) TO THE CONSEQUENCES
OF FORESTRY MEASURES

Klimova A.V., Galibina N.A., Nikerova K.M., Sofronova I.N., Novichonok E.V.,
Pekkoev A.N..

Forest Research Institute of the Karelian Research Centre of the Russian Academy of Sciences,
Petrozavodsk, Russia

Key words: antioxidant system, secondary metabolism, superoxide dismutase, polyphenol
oxidase, phenylalanine ammonia lyase, polyphenol oxidase
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®OPMUPOBAHUE YPOKAMHOCTHU IOCEBOB COPTOB PHUCA

Kosanes B.C., Ckaxennuk M.A., I'puropses A.O., Ilmenunbina T.C.

OI'BHY «®enepanbHblil HAyuyHBIA HEHTp prcay, I. benosepnsiit, 3, Kpacnoaap, Poccus.
E-mail: sma_49@mail.ru

Cenekmuonepamu «®HI] puca», ¢ yd4eroM 0OCOOEHHOCTEH JOHOPHO-AKIIEITOPHBIX
OTHOLIEHMUH, CO3/1aHbl HOBBIE IIOKOJIEHHS COPTOB pHUCA, KOTOPbIE MMEIOT BBICOKYIO
HNOTEHIMAJIBHYI0 YpPOXAaHHOCTb M MPUCHOCOOJIEHHOCTh K MECTHBIM IIOYBEHHBIM U
KuMaTuaeckuM yeioBusM. 9to Kaypuc, [Ipectmxk, Hayrunye, FOOGuneiinstit 85, Paman 2 u
apyrue. B 3TOM HccieoBaHMM ONpEeAessUId KOJIMYECTBEHHBbIE IPH3HAKU CBS3aHHBIE C
dopMHpOBaHHEM  YpPOXKAMHOCTH HOBBIX COPTOB puca. PaccMOTpeHbl — pe3yibTaThl
UCCIICIOBAaHUH 1O (POPMHUPOBAHUIO 3JIEMEHTOB CTPYKTYpPbl YPOXKAWHOCTH COpPTOB puca B
3aBHCUMOCTH OT ()OHAa MHHEPAIBHOTO THTAaHUS. YCTAHOBJIEH pSJ  KOJIMYECTBEHHBIX
IPU3HAKOB COPTOB, UMEIOIINX TECHYIO CBS3b C UX YpOxKalHOCTBIO. [loryueHHbIe pe3ysbTaThl
MOKAa3aJH, YTO MOBBIIIEHUE YPOXKAHHOCTU Y COPTOB pHCAa IMPOU3OLUIO 3a CUET yBEIUYCHUS
Macchl 3epHa C PACTeHMs, MPUBELIEe K MOBBIIICHUIO YUCIIa 36pHOBOK HA €IUHHIIE IUIOLaN
noceBa. OTH U3MEHEHHUS B IMPOAYKIMOHHOM IIPOLIECCE y MCCIEAYEMBbIX T€HOTHIIOB pHCa
BO3HUKJIM B COOTBETCTBUM C HUX TEHETUYECKOH MporpaMMoi pocTa W pPa3BUTUA U
OCYIIECTBIISIFOTCS. B OCHOBHOM C IOMOIIBIO (DUTOTOPMOHOB. VHTErpaibHbIM TOKa3aTeneM
JAHHBIX W3MEHEHMH fBISeTCA BeIMYMHA Ko3(duumeHTa Xo3sicTBEHHON >(PQPEKTUBHOCTH
¢orocuntesa (Kyo;), MOKa3bIBarolias JOJI0 MCIOJNb30BAaHMUSI ACCUMMJISITOB IIOCEBA Ha
dopmupoBaHue ypoxass 3epHa. s u3ydeHHs KOPPEISLMOHHOM B3aUMOCBA3M MEXKAY
KOJINYECTBEHHBIMHU TPU3HAKaMHU OBUIM MOCTPOEHBI BAapHUAIlMOHHBIC PSIbI CEMU IMPH3HAKOB.
[Tpu ananu3e pe3ysibTaToB B MaTpulle KO3 (UIMEHTOB KOPPEISALUU ObUIO OOHAPYKEHO & map
KOppEeIUPYEMbIX IMPU3HAKOB (YpOXKallHOCTh M YUCIO HPOAYKTUBHBIX MMOOEroB Ha 1 Mm%
YPOXKAIHOCTh M YHCIO 3epeH Ha 1 M?, ypOKailHOCTh M Macca 3epHa C PACTCHHS; UHCIIO
TPOIyKTHBHBIX TTOOEroB M YHCIO 3epeH Ha | M} 9HCIO TPOAYKTHBHBIX TOOEroB W Macca
3epHa C PpACTEHHUS; YUCIO TMPOAYKTUBHBIX IMOOETOB M KOI((UIMEHT XO3AHCTBEHHON
s dexTuBHOCTH (HOTOCUHTE3A; YHCIIO 3e€peH Ha 1 M 1 macca 1000 3epeH; YUCIO 3epeH Ha |
M° M Macce 3epHa C pPACTeHMs) IOKa3aBIIME CHUJIbHYIO CBSI3b, M 3 Tapbl IMPHU3HAKOB
nokasasiue cpeAHioro (ypoxaiiHocth W Macca 1000 3epeH, yMcCiIO 3epeH HAa METENKE U
yOopounblii mHzAekc; macca 1000 3epeH M Macca 3epHa C pPacTEHHUs), KOTOpPbIE HYXKHO
YUUTBHIBaTh U HEOOXOJUMO MCIOJIb30BaTh IPHU CO3JIaHUU HOBBIX BBICOKONPOAYKTHUBHBIX
coproB puca. CremaHo 3aKJIIOUEHHE, YTO CpPEAM 3HAUYUTEIBHOIO 4YHCIA IPU3HAKOB U
MoKa3aTresel, XapaKTepU3yIOIIUX MPOAYKIHOHHYIO JEeSTeNIbHOCTh MOCEBOB COPTOB pHCa,
HanOoJiee BaXHBIMH SIBJISIIOTCS: Macca 3€pHa C PACTEHMsI, YUCIIO 36pHOBOK B METEJIKEe U Ha 1
M, 1107151 3epHa B Macce roceBa (Kyo;) H ypOKaitHOCTB COPTA B IIOTHYIO CIIETOCTS.

KaroueBble cioBa: puc, copT, IPOIYKLIMOHHBIN MPOLIECC, TIEMEHTHI YPOKasi, ypO>KailHOCTb

RESEARCH OF RICE CROPS IN RELATION TO THEIR STATE

Kovalyov V.S., Skazhennik M.A., Grigoriev A.O., Pshenitsyna T.S.
FGBNU «Federal Scientific Rice Centre», p/o Belozernoe,3 Krasnodar, Russia
Key words: rice, variety, production processes, yield elements, yield
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POJIb TNCTUJIUHA B I[IOI'JIOIMEHUU U TPAHCIIOPTE HUKEJISA U IUHKA
Y TNIIEPAKKYMYJISITOPA NOCCAEA CAERULESCENS ITPU PA3JIEJIBHOM
1 KOMBUHHUPOBAHHOM JEVCTBAU METAJLJIOB

Ko:xeBuukona A.JI.", Ceperun H.B.!, Cxar X.?

! WucturyT pusnonorun pacrenuit um. K.A. TumupsizeBa PAH, Mocksa, Poccwst.
2 Coboxublil YHEBepcuTet, AMcTepaam, Humepias st
E-mail: ecolab-ipp@yandex.ru

CBOOOIHBIM THUCTHUJAMH WrPpaeT BAXKHYK pOJIb B JCTOKCHKAIMH, TPAHCIOPTE H
MexaHusMax runepakkymysssuud Hukens (Ni) u muaka (Zn). M3ydeno Bausiaue L-ructuanna
Ha TorJIoeHre ¥ TpaHcinokauio Ni u Zn npu pa3nenbHOM U KOMOMHHUPOBAHHOM JICHCTBUU Y
pacrenuii runepakkymyisitopa Noccaea caerulescens (momymsiuu Monte Prinzera (MP), ¢
cepnentrHoBBIX mouB u La Calamine (LC), St. Félix de Palliéres (SF) u Durfort (Du) ¢
KaJaMUHOBBIX M0YB). [IMHK B 3HAUMUTENbHOM CTENEHM WHTHOMpOBan morjomeHue Ni y
pacrenunii monyisiuuii Du, SF u MP, Ho He y LC, Torma xak 3HauntenbHoro Biusuus Ni Ha
norjouieHre Zn He HaOI0AaNI0Ch. B pucyTcTBUM Zn CYIIIECTBEHHO CHUXKAIIOCH COACPKAHKE
Ni B xopasix y MP, Du, SF u Tonsko y npeno6pabdorannbix L-ructunuaom pactenuii LC npu
200 MM Ni u Zn, a Ni B OOJBIIMHCTBE CJIy4aeB HE BIHUSI Ha COAEp:KaHHE Zn B KOPHSIX.
[luHK B OOJBIIMHCTBE CIy4aeB HE OKa3bIBaj CYIIECTBEHHOTO BIIMSHHS Ha 3arpy3ky Ni B
kcwiieMmy, torna kak mpu 50 MkM Ni/Zn y pacrennii LC u SF ymeHbimanace 3arpyska Zn,
XOTSl 3HAYUTEIBHOE CHW)KEHHE HAOJIOJAIOCh TOJNBKO Yy pacTeHui, mpeaoOpaboTaHHBIX
ructuauaoM. Y MP u Du Ni He BiusuUT HU Ha 3arpy3ky ZN B KCHJIEMY, HM Ha KOHIICHTPAIIUIO
Zn B macoke. IIpenoOpaborka L-rucTuanHOM B OCHOBHOM HeE BiMsuia Ha moriomeHue Ni u
Zn, yacto cHmKana coaepxanue Ni B KOpHAX, ocoOeHHo y SF, yMeHbInana HakorieHue Zn B
kopHsax y SF, Ho yBenmuuuBana y MP, u He usmensuia y LC u Du. Pacuer s3dpdpexruBHOCTH
3arpy3Kd METaJJIOB B KCHIJIEMY B MPOLEHTaX OT CyMMAapHOTO MOTJIOLIEHUS MOKa3al, 4YTo
npenoOpadboTka L-rucTUIMHOM B OOJIBIIMHCTBE CIIy4aeB 3HAUMTEIbHO YBEIUYMIIA 3arpy3Ky
Ni B KcuiieMy y pacTeHHI BcexX MOmyisiiuid, a 3arpy3ky Zn y LC mpu 200 MkM Zn £ Niu y
SF npu 50 u 200 MmxkM Zn (-Ni), Ho He y Du wmim MP. Takum o0pa3oM, BbICOKas
KOHIIEHTpallusl THUCTHAMHA B KopHsx N. caerulescens mokeT He TOJNBKO OOBSICHHUTH
COXPaHSIONIYIOCS Ha YPOBHE BHJA CITIOCOOHOCTh K THIIEPAKKYMYISIIUU Ni, HO TaKKe MOXKET
CHOCOOCTBOBaTh TpaHCIOKaMUM Zn, MO0 KpailHeW Mepe, Yy pacTeHUH MOMYJISIMM,
pou3pacTaronux He Ha 6oraTeix Ni MmoyBax.

HUccnenoBanus BbINONHEHbI 32 cueT cpenctB PHO® (mpoext Ne 21-14-00028).

KuaroueBsble cioBa: IMHK, HUKENb, THCTUANH, TUIIEPAKKYMYJIALINS

THE ROLE OF HISTIDINE IN NICKEL AND ZINC UPTAKE
AND TRANSLOCATION IN THE HYPERACCUMULATOR
NOCCAEA CAERULESCENS UNDER SEPARATE
AND COMBINED METAL TREATMENTS
Kozhevnikova A.D.%, Seregin 1.V.}, Schat H.?

'K.A. Timiryazev Institute of Plant Physiology, Russian Academy of Sciences, Moscow, Russia
2Vrije Universiteit Amsterdam, Amsterdam, the Netherlands

Key words: zinc, nickel, histidine, hyperaccumulation
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IKCIIPECCHUA PEI'YJIATOPHBIX 'EHOB B ITIPOIIECCE UHULIUMALTUN
U PA3BUTHA KJIYBHEN

Koaauesckas 0.0.”, Jlomun C.H., Heiirpa¢ C.B., Pomanos I'.A.

Wuctutyt ®usnonornu Pactennit um. K.A. TumupszeBa Poccniickoit Akanemun Hayk, Mocksa,
Poccus
E-mail: vatrushbox@mail.ru

Bonpocsl perymauuu 1BeTeHHsT W KIyOHEOOpa3oBaHHUs TaBHO HAaXOISATCS B IIEHTpPE
BHMUMaHUs ucciaenosarened. W ecnmm B XX Beke KIHOY K HUM HCKaIM B TOPMOHAJIBHOU
peryisiiuM, TO celyac yXe OYEBHIHO, YTO HapsAy C Hell W, MO-BUJUMOMY, B TECHOM
B3aUMOJICHICTBUHU, PAOOTAET psiJi HETOPMOHAIBHBIX CTUMYJIOB, TAKUX KaK TPAHCKPUIILIMOHHBIE
(dakTOpsl W CUTHaJbHBIE O€IKU. MBI HCCIEAOBAIM HM3MEHEHUS B OSKCIPECCUU T'€HOB
TFOPMOHAJILHOTO CHUTHAJIMHIAa W CBA3aHHBIX C KIyOHEOOpa30BaHMEM TPAHCKPHUIIIMOHHBIX
(akTopoB B HamOoiee BaXHbIX OpraHax pactenuit kaprodens (Solanum tuberosum L. cv.
Désirée).

[lpu coxpamieHWu UIMHBI THS, CTUMYJIHPYIOIEH KiIyOHeoOpa3oBaHHE, B JIMCTHIX
pacTeHH OOHapyXMJIOCh 3HAYUTEIBbHOE IOBBILIICHHWE SKCIIPECCHU psjla TEHOB CEeMENCTBa
PEBP: StBELS5, StSP6A, StSP3D, u cumkenue aktuBHoctH StTFL1, StSP5G. I[upokwuii
aHaJlM3 SKCIIPECCUU T'EHOB, CBS3HAHHBIX C KIyOHeoOpa3oBaHHWEM B JUHAMUKE DPa3BUTHUS
KIyOHEW TOoKa3all, YTO HAaMOOJBIIYI0 aKTHBHOCTh MHOTHE M3 HUX TPOSBISIOT B KOHYHKAX
CTOJIOHOB M MOJIOJIBIX TEPMHUHAIBHBIX KIyOHsX. [Ipu 3TOM, B X0J€ MHUIMALMU KIyOHEH B
KOHYMKE CTOJIOHa HaOmojaercss 3HauntenbHoe (B 2-10 pa3) CHWIKEHHME AaKTHBHOCTHU
OOJBIIMHCTBA T€HOB IUTOKMHUHOBOTO CUTHAJIMHIAa W HETOPMOHAIBHBIX (akTopoB. He
U3MEHSETCS OKCIPECCHsi MHOTHX T'EHOB ayKCHHOBOTO CHUTHajmMHra, reHoB StGA20x1,
SIDELLA curnanuura ru60epeuinHOB, HO B 4.5 pa3a YCHUJIMBAETCs OSKCIPECCHS TIeHa
StBEL11, cuumTaromerocss AaHTaroHUCTOM  KJIFOYEBOTO  PEryisiropa  IBETCHUS U
kiyoHeoOpasoBanuss SIBELS5. B nampheiimem mnpormecce pa3BuTusi KIyOHEH ypOBEHb
tpanckpunroB StBELS, StBEL11, StSP5G B kiyOHsIX mpeBbIIaeT TaKOBOW B CTOJOHAX, B
IPOTHBOMOJIOXKHOCTh ypoBHIO StBEL29, StSP6A. Dkcmpeccusi OONBIIMHCTBA TEHOB HE
OTJMYAeTCS TNPUHLUMIHUAIBHO B TEPMHUHAIBHBIX M MAa3yIIHbIX KIYyOHSX, OAHaKo, u3 96
WCCIIC/IOBAaHHBIX T€HOB TOPSIIKA JECATH JAEMOHCTPHPYIOT Pa3HBI YpOBEHb TPAHCKPHUIIIIHH,
YTO MOXKET MPUBOJUTH K PA3IMYMIM B Pa3BUTHU W/ WU (PU3HOIOTUN KITyOHEH.

Pabora moxnepxana PH®, rpanter Ne 17-74-20181 u 22-14-00259.

KiroueBbie cioBa: KiyOHeoOpa3oBaHME, TOPMOHAIbHAs PEryJSAns, TPAHCKPHITIIMOHHBIN
¢dakrop

REGULATORY GENES EXPRESSION DURING TUBERS INITIATION
AND DEVELOPMENT
Kolachevskaya O.O., Lomin S.N., Deygraf S.VV., Romanov G.A.

Timiryazev Institute of Plant Physiology, Russian Academy of Sciences, Moscow, Russia
Key words: tuber formation, hormonal regulation, transcription factor
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OUTOJOIMYECKOE H3YYEHUE BETA VULGARIS L.
B CEJIEKIIMOHHO-BUOTEXHOJIOI'MYECKOU PABOTE
Koaecnukosa E.O.”, IHonomapena C.B., bepanukos P.B.

Cenekmmmonno-renerndeckuit ieHTp OO0 «Coro3CeMCrekia,
nmoc. BHUNCC, Pamonckwuii paitoH, Boponexckas o6macts, Poccust
E-mail: kolesnikovaeo@souzsemsvekla.ru

B cenexnmoHH0-0MOTEXHOIOTMYECKOM MPOLIECCE MPHU MOTYYCHUH MUKPOKIOHOB JHOO
rarioMI0B PacTEeHHi IN VItr0 BaKHOW COCTABIISAIONICH SIBISETCS OTOOP MEPCIEKTHBHBIX
00pa3uoB 1o reHotuny u ¢penoruny. OOs3aTeIBHBIM IIPU STOM SBISETCS MBUIBIEBON aHAIIU3.
KauecTBO MbUIBbLIEBBIX 3€PEH - OJJUH U3 BaKHEHIINX (DAKTOPOB, OMPEEISIIOIINX CIOCOOHOCTh
K (DOPMHUPOBAHMIO MOJHOIECHHBIX CEMSH Yy MEPEKPECTHOOMBUIIEMBIX PACTCHHH, K KOTOPHIM
otHocutcs Beta vulgaris L. Ilens paboTsl - aHa M3 MPEMapaToB MbUIbIIBI PACTEHUI CaXapHOH
CBEKJIbI, OTOOpPAHHBIX JUIs BBEICHHS AKCIUIAHTOB IN VItr0 mpu MOJIy4eHHH MHKPOKJIOHOB
CEJICKIIMOHHO-1IEHHBIX TE€HOTHUIIOB. MarepuaioM il UCCIIEJOBAHUS MOCITYKUIU COI[BETHS
pacreruii MC ¢opmb, O-tumia u OIT Beta vulgaris L. Pabotel npoBoauimce B OTIeme
ounorexnonorun OO0 «Coro3CeMCBekna» ¢ UCHOIB30BaHUEM MHUKpOcKona Zeiss Axiolab Al
(o0bexkTuB ¢ yBenmuueHueM *40). B pesynabTare ObUIM MOJIY4YEHBI JAaHHBIE O pa3Mepe,
CTPOCHHUH, KauecTBE, aHOMAIUAX M Je(deKTax MbUIbIBI PACTEHUH, YTO MO3BOJIMJIO BBHISIBUTH
IIEPCIEKTUBHBIA  CEJIEKIMOHHBIM MaTepual. Pa3mep 3penbIXx XOpOWIO OKPAIIEHHBIX
nbUIBIEBBIX 3epeH Beta vulgaris cocraBun 20-16 MM, pa3mep MbUIBIBI C ILIA3MOJIA30M,
MyCTOH, CTepMIIbHON U nedopmupoBanHoi - 19-14 mxm. Ilo crenenn deprunabHOCTH OBLIO
BbiienieHo 1Be rpynnsl OIl u O-tunos: deprunsabie (99-80% depTHIIBHBIX SIpKO
OKpAIIIEHHBIX 3epeH OJMHAKOBOTO pa3Mepa) U noiydepTuibHble (TIoKa3arenb (epTUIbHOCTH
Huxke 80%, K HUM ke ObUIM OTHECEHbI 00pa3lbl C MBbUIBIEBBIMH 3€pPHAMHU, UMEIOIIUMU
HapymeHus B pasButum). llocnmennme Obimm otOpakoBanbl. [Iemibma Bcex MC  dopm
OKazajach cTepuibHONH. OOpa3libl ¢ MbUIBLION COOTBETCTBYIOIIEIO KaueCTBA UCCIEI0BAINCH C
MIOMOUIBIO0 MOJIEKYJIIPHO-TEHETUUECKOTO aHaJIn3a 110 TUILY LUTOIIa3Mbl U A1pa, MOCIE YEro
OTOMpPATKCh HY)KHBIC CEJICKIMOHHBIC (OPMBI — TIOHOPBI IKCILIAHTOB JUIs BBEACHHs iN VItro.
HccnenoBanuss NO3BOJWINA OLICHUTH LUTOTMCTOJIOTMYECKHM CTAaTyC 3pENibIX IbUIBHUKOB
pacTeHHuil caxapHOil CBEKJIBI Pa3MYHBIX CEJIEKIMOHHBIX (POPM, YTO XapaKTEpH30BAIO HX
penpoayKTUBHBINA noTeHualn. [lomydeHHble faHHbIE ObUIM HMCIOJIB30BAHBI MPU MPOBEIECHUH
otbopa cpeau celeKIMoHHoro Marepuaia Beta vulgaris st nanbueiimeii padboThl.

KamoueBble ciaoBa: mbUIbIIEBOE 3epHO, caxapHas cBeknma, MC-dpopma, O-tum, OIl,
(GepTUIBLHOCTD, CTEPUIHLHOCTD.

CYTOLOGICAL STUDY OF BETA VULGARIS L. IN BREEDING
AND BIOTECHNOLOGICAL WORK

Kolesnikova E.O.*, Ponomareva S.V., Berdnikov R.V.

Breeding and Genetic Center LLC « UnionBetaSeed»,
pos. VNIISS, Ramonsky district, Voronezh region, Russia
“E-mail: kolesnikovaeo@souzsemsvekla.ru

Key words: pollen grain, sugar beet, MS-form, O-type, OP, fertility, sterility.
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MOBBIIEHUE YCTOMYUBOCTHU PACTEHUI
K 3ACOJIEHUIO BPACCUHOCTEPOUJAMMU

Koaomeituyk JI.B.”, BockoGoeB II.A., EpumoBa M.B.

HaumonanbsHelil HecnenoBaTenbCckuil TOMCKUN TOCYAapCTBEHHBIN YHUBEpCUTET, ToMck, Poccust;
E-mail: kolomeychuklil@mail.ru

3aconeHue SIBIISETCS JOMUHHUPYIOUIMM CTPECCOPHBIM (PAKTOPOM, IMMUTHUPYIOLIHM POCT
U TPOIYKTUBHOCTb CEIbCKOXO3SHCTBEHHBIX KYJIbTYp. OKOJIOTUYECKHM O€30MacHbIX U
HKOHOMHYECKH H(PPEKTHBHBIX METOJOB OYHMCTKU 3arps3HEHHBIX TEPPUTOPHUI B HACTOsILEE
BpeMsl HE CYILIECTBYET. B cBsi3u ¢ 3TUM cieayeT pa3pabaTbiBaTh TEXHOJIOTUH, MMOBBIIIAIOLINE
YCTOMYMBOCTh pACTEHUH K TOBPEXKAAOLIEMY JCHCTBUIO aOMOTHYECKHX (DAKTOPOB.
Bbpaccunocrepouapl BechbMa MEPCIEKTUBHBI AJs1 co3qaHus d()(PEKTUBHBIX U KOJOTUYECKH
0€30MaCHBIX IPUPOIHBIX CTPECC-TIPOTEKTOPHBIX PErYISTOPOB.

HccnenoBanus NpoBOMMIIM Ha pacTeHusax pamnca copra Becrap. Cemena parca
crepunnzoBanu 80% coupToM M IpopalllMBadd B IepiuTe B TeueHue 7 cyTok. Jlamee
OPOPOCTKH TOMEIIAIM B YCJIOBHSI THAPOINOHUKM HAa MUTATENbHYIO cpeay XorjiaHia-
Cuaiinepca. Ilocne aroro 3-HemenbHbIE pacTeHUs parca MEPEeHOCHIM Ha Ty K€ Cpeny C
nobapiennem 24-smmbpaccunonuna (ObJI), B konmentpammmu 0,1 HM Ha 4 yaca. B
JATBHEUINIEM paCTSHHS IIOMEIIATU Ha 6 CYTOK Ha MUTaTeNbHyto cpexy co 150 MM NaCl.

[TomyueHHble JaHHBIE CBUAETEILCTBYIOT O TOM, YTO B YCJOBHSX COJEBOTO CTpecca
HaOromaeTcst maneHue mnokasateneil mMakcumanbHOro (Fv/Fm) m sddexrtusnoro (Y(ID))
KBaHTOBBIX BbIX0/0B (oTtocuctemsl Il Ha 55 u 65% u yBenumueHue KBAHTOBOTO BBIXOJA
Heperyaupyemoil auccunauuu sHepru (Y (NO)) B 2 paza oTHOcuTeNbHO KOHTpoJs. ObJI
OKa3bIBal BBIPQKEHHBIH MPOTEKTOPHBIM 3PPeKT Ha (POTOXUMUYECKYIO aKTUBHOCTD
¢orocucremsl II, moanmepkuBas uccieAyeMble IOKa3aTed HAa YPOBHE KOHTPOJBHBIX
3HaueHnil. KpoMe TOro, XJOpuAHOE 3aCOJIEHHE CHUXKAIO0 COJEp)KaHUE XIJIOpODUIIIOB U
KapOTUHOMI0B B JHUCThAX Ha 35 U 20% COOTBETCTBEHHO OTHOCUTENIbHO KOHTpoJs. ObJI
CHOCOOCTBOBaJl YAaCTUYHOMY CHSATHIO OTPULATEIBHOTIO [EHCTBHUSA CONM Ha COJepiKaHue
nurmMeHToB. Kpome Toro, nmo6asienue OBJI Ha sTame crtpecca, MPUBOAMIO K YBEIUUYEHUIO
COJIEp/KaHUsl KapOTMHOMJIOB B JHUCTBAX Ha 20% OTHOCHUTENBHO KOHTPOJS, YTO MOXKET
CIIOCOOCTBOBAThH IMOBBIIIEHUIO KJIETOYHOTO AHTHMOKCHJIAHTHOTO IMOTEHIMAala, MOHMUXKas, TeM
CaMbIM, UHTEHCUBHOCTb OKHCIIUTENBHOIO CTPECCa IIPH 3aCOJICHUN.

UccnenoBanue mnoxanepxano mnpoektoMm Poccuiickoro HaydHoro ¢onma (Ne 23-44-
10019).

KawueBble cioBa: 6paccuroctepou s, parc, crpece, NaCl, murmentsl, poTocunTe3

INCREASING THE RESISTANCE OF PLANTS TO SALINIZATION
BY BRASSINOSTEROIDS

Kolomeychuk L.V.", Voskoboev P.D., Efimova M.V.

L\lational Research Tomsk State University, Tomsk, Russia;
E-mail: kolomeychuklil@mail.ru

Key words: brassinosteroids, rapeseed, stress, NaCl, pigments, photosynthesis

183


mailto:kolomeychuklil@mail.ru
mailto:kolomeychuklil@mail.ru

¥ oWaMONOros PACTERHA
) s e «Buonorusa pacteHuii B anoxy rnobanbHbIX U3mMeHeHui knumarta»  18-23 ceHT0psa 2023 ropa, r. Ydba
% YOhA 2023 P y p ()

HUCITOJIb3OBAHUA KJIIETOYHBIX KYJIBTYP _
AJIAA U3YYEHUSA ITIEPBUYHOI'O METABOJIM3MA PACTEHUH

KonaparseBa AB.t, KupnuynukoBa AAZ HlaBapaa AJLY, Hlanupo A.C.L
JyOpoBckuii M.I[.l, [nmosa M.®.2, IIy3anckuit P.K.!
! Borannyeckwuit Wucturyr um. Komaposa PAH, Cankr-IlerepOypr, Poccus

? Cankr-TlerepGyprexuii I ocynapcTBeHHbIH YHuBepcuTeT, Cankt-IletepOypr, Poccus
E-mail: puzansky@binran.ru

CycneH3uoHHbIE KYJIbTYphl KJIETOK YK€ HECKOJIBKO JECATUJICTHH  yCIEUIHO
UCTIONB3YIOTCS JJIsl M3y4eHUs Ouonoruu pacteHuid. OHU OOpeiar BBICOKYIO MOITYJISPHOCTD
Oyiarogapsi BO3MOXKHOCTU PETyJIALUNA/CUHXPOHU3AIMU KJIETOYHOrO IIMKIIA, YTO OTKPBIBACT
BO3MOXXHOCTH HW3YyYEHHs] MEXaHHU3MOB €ro perymsinuu. M3BecTHO HCIOJIb30BaHHE
CYCIIEH3HOHHBIX KYJIBTYpP B KaUe€CTBE MPOYLIEHTOB BTOPUYHBIX META0OJIUTOB U JJaKe OEJIKOB.
[Ipu 5TOM mEepBHUYHBIA MeTa0O0JIM3M OOBIYHO YXOIUT M3 (Pokyca paccMmorpeHus. OCHOBOM
MeTabonu3mMa reTepoTpOGHBIX PACTUTENBHBIX KYJIbTYp, SBISETCS YCBOEHHUE 3K30I€HHOTO
cyocrpara. KynbTypbl KJIETOK pa3iMyaroTCs MO BO3MOXKHOCTSIM YCBaWBAaTh OPraHUYECKHE
cyOCTpaThl, HampuMmep, caxapy: MaibTo3y, (PpykTO3y, TIIIOKO3y, MaHHUT. [lomydeHHBIH
YIJIepOJ, pacmpeneisieTcss MEXKAY CHHTE30M, KaTaOolu3MOM U JIEOHHPOBAHHEM, YTO
oTnpeenseTcs MeTaboINYECKUMU OCOOCHHOCTSIMU KJIIE€TOYHBIX JTMHHA.

Knerku psia CycnieH3MOHHBIX KYJBTYp, MosydeHHBIX Ha ocHoBe Nicotiana tabacum,
MPOXOJAT HECKONbKO (a3 pa3BUTH: JEJICHUE, POCT PACTSHKEHHEM, CTapeHHe U THOeb.
Kaxnas ¢asza pa3BUTHA KIETOK XapaKTepU3yeTcs OCOOBIMH JHEPreTUYeCKUMHU U
IUIACTUYECKUMHU TOTpeOHOCTAMU. Ha u3MeHeHHe 5SHEepPreTHYecKoro craryca U YPOBHS
CHHTETHYECKUX TIPOILECCOB YKa3bIBAeT BBIABICHHAS JTUHAMUKA COJEpXKAHHUA Oellka U
HEJIMHEWHOE Tepepacipe/ie]ieHHe aKTUBHOCTH IPOTOHHBIX HACOCOB IUIa3MaJeMMbl H
TOHOIUIACTa, OCHOBAaHHOE Ha H3MEHEHHE cojacpkanus nupodochara u ATD. B xoxe
npoBefeHHOro ucciepoBanuss wmerongoM [ X-MC  momydeHsl TpOQHINM  TEPBUYHBIX
metabonuToB N. tabacum BY-2 Ha pasHbIX CTaAMAX KJIETOYHOTO MUKJIA U MPH HU3MEHECHUH
KOHIICHTPAIIUH CaXapo3bl B HHKYOAITMOHHOW Cpefie.

Pa6ota BeimonHena npu noaaepxke PH®, rpant Ne 23-24-00393.

Kurouesbie ciioBa: Nicotiana tabacum, cycrnie3snonHast KyjibTypa, IepBUYHBIH METAOOIH3M.

APPLICATION OF CELL CULTURES
IN PLANT PRIMARY METABOLISM STUDIES

Kondratieva A.V.}, Kirpichnikova A.A.2, Shavarda A.L.}, Shapiro A.S.},
Dubrovskiy M.D.}, Shishova M.F.?, Puzanskiy R. K.!

! Komarov Botanical Institute of the Russian Academy of Sciences, St. Petersburg, Russia
2 St. Petersburg State University, St. Petersburg, Russia

Key words: Nicotiana tabacum, suspension cell culture, primary metabolism.
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PA3PABOTKA HABOPOB HPAjﬁMEPOB ,Z[JIH}[HAFHOCTHKH
I'PUBOB-BO3BYJIUTEJIEU MYUHUCTOMU POCHI UBBI
KonaparneBa A.M.*, PxkeBckmii C.I'., ®exynosa T.II.

Bceepoccuiickuit Hay4HO-HCCIIe10BATEIbCKUM UHCTUTYT JIECHOM F€HETHUKH, CEJIEKLIUU U
oumorexuooruw, T. Boponex, Poccuiickas @enepanus;
E-mail: kondratyeva_anya@mail.ru

B Hactosimee Bpemst Ha TeppUTOpUM EBpOmbI OTMEUEHO MATH BUAOB TPHOOB U3
cemetictBa Erysiphaceae, KOTopble SBISIOTCS BO30YIUTEIAMH MydHUCTOH pocsl uBsl (Salix):
Erysiphe adunca (Wallr.) Fr., E. capreae DC. ex Duby, E. pseudoregularis U. Braun,
Phyllactinia populi (Jacz.) Y. N. Yu., Podosphaera schlechtendalii Lév. [Isa Buua
3aukcupoBanbl Ha Tepputopun Poccun: E. adunca (onmurodar, napasutupyer Ha BUJax UB U
torosieii (Populus)) u E. capreae (y3kuit monodar, Ha uBe ko3beii (Salix caprea)). Buna E.
pseudoregularis (y3kuit MoHO(dar, Ha UBe KO3beii) onucan ToJbK0 B 2012 roay, B CBS3H C 4eM
BEPOSATHBI yTOYHEHHs ero pacmpoctpanenus. Bua P. schlechtendalii (monodar, Ha Bumax
UBbI) 3apETUCTPUPOBAH B IpUrpaHuuHbIX ¢ Poccueil ctpanax. Ha nmopakeHHbIX My4YHHUCTOU
pOCOi JIMCThAX K Hayally JieTa TOSBISCTCS OCNOBaThli MAyTUHHCTHIA HAJIET MUIICIHS,
KOTOPBIi K MOMEHTY CO3PEBaHUS KOHUIMHA CTAHOBUTCS MYYHHCTHIM. BuIbI-BO30yauTenn
MYYHHCTOM pOCHI TIPAKTUYECKH HE OTIMYAIOTCS MOP(OIOrHYECKH, B CBSI3U C 4YeM
HEOO0XOIMMO TPOBOJUTH MOJICKYJISIPHO-TEHETHUYECKYI0 THArHOCTUKY. Llenbio pa®oTel ObLIO
KOHCTpyupoBanue in SiliCO mpaiiMepoB K HYKICOTHIHBIM MocienoBatenbHoctsaM pJIHK
MYYHHCTOPOCSHBIX TPUOOB, MapasUTHPYOIMX Ha BuAax uB. s BHUIOB-BO30yAMTENEH
MYYHHUCTO# pochl uBbI (kpome P. schlechtendalii, 1y koToporo oTCyTCTBYIOT IaHHBIC B Oa3e)
Ha OCHOBE HYKICOTHIHBIX IOCEIOBaTeIbHOCTEH, B3aThix W3 The National Center for
Biotechnology Information (NCBI), npu nomomu moxyns Primer Blast O6buin momyueHst
HaOopsl mpaiimepoB. CrennduyHOCTh IpailMepoB ObLIa MPOBEPEHAa TAKXKE IMPU HOMOIIU
moyiist Primer Blast.

Kurouesble ciioBa: Salix, usa, myunwucras poca, Erysiphaceae

DEVELOPMENT OF PRIMER SETS FOR THE DIAGNOSIS
OF WILLOW POWDERY MILDEW

Kondratyeva A.M., Rzhevsky S.G., Fedulova T.P.

All-Russian Research Institute of Forest Genetics, Breeding and Biotechnology Organisation,
Voronezh, Russian Federation

Key words: Salix, willow, powdery mildew, Erysiphaceae
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CPABHUTEJIbHBIN AHAJIN3 IMHAMUKHW COAEP)KAHUS ®EHOJIBHBIX
U YTJIEBOJHBIX COEJVHEHM B CEMEHAX JIBYX BUJIOB KJIEHA:
ABOPUI'EHHOI'O ACER TATARICUM L.

N NHBA3MOHHOI'O ACER NEGUNDO L.

KonaparbeBa B.B.*, CemenoBa M.B., Kykiuna A.I'., Onexnosuu JI.C.,
Boponkosa T.B.

®deiepalibHOE TOCYIAPCTBEHHOE OOPKETHOE YUPEkKACHNE HayKu [ TaBHBINM OOTaHHMYSCKUH Ccal
uM. H.B. Hununa PAH, 127276, yn. borannyeckas 4, r. Mocksa, Poccus
E-mail: lab-physiol@mail.ru

Hccnenoanue (U3MOIOTHYECKUX MPOIECCOB B OTIENIbHBIX OpraHax HHBa3MOHHBIX
BUJOB, MX BJIHMSHUWE HAa Aa0OPUICHHBIC BHJBI OJHOTO TAaKCOHA MO3BOJSIET TIy0)ke MOHATH
OCOOCHHOCTH HX MeTabojiu3Ma M JOMUHUPOBAaHUS B MPUPOAHBIX OuoleHo3ax. M3yuanu
conepxkanue (enonkapooHoBeix kucinor (DPKK): xmoporenosoit (XK), kxodeitnoin (KK),
depynoBoit (PK), cymmbl (rnaBoHOMIOB M (GOpPM 3amacHBIX YIJIEBOJAOB B TKAHSAX CEMSH
aboOpUTeHHOTO KieHa Tarapckoro (Acer tataricum), a WHBa3MOHHOTO KJICHA SICCHEIMCTHOTO
(Acer negundo) ¢ OKTSIOps MO MapT NpH XpaHEHHWH CEMSH B XOJOAHOH Kamepe (t+5°C,
BIaXHOCTh 80%). Y abOpUreHHOro Bua C JUIMTEIbHBIM MEpHOJOM IOKOs ypoBeHb XK B
JeKabpe-sHBape BO3pacTall B COTHH pa3 [0 CPABHEHUIO C UCXOIAHBIM U CHIDKAJICS B MapTe, HO,
HauOoJjiee aKTUBHasg B peryisnuu Meradbonusma kodeitnas kucinota (KK) nHe Obuta
uaeHTuuIupoBaHa. ¥ WHBa3HOHHOTO BUIA, HE UMEIOIIETo Meproa nokos coaepxanne XK,
ObUTO B JICCATKU pa3 HWKe, yeMm y A. tataricum, mpu 3ToM oTMeueH BbicOkHii ypoBeHb KK.
YpoBenbp @K Ha mopsgok Bbllle y abOpUTeHHOTO BHUJA ¢ MAaKCUMyMOM B JieKaOpe-stHBape.
Conepxanue cyMMbl (hIAaBOHOHMJIOB B TKaHSX 3apobliieii ceMsiH A. tataricum B mecsitku pa3
npeBocxoamwio A. negundo B TedyeHnue Bcero mepuoaa uzydeHus. CojepikaHHe 3amacHbBIX
caxapoB, TPE/CTaBICHHBIX B OCHOBHOM MOHOcaxapamu, y A. tataricum Owuio okosio 40%
cyxoro Beca, a y A. negundo - B cpearem okosio 15%. Paziauuus MOryT KOCBEHHO yKa3bIBaTh
Ha aKTHBAIIMIO POCTOBBIX M MPOTEKTOPHBIX MEXaHW3MOB B 3apojbiimiax cemsH A. negundo.
[Ipu mosiBJICHUM OJarONPUSATHBIX YCIOBHIA TeMIepaTypbl U BIOKHOCTH ceMeHa A. negundo
OBICTPO TPOpPACTAIOT, OOpPa3ylOT JPYXKHbIE BXOJAbl M 3aHMMAIOT CBOOOJHbBIE YYaCTKH B
OMOIIeHO3¢e, TIPETIITCTBYS POCTY M Pa3BUTHIO a0OPUTE€HHBIX PACTCHHIA.

Kauessie caoBa: Acer tataricum, Acer negundo, seeds, invasive species, phenol carboxylic
acids, flavonoids, carbohydrates

COMPARATIVE ANALYSIS OF THE PHENOLIC AND CARBOHYDRATE
COMPOUNDS CONTENT DYNAMICS IN THE SEEDS OF TWO SPECIES OF
MAPLE: NATIVE ACER TATARICUM L. AND THE INVASIVE ACER NEGUNDO L.

Kondratieva V.V., Semenova M.V., Kuklina A.G., Olekhnovich L.S.,
Voronkova T.V.
Federal State Budgetary Institution of Science N.V. Tsitsin Main Botanical Garden of the Russian

Academy of Sciences, 4 Botanic Str., Moscow, 127276, Russia
“E-mail: lab-physiol@mail.ru

Keywords: Acer tataricum, Acer negundo, seeds, invasive species, phenol carboxylic acids,
flavonoids, carbohydrates
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HNPEJOCBEHIEHHUE CEMSH ARABIDOPSIS CTUMYJIMPYET HAKOIIJIEHHE
IMPOTOXJIOPODPUIJIMAA B ITPOPOCTKAX [P YHACTUHU ®PUTOXPOMA A

Kommeas JLA.Y, Kim J-1.2, Bolle C.3, BeasieBa O.B.l, Cuneméxon B.A.*

! Buonornueckuii tdhakynsTer MI'Y um. M.B.JIomonocoBa, Mocksa, Poccus;

2 Department of Biotechnology and Kumho Life Science Laboratory, Chonnam National University,
Gwangju, Korea;

3Biology Department, Ludwig Maximillian University, Miinchen, Germany;

“E-mail: koppellar@gmail.com

buocunTe3 mpenmectBeHHMKa Xxiopodwmia npotoxiopobumi(um)a (I1) B TraHsgX
pactenuil obecrieunBaer 3((HeKTUBHOCTH (OTOCHMHTE3a M TMPOIYKTUBHOCTH pacTeHuil. B
TUOJIUPOBAHHBIX pacTreHusx nyn Il cocrour B ocHOBHOM u3 HeakTtuBHOro I1633 wu
dotoaktuBHoro 11655 B kommuiekce [1+IIOP+NADPH, npeppamatomerocs: B XJ0poOHILIHI
noj jaeWicTBueM cBera. Ponb (uTOXpoMa B TEMHOBOM CTaJuM CHHTE3a XJIOpO(PHIUIA Malo
u3ydeHa. B qanHoi pabote HaMu 0OHAPYKECH U UCCIIeI0BaH HOBBIN 3 (dekT ¢ yuactiem phyA
— cBero3aBucuMoe HakoruieHune [I B aTmonmupoBanHBIX mpopoctkax A. thaliana,
BBbIpallleHHbIX U3 mpenocBenieHHbIX OenbiM cBeToM (BC) cemsan. McnonszoBanu nuauun LER
(WT), nedururabie o putoxpomam aunauu (phyA-, phyB-), Tpancrennsie munun 4. thaliana,
nebunuTHBIE 10 SHAOreHHOMY phyA, skcmpeccupytome phyA (puca, oBca) ¢ 3aMeHaMU
aMHHOKHCIOT S/A B N-TepMUHAJIbHOM KOHIIE MOJCKYJIbl phyA, MNOBBIIIAIOIMMU
cTabUIBHOCTh U (QYHKIIMOHATBHBIN OTBET phyA, u 3amenamu T/V u K/R B nieHTpe MoJeKyIbl,
YBEJIMYMBAIONINMH €r0 KUHA3HYIO B (DU3HOJIOTUYECKYIO0 aKTHBHOCTh. CTpaTH(UIIMPOBaHHBIC
ceMeHa ocBemany 15 mun, 2, 3 wiu 6 yacos BC, 3areM mpopamusanu B teMuore npu 23°C.
Mertonom criekTpodryopomerpun mipu 77K onpenensiiu obmiee coaepxkanne [1 u oTHOmEHNE
dopm 11633/11655 B 4-aHeBHBIX npopocTkax. B mpopoctkax WT cuntes 11 Bo3pacTan BaBoe
nocyie 15 MUH OCBELICHUS] M Majo U3MEHsUICA ¢ yBeiaumdeHuem o3l bC. B myrante phyA-
ypoBeHb obmiero I1 cmabo 3aBucen or mo3ei BC. B myrante phyB- yposens I poc ¢
yBenuueHueM 10361 bC. 3amensl aMuHOKHUCIIOT B phyA npuBoamin K HakorieHuto odmero I1
B IpopocTkax Bhlmle, ueM B WT. [lng myranta K/R xapakTepHo yBenuueHHue OTHOCUTEIHHOTO
conepkanus axktuBHoro I1655. Takum o0pa3om, NpenOCBELIEHUE 3aMOYEHHBIX CEMSH
Arabidopsis ctumysupyeT HakoruieHne IIX1 B TKaHSAX STHOJUPOBAHHBIX MPOPOCTKOB, PhyA
UTpaeT B ATOM MPOIIECCce KITIOUYEBYIO pOJib. ToueuHble MyTaiuu B Mosiekyie PhyA cHmxkaroT
CHOCOOHOCTh pelenTopa K perynsaunu HakoruieHus II, u30bITouHOE HAKOIUIEHHE KOTOpPOTO
MOXET TPUBECTH K (OTOJCCTPYKIIMU KICTOK. YBEIHMUYCHHWE KWUHA3HOW akTHUBHOCTH PhyA
cTumynupyet popmupoBanue Gporoxumuyeckoro komriekca [1655-IIO0P-NADPH.

KaoueBbie caoBa: ¢Quroxpom A, wMyTaHThl (oTOperentopa, MPOTOXJIOpOoGLI(K),
Apabuorcuc

PREILLUMINATION OF ARABIDOPSIS SEEDS STIMULATES ACCUMULATION
OF PROTOCHLOROPHYLLIDE IN SEEDLINGS WITH THE PARTICIPATION OF
PHYTOCHROME A

Koppel L.A.Y, Kim J-1.2, Bolle C.3, Belyaeva O.B.%, Sineshchekov V.A.

! Biological Department, Moscow State University, Moscow, Russia

2 Department of Biotechnology and Kumho Life Science Laboratory, Chonnam National University,
Gwangju, Korea;

3 Biology Department, Ludwig Maximillian University, Miinchen, Germany

Key words: phytochrome A, photoreceptor mutants, protochlorophyllide, Arabidopsis
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JTA®PEPEHIIUAJIBHAS SKCIIPECCHUS CEMEACTB I'EHOB SUT, SWEET, MST
B TKAHSX CTBOJIA IBYX ®OPM BETULA PENDULA

Kop:keHneBckuid M.A.l*, Moienckas IO.JI.l, Tapenxkuna T.B.l, Tanuonna H.A.l,
Iopmikos O.B.2

! UncruryT neca — 060cobenHoe noapaszenenue denepaabHOro rocy1apCTBEHHOIO OF0KETHOTO
yupexaeHus Hayku deepanbHOr0 HCCIe0BaTeNbCKOro neHTpa «Kapenbckuid HayyHbIH LEHTP
Poccuiickoit akagemun Hayk», [lerpozaBoack, Poccus

? Kazancknit HHCTATYT Groxumun 1 6rodimsukn ®HI] Kaszancknii nayunsii nentp PAH,

Kazans, Poccus,

“E-mail: mkorz@krc.karelia.ru

OCHOBHBIMU ACCUMWJIATAMH, IOJYyYa€MBIMH TIeTEpPOTPO(HBIMH TKAHSIMH BBICIINX
pacTeHui sBIAOTCA caxapa. biarogaps paanaabHOMY TPAHCIOPTY CaXxapoB U3 MPOBOASAIIEH
¢b105MBI TpoucxouT obecnieueHre AU GepeHIUPYIOMUXCS KIECTOK MPOBOAAIIMX TKaHEH, B
TOM 4Ynciie (GOPMUPOBAHNE BTOPUUHOM KJIETOYHOM CTEHKH 3PEJION KCUeMbl. BBIICIAIOT TpU
cemeiictBa TpancnoprepoB caxapoB: SUT u MST, TpaHCmOpTUPYIOUIMX COOTBETCTBEHHO
caxapoly W TEKCO3bl U3 aloIlacTa/Bakyold B IUTO30Jb, a Takke SWEET
TPAaHCHOPTUPYIOUIME PA3JIMYHBIE VYIIEBOAbl W3 IWTO30JM B aNOMJIACT WM LUTO30Jb.
HecmoTpss Ha 3HaAuWTeNbHO BIIMSHUE CaxapoB HAa pPOCT U pa3BUTHE pPACTEHUH, pOJIb
JIOCTYITHOCTHU CaxapoB MPU Pa3BUTUU COCYAMCTHIX TKaHeH B xoje quddepeHInpOBKU KaMOus
ocraercs Mayio u3ydeHHoi. Kapennckas 6epesa, 6maronaps GOpMUPOBAHHIO B paMKax OJHOTO
CTBOJIa TUMWYHOM JUIsi BUAa (MPSAMOCIOMHON) W y30p4yaTroi (aHOMAaJbHOM) JPEBECHHBI,
ABJIIETCS YHUKAJIbHBIM OOBEKTOM JJISl M3YUYEHMs] MEXaHM3MOB KcujoreHesa. B stoil pabore
MBI C(HOKYCHpOBAIMCh Ha BBISBICHHE IyT€H TPAHCIOPTAa CaXapoB B pagHalIbHOM PAIY
«rpoBojsias (imodma / kamOuanpHas 30Ha — AU GEpeHIMPYOMAscS Kcuiaema — 3pesast
KCHJIeMa» Ha mpuMmepe oObuHON Oepe3bl moBmcioi (Betula pendula var. pendula) wu
kapenbckoi 6epessl (B. pendula var. carelica). Ha ocHoBanuu onmyOInKOBaHHBIX JIJIsI O€pe3bl
noBucioil renoma (2017 rox) u gaHHbIX TpaHckpuntoMma (2019) 6t oToOpaHO 27 TEHOB,
MPEIOJIOKUTEIBHO YYacTBYIOIIMX B KCHJIOT€HE3e B INepuoja KamOuanbHOro pocrta. B
KayecTBe OOBEKTOB MCCIEIOBAHUS Mbl HCIONB30BATM JBE (OpMbI Oepe3bl IMOBHUCIIOH,
npouspactaroiiue Ha arpoouonornyeckoit cranmuu KapHIl PAH. Ot6op Tkanei npoBogmim
B Hauane uions 2022 roma. Hna dpakuun «auddepeHupyronascs KCuieMay MOTyUeHbI
TPaHCKPUIITOMHBIE JaHHbIC, U1 OCTAIbHBIX (PPaKIMi TeHbl-MHTEpeca HM3y4ald METOAO0M
konmyectBeHHoi IIIIP. B pe3ymbraTe mnpoBEJEHHOTO HCCIEIOBaHMA OOHapy)KeHa
middepeHmanbHas dKCpeccus TeHoB Bo Beex cemerictBax (SUT, SWEET, MST) mpu
pa3IMYHBIX CLEHAPUAX KCHIIOTEHE3a.

Qunancosoe obecneueHue UCCIEO08AHUL OCYUIECMBIANOCL NPU NOOOepIHCKe 2panma
PH® No 22-74-00096.

KioueBble cjioBa: YTJIEBOAHBIC TPAHCIIOPTEPHI, KCUJIOI'CHE3, aHOMAJIbHAas APpEBECHUHA

DIFFERENTIAL EXPRESSION OF CARBOHYDRATE TRANSPORTER GENES
IN TWO FORMS OF BETULA PENDULA

Korzhenevsky M.A.}, Moshchenskaya Yu.L.!, Tarelkina T.V.}, Galibina N.A.",
Gorshkov O.2

! Forest Research Institute of the Karelian Research Centre of the Russian Academy of Sciences,
Petrozavodsk, Russia

?Kazan Institute of Biochemistry and Biophysics of Kazan Science Centre of the Russian Academy of
Sciences, Kazan, Russia

Key words: sugar transporters, xylogenesis, abnormal wood
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POJIb IEPEHOCYUKOB HIUTOKUHHHOB
B KOOPAUHAIIMU POCTA OPI'AHOB PACTEHUU

Kopo6oBa A.B.

VY dumcknii nactutyT onomornun Y ULl PAH, Yda,Poccus;
E-mail: muksin@mail.ru

[uroxkununsl (LK) cTUMYTUpYIOT pOCT OOETOB pacTeHUN, HO TOPMO3SAT POCT KOPHEHA.
WurubupoBanue pocTa KOpHEH MPOMCXOAWIIO y pPacTeHUi sSUMeHs mpu rnepeHoce ¢ 1% Ha
300%-up1ii UTaTENbHBIA pacTBOp XornaHaa-ApHoHa. [Ipu 3ToM ObUIO 3aperucTpupoBaHO
Hakoruienue [[K B xopHsX, KOTOpoe ObUIO CBS3aHO CO CHIIKEHHEM HX OTTOKa B moOeru. B
pe3ynbraTte ypoBeHb IIK B mobOere cHwkaics, momaBiisis €ro pocT. Takum oOpasom,
u3MeHenue pacrpeneienus LK mexay moderom u KOpHeM U3MEHSIET POCT PACTEHHIA.

OO6pabotka MPOTOHOPOPOM KAPOOHUIIHMAHHI-M-XJIOPPEHWITHAPA3OHOM YBEIHUKIA
orrok LIK u3 kopHeil pacrenuit sumens, nomydaBmux 300%-ueiii pactBop. [IpoToHOdOp
Takke cHIbkall HakoruieHne LK B kieTkax kopHel miieHuibl, 00padoTaHHbIX 3eaTuHoM. [Ipu
sToM Bo3pactano coxaepxkanue LIK B mobGere. [lockonbky mnporoHodop momasiser paboTy
NEPEHOCUUKOB, Hampumep, nepmea3 mypuHoB (PUP), cmocoOGHBIX TpaHCHOPTHPOBATh
NypuHOBBIE OCHOBaHUA cBOOOMHBIX LK, TO MOXHO caenaTh BBIBOI 00 Yy4acTHHM 3THUX
MepeHOCUrKOB B pacnpeneneHuu [IK Mexay moberom n KOpHsMH.

[Tepenocunku prubo3ua0B a30TUCTBIX ocHOBaHMI ENT Takke Moryt TpaHcmopTHpPOBaTh
K (manmpumep, 3eatuHpu6o3un). OnHako y OAHOJOJBHBIX pacTeHud mueHunsl ENT B
MeHbIIIeH cTereHu BhusioT Ha norjomenue LK kierkamu xopuelt, uem PUP, mockonbky
YPOBEHBb OKpPAITUBAHUS KICTOK KOpHEH mmeHuI sl Ha LK Obut Huke mpu 00paboTke pacTeHui
pubO3UI0M 3eaTUHA IO CPAaBHEHUIO ¢ 00pabOTKOM 3eaTUHOM. Y apaduzorcuca (IByA0IbHOE)
C HCII0JIb30BAHMEM MYTaHTHBIX pacTeHuil Obu1o BhIsiBIeHO yuactue ENT B pacnpenenenuun
LK mexay opranamu: o6paboTka prub03uaI0M 3eaThHa MPUBOIMIA K OOJBIIEMY HAKOIUICHUIO
rOpMOHA B ITo0erax u MEHbIIEMY — B KOPHSIX MyTaHTOB 110 CPAaBHEHHUIO C UCXOIHOMN JIMHUEH.

Hamu naHHbIe MO3BOJSAIOT OOBSCHUTH PAa3HYIO PEAKIIMIO PACTEHUN MIIEHMIIBI U canara
Ha BBeJicHUE B pu3ochepy Oakrepuii B. subtillis, Beiaenstonmx B cpeny 3eaTHHprOO3ud. Y
pacTeHMi MIIeHUIbl, TOPMOH HE 33ep>KUBAJICA B KOPHSX, a MOCTyNaj B modery, y canara LIK
HAKaIlJIMBAJIKUCh B MMOJI3EMHBIX OpraHax, U MPOMCXO0INII0 HHIMOMPOBAHNE POCTa KOPHEH.

BeiBoz: pocT KOpHEH M M0OEroB pacTeHUil BO MHOTOM 3aBUCHUT OT pacnpeaenenus LK
MEX/ly HUIMH, YCTaHABIMBAaEeMbIM pab0OTON TpaHCMEMOPAHHBIX TEPEHOCUNKOB.

KawueBbie cioBa: NUTOKUHUHBI, MeMOpaHHble nepeHocunku, PUP, ENT, poct kopuelt n
mo0eros

ROLE OF CYTOKININ TRANSPORTERS
IN COORDINATION OF GROWTH OF PLANT ORGANS

Korobova A.V.

Ufa Institute of Biology UFRS RAS, Ufa, Russia
Key words: cytokinins, membrane transporters, PUP, ENT, growth of roots and shoots
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BJUSHUE HA3KON OCBEINIEHHOCTH HA TPAHCIIOPT AYKCUHOB
W3 MIOBEIr'A B KOPHU U BETBJIEHUE KOPHEN PACTEHUH IIIIEHUIIBI
N AYMEHSA

KopoGoBa A.B.l, HBanos P.C.l, Boiconkasn .JI.E.l, TuMmeprajanna .JI.H.l*,
Hyxnasn T.B., AxusipoBa r.p.., Ky3neuos B.B., Becesos A.C. L KynosipoBa r.p!

'V pumckuit Uucruryt bronornn YOULL PAH, Va, Poccns
2 Hucturyt dusnonorun pactennit um. K.A. TumupsizeBa PAH, Mocksa, Poccust

“E-mail: leinaz@mail.ru

B 3aBucumoctu OT yciIOBMIMI 0OOMTaHHS pPACTEHUS MOTYT 3HAYUTEIbHO HW3MEHSTH
CTPYKTYpPY pacipenesieHus: 6MomMacchl MeXAy pa3IMYHbIMU OpraHamu. Tak, HEIOCTaTOYHOE
OCBEIICHUE TIOJIABIISIET POCT KOPHEH, HO B TO e BPEMs paCTeHHUS MPOAOIDKAIOT pOCT MOOEToB
yuiMHeHueM. PUTOropMOHbI 00€CIEeUUBAIOT KOOPJAMHALMIO MPOLIECCOB, MPOUCXOIAIIUX B
Pa3IMYHBIX OpTraHaxX PacTeHHs, 3a CUET Mepelayd CUTHAIOB 00 M3MEHEHUSAX B OKpYKaloIIen
cpene. OHM CHUHTE3UPYIOTCS KaK B KOPHSIX, Tak U B moderax. TpaHCIOPT TOPMOHOB OT KOpHEH
K o0eramM MpOUCXOAMT 10 KCHIIeMe, a B 00paTHOM HampaBiieHHH — 1o (iosme. Cunraercs,
YTO IEPEHOC ayKCHMHOB Ha OOJbIIME PACCTOSIHUA BaXKEH JI KOHTPOJS POCTa KOpHEH B
YCIIOBHAX HU3KOH OCBEUICHHOCTH; OIHAKO MEXaHW3M 3THX 3()(EeKTOB ocTaeTcs HESICHBIM.
bbUl0 M3y4eHO BIMSHUE HU3KOIO YPOBHSA OCBELICHHOCTHM Ha COACPKAHME SHIOTECHHBIX
ayKCHHOB, UX JIOKAJU3alMI0 B JINCTBAX M TPAHCHOPT OT MOOETroB K KOPHSIM, CBSI3AHHOE C
OOKOBBIM BETBJIEHHMEM KOpHEH pacTeHuil stumeHs. Ilpyn NMOHM)KEHUM OCBELICHHOCTH Ha J1Ba
IHS ObUT0O OOHAapY)KEHO YMEHBIICHHE MOSIBICHUS OOKOBBHIX KOpHeW. ConepkaHue ayKCHHA
(MYK, unnon-3-ykCyCHOM KUCJIOTBI) CHU3UIIOCh B KOPHSAX U 1M00Erax, a UMMYHOJIOKaIU3aIus
BbIsiBUIa cHUkeHHe ypoBHI WMVYK B knerkax ¢nosmbl cpe3oB nuctheB. [loHMmkeHHOE
conepxanue YK, oOHapykeHHOe B PacTeHMSX IpU CIaOOM OCBELICHUH, CBUAETEILCTBYET
00 MHruOMPOBAHUM BBHIPAOOTKH TOTO TOPMOHA B ATHX YCIOBHSX. B TO e Bpemsi B KOPHSIX
ObuT0 OOHApYKEeHO CHMXKeHHe dKcrpeccu reHa LAX3, cnocobcrByromee nputoky UYK B
KJIETKH, a TaKXKe CHIKeHHe Tu(Qy3un ayKCcHHa U3 moderos uepes Gposmy. bbuio BeickazaHo
MPEIOJIOKEHNE, YTO CHU)KEHUE MOSBICHHSI OOKOBBIX KOPHEW Yy sIUMEHS MPU HU3KOM YpOBHE
OCBEIICHHOCTHU CBSI3aHO C HApYLIEHWEM TpaHCIOpTa ayKCHHa yepe3 (pIo3My M MOHMKEHHON
peryJsiiuel reHoB, OTBETCTBEHHBIX 34 TPAHCIOPT ayKCHHA B KOPHAX pacTeHMU. Pe3ynbrarhl
MOJTBEPXKIAIOT BAKHOCTh MEPEeHOCa ayKCHHOB Ha OOJIBIINE PACCTOSHUS sl KOHTPOJIS POCTa
KOpHEW B YCIIOBUSIX HU3KOW OcBellleHHOCTU. Tpelyercs AanpHeilIee n3yueHne MEXaHU3MOB,
KOTOpbIE KOHTPOJHUPYIOT TPAaHCHOPT ayKCHHOB OT MOOEroB K KOPHSAM Yy JAPYTUX BHUAOB
pacTeHuM.

KaroueBbie caoBa: Hordeum vulgare L., crpecc Hu3ko# ocBemnieHHocTH, aykcud (MTYK),
¢osma, BetBiieHne kopHeid, reas AUX1 and LAX3

EFFECT OF LOW LIGHT STRESS ON DISTRIBUTION OF AUXIN
(INDOLE-3-ACETIC ACID) BETWEEN SHOOT AND ROOTS
AND DEVELOPMENT OF LATERAL ROOTS IN BARLEY PLANTS

Korobova A.V.}, Ivanov R.S.}, Vysotskaya L.B.}, Timergalina L.N.},
Nuzhnaya T.V.}, Akhiyarova G.R.}, Kusnetsov V.V.? Veselov D.S.}, Kudoyarova G.R. !

! Ufa Institute of Biology, Ufa Federal Research Centre RAS, Ufa, Russia
? K.A. Timiryazev Institute of Plant Physiology RAS, Moscow, Russia

Key words: Hordeum vulgare L., low light stress, auxin (IAA), phloem, root branching, AUX1
and LAX3 genes
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INAPAMETPBI OTBOPA TEHOTHIIOB LINUM USITATISSIMUM L. K 3ACYXE
Kopouer K.II.", Bome H.A.

®denepalibHOE TOCYIAPCTBEHHOE aBTOHOMHOE 00Pa30BaTeIbHOE YUPEKISHUE BBICIIICTO 00Pa30BaHUs
«TromeHCcKkuil TOCyAapCTBEHHBI YHUBEPCUTET», T. TtoMeHb, Pocculickas @enepanus
E-mail: corolev.konstantin2016@yandex.ru

YckopeHrne HEeTaTUBHBIX KIMMAaTHYEeCKUX MpeoOpa3oBaHUil BbI3BIBAET HEOOXOAUMOCTD
COXpaHEHHUS, paciUpeHust U d3PPEKTUBHOTO HCIIOJIIB30BaHUS OMOpPa3HOOOpa3us KyIbTYPHBIX
pacTeHui KaKk Ha MUPOBOM, TaK U JIOKaIbHBIX YpoBHsX. B TromeHckoii obiactu B nocieaHue
roJibl y4acTHWJIMCh 3aCyXH, B CBSI3U C 4YeM, OTOOp YCTOHYMBBIX (HOpM SIBISETCS BaKHBIM
ACMEeKTOM MpH HHTPOAYKIMM, B.T.4. JbHA. VcciemoBaHHsS BBINOJHEHBI B JIaOOPaTOPHBIX
(Mucturyt 6nonoruu TromI'Y) u noneBsix (6nocranius «O3epo Kyuaky», HuwkneraBauHckuit
p-H, Tromenckas obnacts) ycnoBusx. M3ydyanu 60 oOpa3noB jbHa-I0JTyHIIA U3 TeHO(OHAA
Kadeapel OOTaHUKM, OWOTEXHOJIOTMHM W JaHJUAPTHOH apXUTEKTyphl. MoaennpoBaiu
OCMOTHYECKHI CcTpecc, UCMOINB3Ysl pacTBOpHI caxapossl (5,0%, 8,0%, 15,0%). Kontponp —
NpOpaIIMBaHUE CEMSH B JUCTHJUIMPOBAHHOW BoJie. B eCTEeCTBEHHBIX YCIIOBHSIX OICHHUBAIH
BOJIOYJICP’KUBAIOIIYI0 U BOJIOMOMNIOTUTENbHYIO criocobHoctu (Ilomesoit B.B u ap., 2001).
JIOCTOBEpPHOCTh pa3iMyuii MEXay OOpa3liaMH 1O OTIAEIBHBIM IOKa3aTelsiM TOATBEPKICHA
craructuyecku npu p>0,05. JlaGopaTopHas BCXOKECTh CEMsIH JIbHA B BApUaHTaX C caxapo3oi
u3mensach ot 50,3% nmo 80,2%. Pacuer muaekca crpeccoycroitunBoct (ISI), mo3Bommn
BBISIBUTH yCTOWUMBBIE 00pasubl npu Ha 5,0% u 8,0% koHmeHTpanuu caxaposbl. CoriacHo
JMICTIEPCUOHHOMY aHAaJM3y, BIMSHUAE Ha BOJOYACP)KUBAIOUIYI0 M BOJOIUIOTIIOTUTEIHHYIO
CrocoOHOCTH OKasbiBanu cpena (22,3-49,9%) u ee B3umopeiictBue ¢ reHotunom (34,5-
40,1%). Y wnaumboiee 3acyXOyCTOMYHMBBIX OOpasloB OTMeyald (HOPMHUPOBAHUE BBICOKOMH
ypoxkaiiHoCcTH conombl (>300 F/Mz), cemsH (>90 F/Mz), conepskanue BojokHa (>30,0 %). B
3aCYIUIMBBIX YCJIOBUSX BBIPAIIMBAHUS YPOKAMHOCTH COJIOMBI U TPECTHI CBSI3aHBI C BBHICOTOM
pacrenuii  (r=0,54* wu r=0,51*). MakcumanbHBIii BBIXOJ] BOJOKHA OIPEACISICS
ypoKaiHOCTBIO  cojioMbl  (r=0,68%), ypoxkaitHOCcThIO TpecThl  (r=0,55%), wuHACKCOM
3acyxoycroiunBoct (r=0,40%), BeicOTOM pactenuir (r=0,42%*), Bomoyaep>kUBaroNIEH
cnocoOHocThIO (I1=0,33%*). Conepxanue Xja0poduiia B JIUCThIX PACTEHUN JIbHA 3aBHCENO OT
uHjaekca 3acyxoycroiunBoctu (r=0,33*). B kadecTBe MCXOAHOrO MaTepHaia s CEIEeKIIUU
Ha YCTOMUYMBOCTB K 3aCyXe MOXKHO peKoMeHaoBaTh oOpasubl Ileuepckuii kpspk, Hermes,
Spok, I'pant, Mapa, Bertelsdorfer.

Pabora BeimonmHeHa B pamkax ['ocymapcTBeHHOro 3anaHus MUHHCTEPCTBA HAYKH M
BbIciIero oopa3zoBanusi PO «AnanTuBHas CIIOCOOHOCTH CEJIbCKOXO3SIIICTBEHHBIX PAaCTEHHH B
3KCcTpeManbHbIX yenoBusx CeBepHoro 3aypaibs» (Ne FEWZ-2021-0007).

KurtoueBsble cioBa: jieH, TeHOTHII, 3aCyXa, TUCIIEPCUOHHBIN aHAIN3, KOPPEJIALUs

PARAMETERS OF SELECTION OF LINUM USITATISSIMUM L. GENOTYPES
TO DROUGHT

Korolev K.P., Bome N.A.

Federal State Autonomous Educational Institution of Higher Education "Tyumen State University",
Tyumen, Russian Federation

Key words: flax, genotype, drought, analysis of variance, correlation
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MHUKPOBHO-PACTUTEJIBHBIE ACCOIMALIUUA JJISI OYUCTKH
HE®TE3ATPSI3HEHHBIX CEJIbCKOXO3SMCTBEHHBIX IIOYB

Kopuynosa T.10., Ky3una E.B., lapunosa 10.10.,

MyxamatabssipoBa C.P., PameeB T.B., Uckyxxuna M.I'.
Youmckuii Uactutyt 6nonornun Y OUL PAH, Yda, Poccus
“E-mail: lab.biotech@yandex.ru

MuxkpoOuonornyeckasi OYHMCTKA CEJIbCKOXO3SHUCTBEHHBIX YTrOAMM, 3arps3HEHHBIX
He(ThIO, 3aTPyJHEHA MPUCYTCTBHEM B HEW OCTATOYHBIX KOJIMYECTB TepOUIIUIOB, KOTOpPHIE
MOTYT YrHETaTh >KU3HENESATENbHOCTh OakTepuii-HedTenecTpykropoB. Iloatomy mpu
pa3paboTKe TEXHOJIOTMH Ouopemenauanud oco00e BHUMAHHE VJICIACTCA ITaMMaM,
00J1a/1a101IUM CIIOCOOHOCTBIO K JETPaJallii OCHOBHOTO 3arps3HUTENS U YCTOWYMBOCTBIO K
JIOTIOTHATEIIHFHBIM TMOJUTIOTAHTaM, a TaKXKe YIYYIIAIOT POCT pacTeHHi-(puTomMennopanTos. B
HacTosIIeH paboTe BBIIEICHBI M HIASHTU(HUIMPOBaHB 10 Bujaa ¢ momombio MAJIJIV-BIT
MacC-CIIEKTPOMETPUHU KJIETOYHBIX OCIIKOB, CCKBEHHUPOBAHUS IOCIIEIOBATSIBHOCTH reHa 16S
pPHK u d¢unorenernyeckoro anammMsza IITaMMbl YIJIEBOJOPOJIOKUCISIONINX OaKTepuil p.
Pseudomonas. Mukpoopranu3mel 00J1a1ali 3HAYUTEIILHON CIIOCOOHOCTRIO K OMOaeTpagaun
He()TH, PE3UCTEHTHOCTHIO K TPUCYTCTBHIO B cpele repounugoB Ha ocHoBe 2,4-J1 u
umaseranupa B konuenrpauun 5-10 mi/n, NaCl B xommuectBe 5-7% M HOHOB TSDKEIBIX
metamuioB (1,00—-1,25 r/mx). Kpome Toro, oHu ObUIM CHOCOOHBI K (DUKCAIIMH aTMOC(EPHOTO
a3oTa M PacTBOpPEHHMIO Heopranmdeckoro (ocdara. B mpenBapurenbHBIX J1aOOpaATOPHBIX
9KCIIEPUMEHTAX YCTaHOBIEHO, YTO 00pabOTKa MITaMMaMU MPUBOJMIA K YBETUYECHUIO JTMHBI
noOeroB W KOpHEW pacTeHWid B mouBe ¢ HePThio M repOunmmamu. Hambomnee 3HauMMbIe
pe3yiabTaThl ObLIM IOJY4YeHbI ¢ momomipio mramma P. citronellolis H2, mostomy oH ObLI
0TOOpaH JIsl BEreTallMOHHOTO OIBITA 110 OIICHKE BIUSHUS OaKTEpHU3aIMK Ha POCT U Pa3BUTHE
pacTeHuil JIIOMHA U OBCa B MOYBE, COJIeprKalllell Takue MOJUTIOTaHThI Kak HedTh (2% macc.),
repounua Tammp (0,002% wmacc.), xmopua Hatpust (0,25% wmacc.), nonsl kaamus (0,05%
Macc.), B T.4. B Pa3IUYHBIX coyeTaHusXx. [lokasaHO, YTO UCHOJIB30BaHUE OakTepuil
CTUMYJTUPOBAIIO POCT PACTCHHH B YCJOBHSIX CTPECCA, BBI3BAHHOTO MPHUCYTCTBUEM JTaHHBIX
TOKCUKAHTOB U HMX KoMOuHanusMu. HamGomnmbImas CKOpOCTh Jerpajaluu yriieBOAOPOIOB
He(TH OTMEUEHa B BapHaHTaX C MCIIOJIb30BaHKEeM acconuaiuu mramma P. citronellolis H2 u
JIOTIMHA.

[Tony4yeHHBIE pe3yabTaThl CBHICTEILCTBYIOT O ToM, uTo mramm P. citronellolis H2
UMeEeT OMpefeNieHHbIe MEePCIEKTUBBI MPUMEHEHHUs N7 OYUCTKU He(Te3arps3HEHHBIX MOYB
CEJIbCKOXO03SUCTBEHHOTO HA3HAYCHUSI.

KawueBblie cioBa: He)Th, repOuiti s, Pseudomonas, monuH, 6roaerpaarivs

MICROBIAL AND PLANT ASSOCIATIONS
FOR CLEANING OIL-CONTTAMINATED AGRICULTURAL SOILS

Korshunova T.Yu.”, Kuzina E.V., Sharipova Yu.Yu., Mukhamatdyarova S.R.,
Rameev T.V., Iskuzhina M.G.

Ufa Institute of Biology UFRC RAS, Ufa, Russia
“E-mail: lab.biotech@yandex.ru

Keywords: oil, herbicides, Pseudomonas, lupine, biodegradation
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CIIEKTPAJIBHBIA COCTAB CBETA U AKTUBHOCTH RUBISCO
BBICIIINX PACTEHUM

Kocorosa T.M.

®I'BOY BO «Jlyranckuii rocy1apCcTBEeHHBIH MeJarorniecKuii yHUBEpCUTETY, T. JIyranck, Poccwus,
E-mail: kosogova@list.ru

N3BecTHO, OONBIIMHCTBO (OTOpEaKInii 3aBUCUT OT MPUCYTCTBUS B JIYYHCTOM IOTOKE
DAP cuHMX W KpacHbIX Jydei. M3ydanu BIMSHUE CHEKTPAJIbHOTO COCTaBa CBETa HHU3KOMU
MHTCHCUBHOCTH Ha KapOOKCHJIA3HYI0 aKTUBHOCTH (hepMEHTa TeMHOBOH (ha3wl (hoTOCHHTE3a
pubyno30-1,5-6udocharkapookcunazer (RUBISCO, K.®. 4.1.1.39). OunmieHaslii 0enok —
TJIOOYISIPHBIN OETOK, XOpPOIIO PAcTBOPHMBIA B BOJIE, HE COJCPKUT KATHOHOB U JPYTHX
coemuHeHU. OOBEKTOM wuccnenoBanust ObLIM 10-mHEBHBIE MpopocTkH suMmeHs. CemeHa
MPOPAIIMBATIN B CBETOBOI yCTaHOBKE, KOTOpAsk MO3BOJSET PETYIUPOBATH PEXKUM OCBEIICHUS.
OCBEIIEHHOCTh OCYIIECTBISUIM MOCTOSIHHBIM PAaBHOAHEPTETHUECKUM «OENIbIM» — KOHTPOJIb,
mupoKkoroaocHeM cuHUM (400-500 HM) 1 kpacHbIM (600—700 HM) CBETOM, BBIJICICHHBIM U3
u3nydeHus namn HakanuBanus u JIPJI-125 ¢ momompio cBetodunsTpoB (KC-13, KC-11,
3C-8, CC-8). IHTEeHCUBHOCTh KPAaCHOTO W CHHETO cBeTa cooTBeTcTBOBajna (0,12 Br/m% Caer
pa3HOro CIEKTPaJbHOTO COCTaBa BBIPABHUBAIM [0 KOJMWYECTBY MAJAlOMIUX KBAHTOB.
Kapb6okcunasayro aktuBHocTh RUBISCO ompenensnu  pagmoMeTpUYECKUM METOIOM.
AxtuBHOCTs RUBISCO BhIpaxamu B mkM “CO,, pukcnposannoro 1 Mr 6ernka (ex/mr Gerka)
3a 1 munyty. Beiicamm, aktuBHocTh RUBISCO (ex./Mr cymmapHOro pacTBOpMMOro OeClKa,
Biirouasi RUBISCO) mpopocTKOB sIUMEHST ITPHU OCBEIIEHHOCTH KpacHbIM cBeToM Ha 11,2 %
BBIIIIE IO CPAaBHEHHMIO C KOHTPOJEM, CHHUM cBetoM — Ha 13,2 %, 310 MOXKET
CBUJICTENLCTBOBaTh O TOM, YTO HHEPreTHUECKHE MPOIECCHl B KIETKAX KOHTPOJIUPYIOTCS
CHHUM CBETOM 4Yepe3 METa0OJNIMYCCKUE PEaKIMH TP yJacTHH (EPMEHTOB U JAPYTUX
KOMITOHEHTOB.

KuroueBsble ciioBa: cuHuii, kpacHbiil cBeT; akTBHOCTE RUBISCO; siumens.

SPECTRAL COMPOSITION OF LIGHT AND ACTIVITY RUBISCO
HIGHER PLANT

Kosogova T.M.

Federal State Budgetary Educational Institution of Higher Education «Lugansk State Pedagogical
University», Lugansk, Russia, E-mail: kosogova@list.ru

Key words: blue, red light; rubisco activity; barley
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JUBEPCUPUKALINUA BUOXUMHUNYECKUX U AHATOMHUYECKHUX ITIOATHUIIOB
Cs POTOCHUHTE3A B TPUBE ZOYSEAE (POACEAE)

Koreea H.K.", Bopucenko T.A., Kypoenko I1.M. L Mopo3oB I.A2
Bosnecenckas E.B.!

! Borannyeckwuit uncturyT uM. B.JI. Komaposa PAH, Cankr-IlerepOypr, Poccus

2 Cankr-Iletepbyprekmii I'ocynapctBennsiii Yausepcutet, Cankt-IletepOypr, Poccus

3 CeBepo-3amagHblii TOCYJapCTBEHHBIH MeTUIIMHCKIH yHIUBepcuTeT M. V.. MeunukoBa,
Cankt-IletepOypr, Poccus

“E-mail: nkoteyeva@binran.ru

Pactenuss ¢ C; orocuHTEe30M B YCIOBHUAX OrpaHuueHHoro komuuyectBa COy (mpu
NOBBILIEHHONW TEMIIEpaType, 3aCyX€ WM 3aCOJIEHHOCTH) MMEIOT MPEUMYILIECTBA 3a CUET
Mexanuzma konueHntpamuu CO;. Borpoc 00 sBomonuu C4 poTOCHHTE3a 10 CUX TIOP OCTAETCs
JUCKYCCUOHHBIM. OJIHMM M3 OCHOBHBIX IIyTE€H PELIEHUS 3TOr0 BONIpOCA SIBISETCS U3yuyEHUE
cTaHoBNeHUs pa3HbIX Gopm C4 B mpeaenax oAHON JTMHUU OITU3KOPOICTBEHHBIX BUIOB.

B uensx BbIABICHUS 3BOMIONUU OMOXMMHUYECKMX W aHATOMUYECKUX MOATUIIOB (4
dorocunTe3a 6buT0 U3yueHo 20 BUAOB U3 TpuObI Zoysieae, ceM. Poaceae. buoxumuueckuii
MOATUIT OBLI OIpPENeICH C MOMOIBI0 BecTepH ONOTTHHTa Ha OCHOBHBIC JEKaOOPKCHIIA3HI.
OcoOennoctu Kpanu anHatoMuu OBITM  HM3y4YeHBl C  HCIIOJIB30BAHMEM CBETOBOM H
TPAaHCMHUCCUOHHOW  3JIEKTPOHHOH MHUKPOCKOIIUH. dunoreHeTHYECKOE JepeBO  OBLIO
MOCTPOCHO Ha OCHOBAaHMM 4X Y4YacTKOB XJIOPOIUIACTHOTO TE€HOMAa METOJIOM maximum
likelihood.

Cpenu BUJIOB Sporobolus 00HapyX)eHO 10 BUJIOB, €IUHCTBEHHBIM
JeKapOOKCHIMPYIOMUM (hepMeHTOM KOTOphiX siBisietcss NAD-ME. Buast poxa Zoysia u 7
BuoB Sporobolus mpunamnexxar k PEP-CK Guoxumuueckomy mnoarumy. Urochondra
setulosa nmeer NAD-ME kak oCHOBHYIO JeKapOOKCHIIa3y, C JOMOJHUTEILHON dKCIpeccueit
cinenoBelx koamuects PEP-CK. JlabunpHocts  KpaHil aHaTOMHUHM COOTBETCTBYET
onoxummuueckomy mnonaruny. NAD-ME Buasl orianuarorcs OonbIIUM  pa3zHooOpasuem
KOJIMUECTBEHHBIX CTPYKTYPHBIX TpHu3HaKoB, B To BpeMs kak ansi PEP-CK BugoB (3a
UCKITIOUEHHEM OBIBIIMX Spartina) xapakTepHO CTPYKTYpPHOE OAHOOOpasue.

AHan3 (QUIOTeHETHYECKOro paclpeieieHnus H3Y4EeHHBIX BHJIOB IIOKa3all, 4TO B
npenenax TpuObl Zoysieae HEOJHOPOIHOCTh 10 OMOXUMUYECKOMY MOATHUITY CBUJETEIIbCTBYET
0 HEOTHOKPATHBIX CIlydasx IOTepU aHIlecTpaibHol s moxacemeiictBa Chloridoideae
dyukiuu PEP-CK, a Takxke goka3zaHa peBepcusi OMOXMMHUYECKOTO MOJTHIIA B CeKIiu Spartina
pona Sporobolus. ITo reme rpanta PH® 22-24-01124.

Krouessle cioBa: C4 ¢horocunres, spostonus, Poaceae

BIOCHEMICAL AND STRUCTURAL DIVERSIFICATION OF C4
PHOTOSYNTHESIS IN TRIBE ZOYSIEAE (POACEAE)

Koteyeva N.K.!, Borisenko T.A."?, Zhurbenko P.M.}, Morozov G.A 2,
Voznesenskaya E.V.!

! Komarov Botanical Institute, St. Petersburg, Russia

2 St. Petersburg State University, St. Petersburg, Russia

® Mechnikov North-Western State Medical University, St. Petersburg, Russia
E-mail: nkoteyeva@binran.ru

Key words: C4 photosynthesis, evolution, Poaceae
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HNOIVIOIEHUE U METABOJIMYECKASI KOHBEPCHA 9K30TEHHBIX
OOCPOJMIINAOB B KOPHAX PACTEHUU: AKTUBHOCTD, CTPYKTYPHBIE
HPEAIIOYTEHUA 1 PU3UOJIOI'NYECKAA POJIb

Kotmosa E.P.Y", Cennk C.B.}, ITo:xBanos I'.A." 2, Manxuesa B.C.}, XakyJioBa A.A. 3
Cepe6psxos E.B.2

! Boranmuecknit mucturyT nM. B.JI. Komaposa PAH, Cankr-Tletep6ypr, Poccust

2 PoccHiiCKHii TOCYIapCTBEHHBIN TTe1arOrHYecKHuii yauBepcuteT uM. A.W. T'epuena,

Cankt-IlerepOypr, Poccus

fCaHKT-HeTep6VDFCKHI71 rocynapcTBeHHbIi yauBepcuret, Cankt-IletepOypr, Poccus;
E-mail: kotlova@yandex.ru

B knerkax pacTeHUil JUNUABI CUHTE3UPYIOTCS U3 aneTwi-KoA, MCTOUHHKOM KOTOpPOToO,
MOTYT CITY>KUTh pa3iHyuHble MPOIYKTHI IIHKONIU3a, ukia Kpedca, TeMHOBOM (ha3bl poTocuHTE3A.
HauanpHble sTanbl cUHTE3a JUMHUIOB PACTEHUH, MPUBOALINE K 00pa30BaHUIO KUPHBIX KHCIIOT,
OCYILECTBISIOTCS B CTPOME IUIACTU], JAJbHEWUIINE Tanbl aCCOLMUPOBAHBI MPEUMYIIECTBEHHO C
Hapy)XHOM wmemOpaHoi Tutactun (mmkonunuael) u  MemOpanamu OIIP  (pochomumumsi,
chuHTONMMNUIBI, TpUriuuepuasl). HemaBHO OBLJIO TMOKa3aHO, YTO HapaBHE C SHAOTCHHBIM
OMOCHHTE30M, PACTEHHUSI CIOCOOHBI MOTJIOMATh (HOCHOTUNHIBI U3 BHEIIHEH Cpebl. ITH peaKIuu
OCYIIECTBISIIOTCA ¢ y4dactueMm dummmas, a wuMeHHo P4 ATd-a3, u3BECTHBIX Kak
Aminophospholipid ATPase (ALA). ®epmentsi cemeiictBa ALA 0TBedaroT 3a acCUMETPUIHOE
pacmpezesieHre JUMUI0B B 9K30- M SHJOMEMOpaHax, uxX rnepepacipeieieHne MexX/1y KIeTOUHbIMH
KOMITAQPTMEHTaMH, a TaKKe MNOCTYIUICHHWE W3 BHeImHeW cpenpl. B uwactHocTH, Ha Arabidopsis
thaliana, mms ALAL u ALA 3 mnoka3aHoO y4yacTHe B HMHTEPHAJIM3AlMH W3 BHEIIHEH Cpeibl
docharummicepunos, it ALA 10 — docharunmnxonuuos (PX) u pochaTnanadTaHOTAMHUHOB
(P2).

CornacHo pe3ynbTaTaM MpPOBEACHHBIX HAMU MCCIIEAOBAaHHMHA (METOAaMU KOH(OKAIHHOMN
MHUKPOCKOIIUM  C  HCHojib3oBaHUeM  (ayopecueHTHO-MeueHbIX NBD-®DX), sk30reHHBIC
dochomunuapl yTUIM3UPYIOTCS MHOTUMH BHIAMH PAcTEHHH W3 PasHBIX CHUCTEMAaTHYECKHX H
skojorudyeckux rpymn.  OpHako pacmpeaeneHue  yTuiaumzupoBaHHeIX NBD-OX  moxer
3HAYUTEIBHO BapbUpPOBATh, 3aTPAaruBas TOJIBKO MepH(epHUecKuil cIoi KIETOK KOpPHS WM, Kak,
Hanpumep, y A. thaliana, neckonbko cioeB. Ha mpumepe A. thaliana mpomemMoHCTpupoBaHO
3HaYeHHE CTPYKTYpHI SK30TeHHbIX DX Ha MPOIECC WX HWHTEPHATU3AIUH, KOTOPBIA OKa3bIBAJ
CYIIECTBEHHOE BIIMSHUE, KaK Ha MOP(OJIOTHIO MPOPOCTKOB, TaK M HAa META0OIU3M JIMITHJIOB.
Meromamu LC-ESI-QQQ-MS/MS nunuaoMuky IOKa3aHO, YTO B 3aBHCHMOCTH OT JJIMHBI U
CTENICHH  HEHACBHIIEHHOCTH JKUPHBIX  KHUCJIOT 9K30TeHHbIE  (QOChHONUMUABI  MOTYT
AKKyMyJIMpOBaThCA B KIETKAaX KOpPHSA, TPAHCIOPTUPOBATHCA B HAA3EMHYIO 4YacTh WU
MOJIBEPTaThCsl PA3TUYHBIM MOJU(UKAIMAM C ydacTHEeM JIHIa3, Jecarypa3 M amuirpancdepas.
PesynbTaTom 3THX IpeBpallleHHUi SIBISIOTCS U3MEHEHHsI COCTaBa MOJIEKYJISIpHbIX BusoB OX, O3,
a TaKXKe TTUKOJIUIUAOB, CHHTE3 KOTOPBIX CABHTAETCSl B CTOPOHY MaKCUMAIBHOTO MCTIOIb30BAaHUS
cyOcTparoB, oOpasoBanHeix u3 ®X. Dkojorumdeckas CTOpOHAa SBICHHS WHTEPHATU3AIUU
dbochoaumuIOB paCTEHUSIMHU TTOKAa MAJIOTIOHSATHA. DKCIIEPUMEHTHI C IMMUTHPOBaHHEM (HaKTOPOB,
HEOOXOIUMBIX JJIsl CHUHTE3a SHAOTEHHBIX (HOCHOTUMHUIOB, BO3MOXKHO, NTAAYyT OTBET Ha ATOT
BOIIPOC.

Pa6ora BeimonHeHa B pamkax npoekra PH® Ne 22-24-01152.

KiaioueBblie cioBa: sk30reHHble (HOCHOMMIUIBI, JTUMUIAOMUKA, pactenus, Arabidopsis
thaliana

UPTAKE AND METABOLIC CONVERSION OF EXOGENOUS PHOSPHOLIPIDS
IN PLANT ROOTS: ACTIVITY, STRUCTURAL PREFERENCES,
AND PHYSIOLOGICAL ROLE

Kotlova E.R.%, Senik S.V. !, Pozhvanov G.A.*?, Manzhieva B.S. !, Khakulova A.A. 3,
Serebryakov E.B.3

! Komarov Botanical Institute RAS, Saint-Petersburg, Russia
2 Herzen University, Saint-Petersburg, Russia
3 Saint-Petersburg State University, Saint-Petersburg, Russia

Key words: exogenous phospholipids, lipidomics, pactenus, Arabidopsis thaliana
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BJIUAHHUE CIIEKTPAJIBHOI'O COCTABA CBETA HA ®OTOCHHTE3, POCT
N IMPOAYKTUBHOCTDb PACTEHHUMU. POJIb ®POTOPELEIITOPOB

Kpecaasckuii B.I[.l'z*, XyasikoBa A.J0., Mamkoscknii ILIL? Koco0proxos AAL

WHuCcTHTYT QyHAaMEHTANBHBIX TTpoOiieM 6uonorun Poccuiickoit akagemun Hayk, T. [IymuHo, Poccus
WuctutyT Qusnonorun pacrennit uMm. K.A. TumupszeBa Poccuniickoil akameMun Hayk,

r. Mocksa, Poccus

*E-mail: vkreslav@rambler.ru

W3BecTHO, 4YTO CHEKTpaJbHBIM COCTaB CBeTa BIMAET Ha (POTOCHHTE3, POCT H
MPOAYKTUBHOCTh PACTEHUH M YTO CBET JCHCTBYET uepe3 cUcTeMy (POTOpPELENnTOpPOB, TAKUX
KaK (UTOXPOMBI U KpUNITOXPOMBI. [Ipu 3TOM OonTHUMallbHBIM JJIsl BbIpAllMBaHUS PAcTEHUH B
pa3nuuHblie (ha3bl OHTOTEHE3a SBISICTCS HATMYUE BCEX CIIEKTPATbHBIX JUAMA30HOB CIICKTPa B
BUJUMOI 00JIaCTH B OIpENeNeHHbIX cooTHOIIeHusAX. Heobxonumo Hanuuue kpacHoro (KC),
3eneHoro (3C) u cunero cera (CC). CornacHo HaIIUM W JIUTEPATYPHBIM JTaHHBIM IS
ONTUMAJIFHOTO POCTa U (POTOCHHTE3a BAXXHO HE TOJIHKO OIPE/ICJICHHOE COOTHOIICHUE Pa3HBIX
CIIEKTPAJbHBIX JMANa30HOB B KPACHOW 3€JIEHOM M CHHEH o00JacTsX CIeKTpa, HO H
cootHomeHuss CC/3C u KC/[KC, xoTopsie OmpenensitoT aKTUBHOCTh COOTBETCTBYIOIIUX
doropenenropoB. Mamenenne CC/3C, mpuBOIUT K. U3MEHEHUEM YPOBHS (DH3UOIOTHICCKU
akTUBHON (opmbl KpunToxpoma, a usmeHnenue coortHomeHuss KC/JJKC — x u3meHeHHIO
coJiepkaHusl akTHBHOU Gopmbl puroxpoma B. Ha mpumepe pactenuii apadumorncuca, TomMarta
u Kaptodens Hamu 1okazaHo, yto usMmenenus cootHomenuss CC/3C u KC/AKC, cBsa3anHbie
C COIEpKaHMEeM aKTHUBHBIX (HOpM (POTOPELENTOPOB MPUBOIAT K U3MEHEHUIO COJICP>KAaHUS B
JUCTHSIX THUTMEHTOB W HU3KOMOJEKYISPHBIX AHTHOKCHIAHTOB, a Tak)Ke aKTHUBHOCTHU
(GepMEeHTOB aHTHOKCHUJAHTHOM 3alllUThl M TEM CaMbiM aJallTUBHOTO TMOTEHIIMAJIA
dboTocuHTeTHUECKOTO ammapaTta pactenuil. Ha mpumepe aByx pacrenuit - apabumorcuca u
TOMAaTa, C UCIOJIb30BAHUEM JIBYX THITUYHBIX CTPECCOPOB — CBETA BBHICOKOW MHTEHCHUBHOCTH U
MOBBIICHHON TeMIlepaTyphl IOKa3aHO, YTO KPUNTOXPOM | y pacTenuii paboTaeT Kak CeHCOp
orHomienuss CC k 3C, a ¢uroxpom B — xak cencop ornomenuss KC/JIKC B mpouecce
afantanud (OTOCHHTETUYECKOTO ammapaTa K CBETOBBIM YCJIOBHSIM, a aKTUBHBIE (DOpPMBI
(doTOperenTopoB BOBICYCHBI B 3aAIIUTHBIE MEXAHU3MbI (POTOCHHTETUYECKOTO ammapara mpu
NENCTBUH HAa PACTEHUS CTPECCOBBIX (hPaKTOPOB.

Pabora BrmosHeHa npu GpuHAHCOBOH noanepxke npoekra PH® Ne 22-74-10086

KaroueBbie cjioBa: KadecTBO CBeTa, (UTOXPOMBI, KPUIITOXPOMBL, POCT, (HOTOCHHTE3,
CTPECCOYCTONYMBOCTh

INFLUENCE OF THE LIGHT SPECTRAL COMPOSITION OF LIGHT
ON PHOTOSYNTHESIS, GROWTH AND PRODUCTIVITY.
THE ROLE OF PHOTORECEPTORS

Kreslavski V.D."*", Khudyakova A. Yu.!, Kosobryukhov A.A.}, Pashkovskiy P.P.?

Institute of Basic Problems of Biology, Russian Academy of Sciences, Pushchino, Russia
K.A. Timiryazev Institute of Plant Physiology, Russian Academy of Sciences, Moscow, Russia
“E-mail: vkreslav@rambler.ru

Keywords: light quality, phytochromes, cryptochromes, growth, photosynthesis, stress
resistance
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MOP®OI'EHE3 IN VITRO B KAJIULTYCHBIX KYJIbTYPAX JIABAH/IbI
V3KOJMUCTHOM LAVANDULA ANGUSTIFOLIA MILL.:
I'MCTOJIOI'MYECKHUE ACIHHEKTBI

Kpyraosa H.H.'%, 3uHaTy/JuIMHA A.E, Eroposa H.A.!

! Hay4HO-HCCIe10BaTEIbCKHI HHCTUTYT CEbCKOro Xo3siictBa Kpbiva, Cumbepomnos, Poccus
2V pumcknii muctutyT 6uonorun YOHUL] PAH, Yoa, Poccus;
E-mail: kruglova@anrb.ru

BriepBbie omnucaHbl THCTOJIOTMYECKHUE COOBITHS, MPOUCXOISAIIME B MOP(OreHHbIX U
HEMOP(OTreHHBIX KaJulycaX IIEHHOTO 3()HUPOMACINYHOTO U JIEKAPCTBEHHOTO PACTECHUS
JaBaH/bl Y3KOJHMCTHOW Ha HAYaJbHBIX JTamnax KyJbTHBHpOBaHWs IN Vitro. B kauectBe
OKCIUIAHTOB HCIOJB30BAJIM CETMEHTHI JIMCTHEB PACTEHUH, BBIPALICHHBIX B YCIOBHSIX
3aKpBITOr0 TpyHTa. [IpUMEHSUIM METOMABI KYJbTYpbl IN VItro, paspaboTaHHbBIC IS 3TOrO
obowekra (Eroposa, 2021). IlepBuunbie HeMopdoreHHbie KauTychl moaydanu Ha cpeae MC160
(cpena Mypacure u Ckyra ¢ no6asnenuem HYK, 1.0 mr/n, u BAIIL, 0.5 mr/m), mopdorenusie
Kaurycel — Ha cpenae MC554 (cpema Mypacure u Ckyra ¢ go6asineamem T3, 1.0 mr/m).
UYepez 4-6 Henmenb KyIbTUBUPOBAHUS MEPBUYHBIE KAJTyChl OOOUX KOHTPACTHBIX THUIIOB
OTHEISIIM OT IKCIUIAHTOB, NepeHocusin Ha cpexy MC160, kynstuBupoBanu 3540 cyt no
cTarroHapHo# ¢a3sbl pocta (1 maccaxx) U IPOBOAMINA UX THCTOJIOTMUECKUN aHAIIU3 METOJIOM
CBETOBOW MHKPOCKOIIMU. Y CTAaHOBJIEHO, YTO HEMOP(OTreHHBbIE KaJUTyChl MPEICTABICHBI
[JIaBHBIM 00pa3oM TMapeHXUMHOW TKAaHbIO, TUCTOJOTUYECKH OOYCIOBIMBAIOIICH UX
«HEeMOP(OTeHHOCTh». B MOp(OreHHbIX Kajulycax BBISBICHBI TaKHe IMyTH MOp¢oreHesa, Kak
opranorese3 de NOVO mo THIy reMMoreHesa (KaylioreHes3a) pa3iHdyHbIX CTaadil, BILUIOTh 10
dbopMHUpOBaHUS JIUCTHEB, M HEMPAMOW COMATHYCCKHI 3MOpHoreHe3 in Vitro HadalbHBIX
CTaaui, BIUIOTH J0 (OPMHUPOBAHHS CEPACUYKOBUAHOIO 3apoabima. Kpome TOro, B
MOpP(OTEHHBIX ~KaJTycaX OTMEYEHBl MHOXXECTBEHHBIC JMHAMHYHO pa3BUBAIOLIHECS
MOp(OreHeTHIECKHE 0Yaru Kak THCTOJIOTHYECKasi OCHOBA OYAYIINX JIMCTHEB U COMAaTHYECKUX
3apoapimieit. OOCyIaeTcsi BOMPOC peaar3alii B MOJCIbHON KAUTYCHOM KyIbType in Vitro
CBOMCTB IUTFOPUIIOTEHTHOCTH (CIIOCOOHOCTH K (JOPMUPOBAHUIO OPTaHOB) U TOTUIIOTEHTHOCTH
(crmocobHOCTH K (DOPMHUPOBAHMIO OPraHU3MOB) KOMIETEHTHBIX KIETOK (BO3MOXHO,
CTBOJIOBBIX) Ha OCHOBE MIX TIO3MIIMOHHOTO PACIIOJIOKEHUS B CHCTeMe MOp(oTreHHOro Kajuryca.
['cronornyeckre JaHHbIE MOTYT OBITh HCIIOIB30BaHbI IPHU BEIOOPE HAIIPaBICHUS pa3pabOTOK
MOJyYeHUsI pPEreHepaHTOB dSTOrO I[EHHOTO pAacTeHHs B  Pa3IMYHBIX  KIIETOYHBIX
OMOTEXHOIOTHSIX.

Pabora moxnepxana Poccuiickum HaydHbIM GoHIOM, rpanT Ne 23-24-00023.

KiaioueBbie cjoBa: mopdoreHes in Vitro, Kamwiyc, IUIFOPUIIOTEHTHOCTb, TOTHIIOTEHTHOCTb,
Lavandula angustifolia

IN VITRO MORPHOGENESIS IN CALLUS CULTURES OF LAVENDER
LAVANDULA ANGUSTIFOLIA MILL.: HISTOLOGICAL ASPECTS

N.N. Kruglova'?", A.E. Zinatullina*?, N.A. Yegorova®

' Research Institite of Agriculture of Crimea, Simferopol, Russia
2 Ufa Institute of Biology of UFRC of RAS, Ufa, Russia

Key words: morphogenesis in vitro, callus, pluripotency, totipotency, Lavandula angustifolia
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ONTUMMU3AIINS COCTABA IUTATEJBHOM CPEJIbI U TIAPAMETPOB
KYJbTUBUPOBAHUSA SJHTOMOIIATOI'EHHOT'O BUOMHCEKTHIIUJIA
HA OCHOBE HITAMMA BACILLUS THURINGIENSIS 0371
C IIPUMEHEHHMEM A3bIKA IPOTPAMMUPOBAHUA R
N CPEJbBI UMUTAIIMOHHOTI'O MOJEJIMPOBAHUS ANYLOGIC

Kpoixko A.B.

OI'bYH «HayuHo-nuccnenoBaTeabCKuil HHCTUTYT CENIBCKOTO X03siicTBa Kpbimay,
r. Cumdepomnonb, Poccuiickas Deneparus;

E-mail: nk_lib@mail.ru

OnuuM u3 0a30BBIX BONPOCOB INPH pa3padOTKe MHUKPOOHBIX MpENapaTroB Ha OCHOBE
B. thuringiensis siBnsiercst moa0op ONTHUMAIBHBIX KOMIIOHEHTOB ITUTATEIBHOM CPE/Ib, a TAKKE
COOTHOUIEHUE a30THBIX M YIJIEPOAHBIX KOMIIOHEHTOB. M3BeCcTHA mTaMMOBas CleU()UIHOCTD
B. thuringiensis oTHocuTenbHO MOTPEOIICHHS YIIIEBOOB, HCTOYHUKOB a30Ta, KOHICHTPAIHH
MHHEPAIBHBIX COJICH U (PU3MOIOTUYECKUX OCOOCHHOCTEH pocTa M pa3BuUTHsA. ONTHMAaIbHBINA
pe3yJIbTaT IO MOUCKY COOTHOIICHUSI KOMIIOHEHTOB MUTATENILHBIX CPE VIS KyJIbTHUBUPOBAHUS
mramMa B. thuringiensis 0371 monyueH Ha cpeiax, COAEPKAIIUX KYKYPY3HYIO MYKY H
JPOMOKEBOM aBTONM3AT, HA KOTOPBIX THUTP crop coctaBwi 2,67 — 2,70 mupn/mi. Hammcan
NPOTrpaMMHBIA KOJ Ha s3bIKe R 7S BBIYMCIICHHS MaTeMaTHYeCKOTO METO/a IJIaHWPOBAHUS
IKCIIEPUMEHTA 110 OTHICKAHUIO ONTUMAJIbHBIX YCIOBHUH KYJIbTUBHPOBAHMSI MUKPOOPTraHU3MOB.

Tak kak mpouecc KyJIbTUBHPOBAHUS SHTOMOIIATOI€HHBIX OAaKTEpUil IMPOMCXOTUT Ha
NPOTSHKCHUHM  JUTUTEIBHOTO BPEMEHH, TO METOJ HWMHTAIMOHHOTO MOJCIMPOBAHUS C
npuMeHeHneM cpenbl Anylogic mo3BosisieT Hanbosiee aJeKBaTHO OTPasHUTh ee MoBeneHue. B
OCHOBY Mojieni ObutH ToNoKeHbI naHHbie THTpa KOE >KuAKON KyNbTypbl, MOJYYCHHBIC B
nporecce KyJbTHBUPOBAHUS, TMHAMUKY U3MeHeHus! pH nurtarensHOl cpenbl, TeMnepaTypsl U
naBjicHUsS B (DepMEHTAMOHHOM KoJIOe OmopeakTopa (¢ 15 mo 89 yacoB KyabTUBHPOBAHUSA),
YYTEHO KOJIMYECTBO MCTOYHHMKOB a30Ta M yIJIepoja B MHUTATEIbHOH cpene. MoaenupoBaHue
YCJIOBHM (EepMEHTAIlMM C TMPUMEHEHHEM HMUTAIMOHHOW cpeasl Anylogic TO3BOJIMIO
CIIPOTHO3UPOBATh, YTO MAaKCHMAaIbHBIH BBIXOJ BCEX LENIEBBIX TPOJAYKTOB IITaMMa
B. thuringiensis 0371 MoxeT ObITh JOCTUTHYT TPH TOAICPKAHUH JaBlICHUs ra3a He Huxke 0,7
o0beMa BO31yxa Ha OOBEM CpeAbl B MHHYTY, IOBBILICHHH TEMIIEPaTypbl B KOHIIE
KynbTuBHpoBaHus 10 32°C u pH B cranmonapHoii ¢ase ne menee 8,0.

KiaroueBble c¢jioBa: SHTOMOIIATOICHHEIC 6aKTepHI/I, 6I/IOI/IH(1)OpMaTI/I‘IeCKOG COIIPOBOXJACHUC,
S3BIK TIpOTrpaMMHpOBaHusl R, MogenpoBanue, Ouorpenapar.

OPTIMIZATION OF NUTRIENT MEDIUM COMPOSITION AND CULTIVATION
PARAMETERS OF ENTOMOPATHOGENIC BIOINSECTICIDES BASED
ON Bacillus THURINGIENSIS STRAIN 0371 USING THE R PROGRAMMING
LANGUAGE AND ANYLOGIC SIMULATION ENVIRONMENT

Kpoixko A.B.

OI'bYH «HayuHo-HuccnenoBaTenbCKUil HHCTUTYT CENbCKOro xo3saicTBa Kpbimay, r. Cumdepormnois,
Poccuiickas denepanus;

E-mail: nk_lib@mail.ru

Key words: entomopathogenic bacteria, bioinformatic support, R programming language,
modeling, biopreparation.
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AHAJIU3 ITATTEPHA METUWJINPOBAHUSA KJIIOYEBBIX 'EHOB,
KOHTPOJIMPYIOIIUX ITEPEXO/I PISUM SATIVUM L. OT CEMEHHU K
IMPOPOCTKY

KpbL1ioBa E.A.l*, Buauc H.C.Z, Crpbirnna K.B.l, XJecTKknHA E.K.l,
CMoJInKkoBa F.H.Z, MenBenesn C.Cc.?

! BcepoccHifcK it HHCTHTYT FeHETHIECKHX pecypcoB pactennid uM. H.1. BaBusosa,
Cankrt-IletepOypr, Poccus

2 Cankr-IletepOyprekuii rocynapcTBeHHbIH yHUBepcuTeT, Cankt-IletepOypr, Poccus
“E-mail: e.krylova@vir.nw.ru

[Touck myTei MOBBIIEHUS YCTOMYUBOCTH CEIIbCKOXO3SIMICTBEHHBIX PACTCHUH K 3aCyX€ B
NOCJIETHUE TOJIBI TPHOOpETAET BCe OOJBIIYIO OCTPOTY B CBS3U C TTI00ATILHBIMU M3MEHEHUSIMU
KiuMaTa. B CBSI3M C O9TUM aKkTyaJdbHBIM SIBJISIETCS HM3yUYE€HUE MEXaHU3MOB MOTEPHU
YCTOMYMBOCTH K OOE3BOKMBAHMIO B MOMEHT I€pexoja OT IpPOpACTAIOUINX CeMSH K
MPOPOCTKAaM. YCTOMYMBOCTH K 00€3BOKUBAHUIO (POPMUPYETCSI HA TMO3JHUX CTaIUAX
CO3pEBaHMS «OPTOJOKCAIBHBIX)» CEMSH U TO3BOJIIET UM COXPaHSTh JKU3HECTIOCOOHOCTH HE
TOJIBKO B ITOKO€, HO ¥ MPU MPOPACTAHUH, BIUIOTH 10 MHUIIMAIIUK POCTA 3apOJIBIIIEBOrO KOPHSIL.
OOBEKTOM HAIIEr0 KCCIIEHOBAHUS SBISUIMNCH 3apObIINIEBhIe OCH cemsH Pisum sativum L.
Hamu 6b11 poBei€H TPaHCKPUITOMHBIN aHATIN3 3apOJIBIIIEBBIX OCEH J0 U MOCIIe HHULIUAIIUN
pocra xopHs (doi: 10.3390/plants11131686). BeisiBinensl kapAnHaIbHBIE H3MEHEHHS ITATTEPHA
9KCIIPECCHHM TE€HOB, KOHTPOJIUPYIOUIUX CTPECCOYCTOMYMBOCTh pacTeHuid. Haumbonee
MIEPCIICKTUBHBIMU B KaUECTBE MOTCHIIMAIBHBIX PETYIIATOPOB JIJISl MEPEKIIOUYCHHSI TTPOTPAMMBI
ycroiunBocTu Mbl cuutaeM ABK-3aBucumseie dakropst Tpanckpunuuu ABI3, ABI4, ABIS.
[Tpr momomm merona OUCYIB(PUTHOTO CEKBEHHPOBAHWS MBI MPOAHATIM3IUPOBAIN MPOGUIH
MeTmirpoBanusi mpomotopoB reHoB PSABI3, PSABI4 u PSABIS. Oxka3zanock, 4TOo ypoBeHB
METHJIMPOBAHUA HUX MPOMOTOPOB YPE3BBIUAHHO BBICOK Kak J0, TaK W TIOCIE NOTepU
ycrolunBocTH K oOe3BokuBaHuto. Tompko B mpomorope PSABI3  okomo Tperu
NPOAHATM3UPOBAHHOTO YYacTKa WMENIH CHIDKEHHBIH YpOBEHb METHIIMPOBaHUS. Tarke
BbIIETsUICS poMoTop PSABIS, B mocienoBaTenbHOCTH KOTOPOTO BBISIBICHO OOJBIIIOE YUCIO
NOTEHLIMAIbHBIX CalTOB CBs3bIBaHUs OenkoB cetu LAFL. Mpl mpenmnonaraem, 4tro npu
nepexojie OT CTaAHH CEeMEHU K CTaJiH MPOPOCTKA B 3apOJBIIIEBBIX OCSIX ropoxa CHaudaia
MPOUCXOIAT MUTCHETUYCCKUE H3MEHEHHS Ha ypoBHEe MeTriupoBanus JJHK, mpuBomsmme k
TOMY, 4TO (pakTOphl TpaHCKpUNIMK He MoryT cBsizatbesa ¢ JJHK mpomotopoB, a 3atem
CTPEMHTEIBHO HACTyNMaeT TpeKpameHne dSKCIPECCHH JaHHBIX TeHoB. lccnenoBanme
BBINIOJTHEHO 3a cueT rpanta PH® Ne 20-16-00086-I1 (https://rscf.ru/project/20-16-00086).

KaoueBbie  cioBa:  ABK-3aBucumblie  (akTophl  TPAaHCKPHUIIMU,  OUCYIb(UTHOE
cekBeHupoBanue, metwiupoBanue JIHK, mpopacranue cemsin, cetb reHoB LAFL, ycTOHYMBOCTh K
00€3BOXKUBAHUIO.

METHYLATION PATTERN OF KEY GENES CONTROLING THE TRANSITION
OF PISUM SATIVUM L. FROM SEEDS TO SEEDLINGS

Krylova E.A2 Vilis P.S., Strygina K.V.?, Khlestkina E.K.?, Smolikova G.N.},
Medvedev S.S.!

! Saint Petersburg State University, Saint Petersburg, Russia
2 Federal Research Center N.I. Vavilov All-Russian Institute of Plant Genetic Resources of Russian
Academy of Sciences, St. Petersburg, Russia

Key words: ABA-dependent transcription factors, bisulfite sequencing, desiccation tolerance,
DNA methylation, LAFL network genes, seed germination
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IKCIIPECCHA 'EHOB AKBAIIOPUHOB B CUMBUOCHUCTEME
PACTEHUE - T'PUB APBYCKYJISPHO MUKOPU3BI

Kpioxo A.A.", Kynpsmosa T.P.}%, I'opOynoBa A.0. KoBainbuyk ANZ
FOpkos A.IL*

! desepanbHOE rOCYIapCTBEHHOE GIOPKETHOE HaydHOe yupexaeHne "Beepoccniickuit
HAYYHO-UCCIIEA0BATEIBCKUI HHCTUTYT CEIbCKOXO03SMCTBEHHON MUKPOOHOJIOTuu"”,

r. Cankr-IlerepOypr, Poccus

2 Cankt-lletepOyprckuit nonurexHuuecknii yausepcureT [letpa Benukoro,

r. Cankr-IlerepOypr, Poccus

“E-mail: rainniar@rambler.ru

BonbIIMHCTBO Ha3eMHBIX pacTeHH 00pa3yloT cUMOMO3 ¢ Tpudbamu apOyCKyJISIpHOM
mukopu3bl (AM). AM crnocoOCTByeT CYIIECTBEHHOMY YCHJICHHIO POCTa PacTeHUH M HX
aJlanTaluu K ctpecc-pakropaM cpeibl OMOTUYECKON M aOMOTHYECKON MPUPOIbI, B TOM YHCIIE
K YCIIOBHUSIM 3acyXxu. B HacTosiiiee BpeMsi HET MOJIHOIO MOHMMAHUS MEXaHU3MOB PEryJsIliUU
9KCIIPECCUH T€HOB aKBAIIOPUHOB PACTEHHSI CO CTOPOHBI TprO0B AM U B 1IE7IOM MOJIEKYJISIPHO-
TCeHETUYECKUX MEXaHU3MOB 3()()EeKTUBHOTO TPAHCIOPTA BOBI B PACTCHUSX MPU 00pa30BaHUH
AM-cumbuoza. OpHako, M3BECTHO, YTO HMHOKYJAIUS rpubamu AM B psnge cinydyaeB, B
YCIIOBUSIX 3aCyXH, IPUBOJUT K CHHIKEHHUIO IKCIPECCUU T€HOB HEKOTOPHIX aKBallOPMHOB, YTO
MPUBOJIUT K YMEHBIICHHUIO TIOTEPU BOABI PACTEHUEM.

Hamu paspaborana yHWKanbHas BBICOKOYYBCTBHTEIbHAs K MHUKOPH3ALWU CHCTEMa
“pacrenue-xo3auH — AM-rpu0”, BKIIOYAOIIAs BHICOKOOT3BIBUMBYIO HAa HMHOKYJISAIUI0 AM-
rpubaMu SKOJIOTHYECKH OOJIMTaTHO MUKOTpodHYyro smHUI0 MIS-1 sronepHbl XMeneBuaHOM
(Medicago lupulina) wu  BeICOKOD()(heKTHBHBIE mramMmmel - AM-rpu6oB.  JlanHas
cuMOnocHcTeMa, paHee B HAIIMX SKCIEPUMEHTAX, XOpOIIO cedsi IMoKas3aja IpH OIEHKE
9KCIIPECCHM TEeHOB TpaHcmopTa (ochopa M reHOB TpaHCIOPTEPOB yriieBojoB. Hamu Obin
MIOCTaBJIEH IKCIEPUMEHT, B KoTopoMm MeroaoM III[P B peanbHOM BpemeHH Obuia OILlEHEHA
sKkcrpeccus 11 reHoB akBallOpMHOB B JTMHAMUKE IpU pa3BUTUU AM cuM6103a. BoabmmHCTBO
IFE€HOB AaKBallOPMHOB TIOKAa3aJM pPa3HOHANPABIEHHYIO (B JAMHAMUKE) SKCIPECCHIO MPHU
UHOKYIALMU AM rpubamu.

Pabora monnep:xana rpantoMm PH® Ne 22-16-00064 u rocymapcTBeHHBIM 3aaHueM Ne
FGEW-2021-0004.

KawueBbie cjoBa: cuMOMOreHeTHKa, apOyCKyJspHAss MHKOPH3a, TEHbl aKBallOPHHOB,
Medicago lupulina, cum6rornueckast 3pHeKTHBHOCTD

EXPRESSION OF AQUAPORIN GENES IN THE PLANT-ARBUSCULAR
MYCORHIZA SYMBIOSYSTEM.

Kryukov A.A."", Kudriashova T.R."?, Gorbunova A.0.!, Kovalchuk A.L2,
Yurkov A.P.!

! FSBSI "All-Russian Research Institute of Agricultural Microbiology", St. Petershurg, Russia
2 St. Petershurg Polytechnic University of Peter the Great, St. Petershurg, Russia

Key words: symbiogenetics, arbuscular mycorrhiza, aquaporin genes, Medicago lupulina,
symbiotic efficiency
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BJIMSTHUE PU3OC®EPHBIX BAKTEPUI HA ®UTOPEMEJIUAITAOHHBIN
INOTEHLHUAJI SINAPIS ALBA L.
Kprouxosa E. B.

WuCcTHTYT OMOXUMUN U (PU3HONOTHH PACTEHUH 1 MUKPOOpraHn3MoB CapaTOBCKHUI HAYYIHBIN IIEHTP
PAH, Caparos, Poccus
E-mail: kryu-lena@yandex.ru

duropeMeUaIHs-HEI0POTas u AKOJIOTHYECKU-Oe30MmacHast TEXHOJIOTHS
00e33apakiBaHUs U BOCCTAHOBJICHHS JETPaIMpPOBAHHBIX M 3arpsA3HEHHBIX 1MOYB. HekoTophie
pacTUTENIbHBIE BUIBI MPEUMYIIECTBEHHO HCIONB3YIOT ISl YIAJICHHUS M3 MOYBBI TOKCHYHBIX
MmeTamuioB. Hampumep, ropuuily — pacteHue GUTOIKCTPAKTOP, HAKAIUIMBAIOIIEE B HaI3€MHOM
YaCTH 3HAYMTEJIbHBIE KOJHUYECTBA IMOJUIFOTAHTOB, CITIOCOOHOE PacTH B HEOIArONMPUATHBIX
yCIOBHSAX, cuaepar W MeaoHoc. Ha 3pdekTHBHOCTh (GHUTOpEMEAHalui TaKXKe BIIHSIOT
puzochepHbie OaKTEpUH, CTUMYIUPYIOIIHE POCT PACTEHHH M CHHXKAIOIIME TOKCHYHOCTH
3arpsA3HECHUI.

Jloximan Oymer MOCBSIIEH BIMSHUIO pu3ochepHbx Oakrepuii Enterobacter cloacae K7
Ha YCTOMYMBOCTh PACTECHHM K IMOJUTFOTAHTAM M HAKOILJICHHE CBOOOJHOM M XeIaTHPOBAaHHOM
rimdocaToM Meau pacTeHHsMHU Topuuilsl Oemoit (Sinapis alba L.). Byayr npeacrasiensr: a)
OCHOBHBIC MOP(PO(DU3HOIOrHUECKHE MapaMeTphl pacTeHuii; ©0) paccumTaHbl (HAKTOPHI,
JIEMOHCTPHUPYIOIIHME TPAHCIOPT CBOOOJHOIO M CBS3aHHOTO META/lIa B CHCTEME PACTHTEILHO-
OaKkTepHalbHblE AaCCOLMAIMU-TPYHT; B) MPOBEAEH CPABHUTEIbHBIA aHAINW3 BIHSHHS
0aKkTepualbHON HMHOKY/IANUH Ha OS(QGEKTHBHOCTh aKKyMY/SIUH MeTala TOPYHIIEH.
[Tony4yeHHbIE PE3yabTATHI BasKHBI IS IOHMMAHUS IPUTOAHOCTH MCIIOIB30BAHUS ACCOIHAIINN
Sinapis alba L. - E. cloacae K7 B 6rnopeMeanaliny mo4s OT CIIOKHBIX 3arPsA3HCHHIA.

KuaroueBsle cnoBa: puzocdepHbie OakTepuu, Meb, rudocart, Topuulla, GuTopeMeIuaIis

EFFECT OF RHIZOSPHERIC BACTERIA ON THE PHYTOREMEDIATION
POTENTIAL OF SINAPIS ALBA L.
Kryuchkova Ye.V.

Institute of Biochemistry and Physiology of Plants and Microorganisms, Saratov Scientific Centre of
the Russian Academy of Sciences, Saratov, Russia

Key words: rhizospheric bacteria, copper, glyphosate, mustard, Sinapis alba L.,
phytoremediation
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MEXAHMUW3MBI PET'YJIAAIUU CKOPOCTH ITIOTOKOB BO/IbI 11O PACTEHHUIO 1
HUX CBSI3b C 3ACYXOYCTOMUYHUBOCTBIO

Kynosiposa I'.P.
Y dumcknii nactutyT 6monorum u Y UL PAH, Poccus, r. Y da, mpocrekt Oxts10ps 69

E-mail: guzel@anrb.ru

BonbmMHCTBO HA3eMHBIX PACTEHUNM B YCJIOBHSIX, MPUTOJHBIX JUIsl paCTEHHUEBOJICTBA,
PacXoIyIOT OTPOMHOE KOJIMYECTBO BOJBI, UCIIAPSS 32 JICHh €€ KOJMYECTBO, PABHOE MX BECY.
OTH CBONCTBa pacTEHUH CBS3aHBI C HEOOXOAMMOCTBIO MOAJICPKUBATH OTKPBITHIMH YCTHHIIA,
4yepe3 KOTOpbhIE B JIMCThS IIOCTYMAET YIVICKUCIBIA Ta3, M 4Yepe3 HHUX KE IMPOUCXOIUT
MOCTOSTHHOE MCIapeHue BoAbl. JlJisi pacTeHus KU3HEHHO BaKHA CIIOCOOHOCTh 00eCrednBaTh
MIPUTOK BOJBI M3 KOpPHEH JUIsl MOAJEP)KaHHS POCTa U Typropa KJIETOK W MPEJOTBPAIICHUS
3aKpeITUSl ycThuil. Ha mpumepe mupokoro Habopa BHIOB IMOKa3aHa MpsiMas 3aBHUCHMOCTH
YPOXAaWHOCTH PACTEHH OT HOPMAJIM30BAaHHOTO YPOBHS HX TpaHcnupanuu. I[loatomy
BBISIBICHUE MEXAaHM3MOB, OOCCIEUYMBAIONIMX KOMIICHCHUPYIOUIUN TPAHCIUPAIUIO TPUTOK
BOJIbI, SIBJISIETCS BYKHBIM [TOXOOM JJIsl TOBBILICHHS YPOKANHOCTH pacTeHUI. DToM mpobieme
IMOCBSIICH JaHHBIM JOKIA.

XoTs pacTeHHs TOTEHIMAIbHO CIOCOOHBI TMOJJCPKUBATh BBICOKUNA  ypPOBEHD
MIOTJIONICHHUS BOJIBI OJ1aroiapsi MOIITHOMY Pa3BUTHIO KOPHEBOH CHCTEMBI, COXpaHCHHE OasiaHca
MEXIy TPUTOKOM BOJbl W3 KOpHEH U TpaHCOHpanuedl sBIsSeTcs CIOXKHOW 3amaueit
BCJIEZICTBHE TOTO, YTO CKOPOCTHh MCIAPEHUSI BOJBI MOCTOSIHHO MEHSIETCS U3-3a MEePEMEHHOMN
o0nadyHoCTH, KONeOaHMUN TeMIlepaTypbl U TOPHIBOB BeTpa. B mokiaze paccMaTpuBaroTCs
COBPEMEHHBIC TIPEJCTABJICHUS O MEXaHWU3Max BOCHPHUATHS pacTeHHeM HWHGoOpManuu o0
W3MEHEHHUSAX BOJHOTO PEXKUMa, OCHOBAaHHBIX Ha (YHKIMOHHPOBAHHUH OCMOCEHCOPOB.
[IpuBOmATCS  TPUMEpHI, JIEMOHCTPUPYIONIME CIOCOOHOCTH KOpPHEH K  OBICTpOMY
MHOTOKPATHOMY MOBBIIICHUIO MX TUJIPABIMYECKON MPOBOJUMOCTHA B OTBET Ha IMOBBIIICHUE
TEMIIepaTypbl BO3[lyXa, OCBEHICHHOCTH © YHAJICHHWS YacTU KOPHEBOW CHCTEMBI.
PaccmaTpuBaroTCcsT MeXaHU3Mbl OBICTPOTO WM3MEHEHHSI THUIPABIMYECKOW MPOBOJUMOCTH 3a
CYEeT BE3UKYJsIpHOro Tpadduka axBamopuHOB B IIa3MAJIEMMy M HUX HHTEpHAIH3AIUU.
OO6cyxmaercss B3aUMOJICHCTBHE MEXaHU3MOB, O0ECMEUYMBAIOIIMX TPAHCMEMOpPAHHON U
aroTUTACTHBIA TPAHCIOPT BOJBI, HA MpUMEpPE BIUSHUS OaKTEPHM, CTUMYIHPYIOIIUX POCT
pacTeHuii, Ha YpOBEHb MEMOpaHHBIX BOJHBIX KAaHAJIOB AaKBAIIOPUHOB, KOMIIEHCHPYIOIIUX
YCKOPEHHOE CO3/IaHHE€ aIoIIaCTHBIX OapbepoB Ha cueT popmupoBaHus nosickoB Kacnapu.

['pant PH® 21-14-00070

KaroueBble cjoBa: ruapaBiuveckas IPOBOJUMOCTb, BOJIHBIA OanaHC, aKBallOPHUHBI,
amnoruIacTHbIC Oaphephl

MECHANISMS REGULATing WATER FLOWS IN PLANTs AND THEIR
RELATIONSHIP WITH DROUGH RESISTANCE Kynosiposa I'.P.

Ufa Institute of Biology, Russia, Ufa, pr. Octyabrya 69
E-mail: guzel@anrb.ru

Key words: hydraulic conductivity, water balance, aquaporins, apoplastic barriers
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MEXAHMW3MbI 'MBEJIX CEAHIHEB COCHbBI M EJIX B YCJIOBUAX BOJHOI'O
JEOUIIUTA U BO3MOKHASA POJIb I'OPMOHOB

Ky3Hnemon B.JI.B.l*, 3/100MH I/I.E.l, HNBanon IO.B.l, Kapramos AB.,
ITamkoBckui l'[.l'[.l, BankoBa P.2, oOpesB l'[.z, HBanoBa A.I/I.l, CapBun B.A.s,
CraBpuanuau AH2

' UuctutyT Qusuonorun pactenuii um. KA. Tumupszesa PAH, Mocksa, Poccnst

2 WHCTUTYT 3KCTIepuMeHTa bHON OoTanuky Yemnickoii akagemun Hayk, [Ipara, Uexus

¥ MockoBckuit rocygapcrBeHHslld yausepcurer uMeHu M.B. JlomoHocoBa, Mocksa, Poccust
“E-mail: vikuzn@mail.ru

HeraTuBHBIM CJIEICTBHEM TJO0AIBHBIX W3MEHEHHH KJIMMaTa SIBISICTCS YBEIHMUYCHHE
Yuciaa W NPOAODKUTENBHOCTH  3aCYIUIMBBIX  MEPHOJOB. JTO HapyllaeT IpoIecc
BO300HOBJICHHS JPEBECHBIX (DUTOIEHO30B M CHW)KAET CTAOMIBHOCTh XBOWHBIX JICCOB
EBpa3zun, BaxHEHIIMMHU JIeCOOOpa3ylOUIMMHU MOPOJaMU KOTOPBIX SBJSIFOTCS cocHa (Pinus
sylvestris L.) u ens (Picea abies L.). PacteHus cocHbI W €M BO B3POCIOM COCTOSIHHU
peaTu3yioT pa3UYHbIe CTPATETHH AJalTallMd K 3acyXe, XOTsS OHU OTHOCSTCS K TUIUYHBIM
U30TUApUYecKUM BuiaM. [y 0OCYKICHHS MEXaHW3MOB BBDKUBAHHS M THOCITH CESHIICB
COCHBI M €M TIPU 3acyxe OyAeT MpenCcTaBlieH CPaBHUTEILHBIA aHAIN3 CTPECCOPHBIX PEaKIHi
nByx BUA0OB Ha [IDI-unaynupoBanHslii BOJHBINA nepunut (ocmotudeckuii norennuai: -0.15,
-0.5 u -1.0 Mlla) B ycinoBusiX TMAPONOHHOW KYJIbTYpbI, 0a3upysch Ha XapaKTPUCTUKE
POCTOBBIX MPOIIECCOB, BOJHOTO CTaTyca, IyJla HECTPYKTYPHBIX YIIIEBOJOB, Mpoduien
AKTUBHBIX U KOHBIOTUPOBAHHBIX (OPM (PUTOTOPMOHOB M IKCIPECCHUU KIIIOUEBBIX T€HOB MX
OuocuHTe3a W Kartabonm3ma. [loka3zaHO, YTO CesSHIIBI O0OWMX BHIOB COXPAHSIJIM BBICOKYIO
MHTEHCUBHOCTh aCCMWJISIIU YTIJIEKUCIOTH IPU BOJHOM CTPECCE, XOTS POCTOBBIE MPOLIECCHI
COCHBI ObUTH 0OJiee YCTOMUYMBBEI K Je(UIIMTY BOJIBI, YeM €ld. B TO ke camoe BpeMms b,
HposIBIIsisl MeHee BbIpakeHHYr0 cnocoboHocth k Cell wall adjustment, Gonee crTabuiIBHO
NOJICP)KMBaa BOJHBIA CTaTyC B YCIIOBHSX CTpecca, HO PE3KO TOPMO3MIIA POCT. AHauu3
COJIepKaHUsI CaXxapoB M CaxapoCIHPTOB B CESHIIAX COCHBI M €M TPH BOJHOM JepUIUTE
MO3BOJIMJI BBISIBUTH BUJO- U OPraHOCTIEHU(UYHOCTD aKKyMYJISLUN YKa3aHHBIX COBMECTHMBIX
OCMOJIUTOB, TPOSBISIFOIIAX  CBOMCTBA XWMHUYECKHX IIANIEPOHOB M AHTHOKCHJIAHTOB.
VYcTaHOBIIEHO, YTO MaKCHMajibHas I'MOenb CesHIEB COCHbI Habmonanack npu -0.5 Mlla u
coBmagana ¢ pe3kum (6onee 60%) cHuKEHHUEM OOIIEro IMyJsia YrieBOJOB U CaXapOCIUPTOB B
KOpHSIX, TOIJa KaK M3MEHEHHE IIO/BMKHOIO Iyjla yrjiepoja B CesSHLIAX €I He
KOPPEIUPOBAIIO C UX THOEbI0. BhICKa3aHO MpennoaoxKeHne, YTo THOeNb CeSTHIIEB COCHBI, HO
HE €JIM, IpU BOJHOM JepuiTe o0yciIoBIeHa YIIIepOAHBIM IOJ0JaHUEM KOpPHEW BCIECTBHE
HapyIIeHUsT TPAHCIIOPTA AaCCUMWIIATOB. AHAIM3 DJHJOTCHHOTO COJAEP)KaHUS OCHOBHBIX
KJJACCOB TOPMOHOB JI€JIa€T BEPOSATHBIM, YTO T'OPMOHHAJbHBIE CHTHAJIBl MOTYT OBITh
BOBJICYCHBI B HAPYIICHUE JOHOPHO-aKIIENTOPHBIX OTHOIICHUH B CESHIIAX COCHBI IPH BOJTHOM
cTpecce.

dunancoBas nojuepxka: Poccuiickuit Hayunsiii pons (PD, [Tpoekt 21-14-00168).

KimoueBble ciioBa: POCT, BO):[HBIIZ CTaTycC, yriieBoabl, TOpMOHBI, T'CHBI

PHYSIOLOGICAL MECHANISMS OF SURVIVAL AND DEATH OF PINE AND
SPRUCE SEEDLINGS UNDER DROUGHT CONDITIONS

Kuznetsov V.V.}, Zlobin I.E.}, lvanov Yu.V.}, Kartashov A.V.}, Pashkovsky P.P.},
Vankova R.2, Dobrev P.?, lvanova A.l.}, Sarvin B.A .2, Stavrianidi A.R.?

Timiryazev Institute of Plant Physiology RAS, Moscow, Russia
?Institute of Experimental Botany, Czech Academy of Sciences, Prague, Czech Republic
*Lomonosov Moscow State University, Moscow, Russia

Key words: growth, water status, carbohydrates, hormones, genes
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N3MEHEHUE d)OTOCI/IHTETuPI‘IECKOFI AKTUBHOCTHU PACTEHUM
APABUJIOIICUCA ITPU JAEUCTBUU JIOKAJTBHOI'O CTUMYJIA
Ky3uneuosa /I.B., Jlaneiinoa M.M., BogeneeB B.A.

Hwmxeropoackwuii rocymapcrBenHbiid yanBepcurteT uM. H.W. Jlo6auesckoro, Hmwxkumit Hosropon,
Poccus
E-mail: kuznetsova.darO@gmail.com

JlJis cucTeMHOTO OTBETa HAa HEOJIaronpusTHEIE (aKTOPBl Y paCTEHUI UMEeTCs cucTeMa
reHepaluu M Iepelaydl CTPECCOBBIX CHUTHANOB. JlecTBHE JOKaJbHOTO IOBPEXKIAIOLIETO
CTHMYyJIa MHAYLHPYET T€HEepalHio U pacrpocTpaHeHue BapuabenbHoro noreHmuaia (BII),
MEXaHHU3MBbI NIepelayl KOTOPOTr0 MaJlo MCCIEAO0BAHbI, MPEANOIaraeTcsi pojib BOJH aKTUBHBIX
dopm kuciopoga (ADPK), mpoaymupyembix RBOH, u MOHOB Kanblus, BXOJ KOTOPOTO B
kietku aktuBupyercss ADK, BepositHo, ¢ yuactuem HPCAL. [lelicTBue cTuMyJia MPUBOIUT K
UHAYKIUH (POTOCHHTETHYECKOTO OTBETAa B HEPA3JPaXCHHBIX YaCTSAX PACTEHHS, YTO MOXKET
OBITH 00YCIIOBJICHO CIBUTOM B COJIep>KaHUU (PUTOrOpMOHOB. Llenbio paboThl IBUTUCH aHAIN3
MIPOCTPAHCTBEHHO-BPEMEHHON AMHAMUKH (POTOCMHTETHYECKOM akTuBHOCTH (DA) pacTeHuit
apabuoncuca u ornenka Bosmoxkaor pomn HPCA, RBOHD B nepenaue BII, a takxke HPCA,
RBOHD wu ’xacMOHaTOB B WHIYKIMHA (OTOCHHTETHYECKOTO OTBETa NpPHU JCHCTBUH
JIOKAJIbHOTO CTUMYJIA.

B xone paboThl ObUIM MCIIONB30BaHBI PACTCHUS apadbujoncuca aunuii hpea, rbohd, lox
u pacrenusi aukoro tuma (WT) Bospactom 8 nenmenb. ['enepamuio BII mngyuwmpoBamu
JIOKQJIbHBIM HAarpeBOM, PErHMCTPUPOBATIU C IOMOLIBI0 MAaKpodJIeKTponoB. DA oueHuBanu
metogom PAM-dnyopumerpumn.

HaubGonpmas ammuryna BII u usmeHnenuit u usmeHeHuit @A 3aperucrpupoBaHa B
pa3apaxkaeMoM JIMCTe apabuaoncuca. B JIHCTBAX ¢ OPSIMBIMEU COCYTUCTBIMU CBSI3SIMHU C
pazapaxaembiM JuctoM amiuutyaa BIl u usmenenuit @A Oosbliie, 4eM B JIUCTBIX C
HenpsIMbIMU CBsi3siMU. B myrtantax rbohD ammuryna BIT cHmkaeTcst B TUCTBSIX € MPSIMBIMA
cBsA3siMH 110 cpaBHEHUIO ¢ WT. CTaTUCTUYECKH 3HAYMMBbIX PAa3JIMYMil aMIUINTY 16l N3MEHEHUN
®A wmyrantoB rbohd u hpca orHocurensHo WT He BbisBieHO. Y wmyTaHToB 10X2
HaOJr01aeTCsl TEHACHIUS K CHUKEHUIO aMILTUTYAbI u3MeHeHuit @A no cpaBHenuto ¢ WT.

TakuM 00pa3oM, aHaaM3 MPOCTPAHCTBEHHO-BPEMEHHOW JMHAMUKH AJIEKTPUUYECKOW M
(OTOCHHTETUYECKON aKTUBHOCTH MpH JAEHCTBHM JIOKAJBHOIO CTHMYJa Mokaszai, uto BII
ABJIIETCS BO3MOXKHBIM MHAYKTOpPOM M3MeHeHui DA pacteHuil apabuaorcuca, BO3MOKHBIM
MOCPEAHUKOM 3TUX U3MEHEHUH SABISIOTCS )KACMOHATBHI.

HccnenoBaHue BBIOJHEHO 3a CYET rpaHTa Poccuiickoro HayyHOTO (oHIa (TMPOEKT
Ne 22-14-00388).

KaroueBsble cioBa: BapuadenbHbii noteHiman, ADK, skacMoHaThl, HOTOCHHTE3

CHANGES IN PHOTOSYNTHETIC ACTIVITY OF ARABIDOPSIS PLANTS
UNDER THE ACTION OF LOCAL STIMULUS

Kuznetsova D.V., Ladeynova M.M., Vodeneev V.A.
National Research Lobachevsky State University of Nizhny Novgorod, Nizhny Novgorod, Russia
Key words: variation potential, ROS, jasmonates, photosynthesis
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TEHETUYECKOE PA3SHOOBPA3HUE U CBA3b C SKCIIPECCHUEM RUBISCO
Y GLEDITSIA TRIACANTHOS L. B YCJIOBUSX 3ACYXHU

Ky3bMun ILA., Kpsbuios I1LA.

®HII arposkonoruu PAH, Boarorpan, Poccus
“E-mail: kuzmin-p@vfanc.ru

HccnenoBanne mnpoBefeHO Ha 0aze KIACTEPHBIX JEHAPOJOTHYECKUX KOJUIEKIUSIX
(xamactp Ne34:34:000000:122 — nutomHMK JIpeBecHbIX pactenuit ®HI arposkonoruu PAH).
Cemennas nonyisuun Gleditsia triacanthos L. pacnosoxena B ropome Boarorpane, nmeer
0COOCGHHOCTH IO YPOBHIO BJIAro00ECIICYCHHOCTH, TI'E€OJOTHYECKOW HCTOPUH U penbedy.
Gleditsia triacanthos L. sBnsiercss ogHMM H3 BHJOB JAPEBECHBIX PACTCHUH KOTOPBIH
UCTIONIB3YETCSI B arpoJIeCOMEIHOPAIMU  TEPPUTOPUN TTOABEPIKEHHBIX  OIYCTHIHMBAHUIO.
Llenpto paboThl OBLIO BBISIBUTH TreHeTHYeckud mnonumopdusm mnomyssiuuu - Gleditsia
triacanthos L. u BeIsIBUTH CBsI3b ¢ dKcnpeccueii rena RuBisCo.

Konuenrpamuto u kadectBo BbyaenenHod JJHK/PHK w3 Gleditsia triacanthos L st
U3yYCHUSI TEHETHYECKOro MoJuMop(du3Ma M KOJMYECTBEHHOW sKcmpeccuu reHa RuBisCo
olleHUBaIM ¢ moMolnsio ¢uryopumerpa Qubit 4.0. u cnekrpodoTomerpa SpectroStar mpu
nmHax BoaH A260/A280. B pabore mporectupoBano 18 ISSR-mMapkepoB, KOTOpbie UMETH
JOUHYKJICOTHIHBIE W TPUHYKICOTHIHBIE MHKpocaTeuuTHble ydacTku. lllects mpaiimepos
MOKa3ajdu BBICOKYIO d(ddexTuBHOCTE (5 06amioB), BBIABISIM MaKCHMalbHOE YHUCIIO
ammmudunmpyronmx  pparmento: UBC808(AG)sC; UBC818(CA)sG; UBC823(TC)sC;
UBCB826(AC)sC; UBCB857(AC)sYG; UBCB860(TG)sRA. Maremaruyeckuii — aHaju3
MOJICKYJISIpHO-TeHeTHYecKoro noiaumopdusma JIHK mpoBeneH ¢ mpuMeHEeHUEM MPOrpaMMbl
POPGENE Version 1.31 u cnenuanusupoBanHoro makpoca GenAlIEx 6.5 ams MS-Excel ¢
OTIpEeNIeICHUEM IIOKa3aTeNel TeHEeTHYECKOW W3MEHYMBOCTU. KOJMUYECTBEHHYIO OILICHKY
skcrpeccun reHa RuBisCo orennBanu B mporpamme QuantStudio Design and Analysis
Software v1.5.1 Ha ocHOBe mocTpoeHHus CTaHIapTHOM KpuBoW. KommdecTBeHHbIE NaHHBIE
olLieHMBaK B porpamme Statistica 12.0.

B pesynbsrare ananmusa ISSR-mapkepor Gleditsia triacanthos L. 6buto onpenenero 28
ammuunupoBanuelx  ¢pparmentoB  JIHK, wu3 xotopeix 22 (Pgs=0,786) sBisiiauch
nonumopdubMa.  Yucno amrmumduuupoBaHabix ISSR-¢parMeHTOB B 3aBUCHMOCTH  OT
npaiiMepa BappHpoBaiioch oT 2 g0 5. Ouenka skcrnpeccun rena RuBisCo B uccnemyemoit
MOMYJISIIIUA COCTaBWIIa B cpenHeM 5,56 Hr/mxi. B xone uccimenoBaHusi ObUIO BBISIBICHO 2
JepeBa B TOMYISIMH, OOJaJaloIIUX BBICOKOH dkcmpeccueil reHa RuBisCo, koropas
npesbimana B 1,5-2 pasza yem y npyrux ocoOeii. Ananmms ISSR-MepkepoB mokasan, 4to y
JAHHBIX JepeBbeB HaOmojaeTcsd HaubOonplMii nomumopdusm mno npaiimepam UBCS08 u
UBCS818. [pyrux 3HauMMBIX pa3nuuuii Mexay npyrumu ISSR-mapkepamu y ucciemyemMbix
ocobeit momymsuu Gleditsia triacanthos L o6HapyxeHO He ObLIO.

KuroueBbie caoBa: arponecomennopanus, Gleditsia triacanthos L., ISSR, RuBisCo

GENETIC DIVERSITY AND ASSOCIATION WITH RUBISCO EXPRESSION
IN GLEDITSIA TRIACANTHOS L. IN CONDITIONS OF DROUGHT

Kuzmin P.A.", Krylov P.A.

FSC of agroecology RAS, Volgograd, Russia
“E-mail: kuzmin-p@vfanc.ru

Key words: agroforestry, Gleditsia triacanthos L., ISSR, RuBisCo.
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POJIb IPEHUJITPAHC®EPA3 B POPMHUPOBAHUU TAIJIOMA
MARCHANTIA POLYMORPHA

Kyanaxxenko M.C.*, Baneena JI.P.

KOV «Kazancknii (IIpuBomkckmii) @enepansabiii Y HUBepcuTeT», Kazans, Poccust
E-mail: mariakulazenko9979@gmail.com

[IpeHnipoBaHue SBJISETCA OOHUM W3 BAKHEHMIIMX THUIIOB IOCTTPAHCISALIMOHHON
Monupukanuu OenKoB OOJBUIMHCTBA JKUBBIX OpraHu3MoB. llpeHunnpoBaHHBIE OelKU
YYacTBYIOT B TaKMX BHYTPUKJIETOUHBIX IIPOLIECCAX, KAK CUTHAJIbHAS TPAHCIYKIUS, TOJISPHBII
pPOCT KIIETOK, MOAu(UKAUU MeMOpaH U KIETOYHOW cTeHkd. B mMomuduxanum OernxoB
YYacTBYIOT TPH THUIA MpeHmITpancdepas, Hanbonee crenu@UIHON U3 KOTOPBIX SIBISETCS
Rab-repanunrepanuirpancdepasa, 0 (QYHKIMOHHUPOBAHHM KOTOPOW B PACTCHHUSIX MAJo
u3BecTHO. be3 Bcex BBIIETIEPEUUCIICHHBIX MPOIECCOB HE MOTJIO Obl OBITH BO3MOXKHBIM
HOpMasibHOE (PYHKIIMOHUPOBAHHE MHOTOKJIETOYHBIX OPTaHU3MOB.

W3yuenne mpeHmnTpacHpepas ¥ MPEHWIMPYEMBIX OEIKOB OpHO(UTOB MpEACTaBISIET
HEMNOJIJICNIbHBIN MHTEepeC, TaK KaK 3Ta TPYINa pacTEeHUHl SBISETCS OIHOM U3 JIpeBHEHIINX
MHOTOKJIETOYHBIX HA3€MHBIX pPAacTEHHWH, a 3HAYUT, OTKPBHIBAET HOBBIE BO3MOXHOCTH JIJIS
U3YYEHUS HE TOJBKO MPOIECCOB PA3BUTHUSI PACTEHUH M UX MHOTOKIETOUYHOCTH, HO H
(UIOreHeTUYECKUX CBSI3€ BHYTPH 3TOr0 LIapCTBa.

Llenbto paboTel ObLTO M3ydeHue ponu Rab-repanunrepanuntpancdepassl B pa3BUTUH
opuodura Marchantia polymorpha u unenTudukamms O0eIKOB-KaHIUAATOB, PErYJIUPYEMbIX
MPEHUIIUPOBAHUEM, YUACTBYIOLIUX B PETYJIALIMA MHOTOKJIETOYHOTO TAJJIOMA PACTEHUH.

B pesymprare Hamu Obumn momydensl ImrTammbl  A.  tumefaciens GV2026 ¢
UHTETpUpoBaHHbIMU OuHapHbIMU azMugamu pMpGE 011::sgRNA 11 HOKayTHpOBaHUS
reHoB Rab-repanunrepanmirpancdepasbl. Y CTaHOBICHO, YTO HOKAYTHPOBAHUE TCHOB O.- U [3-
CcyOBbeIMHULl TPUBOAUT K (OPMUPOBAHUIO JIeTabHOTO (peHoTuna pactenuii. [lokazano, 4to
MyTalusi B ”HTpoHHOM peruone reHa RGTB He oka3biBaeT BIUsSHMS Ha KU3HECTIOCOOHOCTD U
pasBuTHe. Takke MpOBENM aHAJIM3 SKCIPECCUU TI'eHOB-KaHAMJIATOB, OOHApY)KEHHBIX IPH
U3Y4YEHUHU TPOTEOMOB pACTEHHIl-MyTaHTOB 1O TIeHaMm (QapHe3wiTpaHcedpazbl U
repaHuirepaHuiaTpacHdepaspl. YCTaHOBJIECHO, YTO I'€HbI-KaHJUAATHI, KOJUPYIOIUE OENoK ¢
(UTOIMAaHUHOBBIM JOMEHOM U JIEKTUH-TIOJ00HBII OEJI0K, COOTBETCTBEHHO, SKCITPECCUPYIOTCS
TOJIbKO B PACTEHHSIX-HOKAyTaxX.

Pabora Brimonnena npu noanepxkke crunenauu [pesuaenra PO [1C-3391.2021.4 no
nporpamme [TPUOPUTET-2030 Kazanckoro ¢eaepalbHOTO YHUBEPCUTETA.

KiroueBble ciioBa: mnpeHwiTpancepassl, MHOTOKIETOYHOCTh, Marchantia polymorpha,
CRISPR/Cas9.

THE ROLE OF PRENYLTRANSFERASES IN THE FORMATION
OF THE MARCHANTIA POLYMORPHA THALLUS

Kulazhenko M.S., Valeeva L.R.
KFU "Kazan Federal University", Kazan, Russia
Key words: prenyltransferases, multicellularity, Marchantia polymorpha, CRISPR/Cas9.
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BJIUAHUE HUTPO30-N-METHJIMOYEBUHBI, ITUMETUJIMOYEBUHbI
N PEHTTEHOBCKOI'O U3JIYYEHUSA HA MOP®ODPU3NOJIOI'MYECKHUE
MMAPAMETPBI JUILJIOUIHOM IMIIEHAIBI
TRITICUM SINSKAJAE FILAT. ET KURK.

Kyiayes AP Kyayes b.P., Yemepuc A.B.

Wbl YOUII PAH, Yda, PO
“E-mail: kuluev.azat91@yandex.ru

Metonq XMMHYECKOTO MyTareHe3a II03BOJISIET B OTHOCUTEIBHO KOPOTKHUE CpPOKHU
MOJIyYUTh MaTepuan JJisi CeleKIUU C HOBBIMH OCOOCHHOCTSIMH U CBOICTBaMH, BKJIHOYAs
COBEpPILICHHO HOBblE MyTanuu. IIIMpOKWI CIEKTp MyTalMW, pacHpelelIeHHBIX 110 T'€HOMY
CIy4ailHBIM  00pa3oM, MOXHO TMOJY4YUTh C  HCIOJb30BAaHUEM TaK  HA3bIBAEMbBIX
CyNepMYTareHOB, MHAYUUPYIOIIMX HW3MEHEHUS OJMHOYHBIX HYKJICOTHUJIOB IIYyTEM HX
ANKWIMPOBAHMSI, HAIPUMED, C TOMOIIbI0 HUTPO3aMHI0B, K KOTOPHIM OTHOCSITCSI HUTP030-N-
metmiiMoueBrHa (HMM) u numetunmoueBuna (IMM). Hapsay ¢ XumMuueckuMu MyTareHaMmu
JUISL YCKOPEHUSI CEJIKIIMM MOXHO HCIOJB30BaTh M (u3mdeckue (PakTopbl MyTareHHOCTH,
TaKMe Kak TaMMa-u3JIy4yeHHue M PEHTIeHOBCKHE Jydd. OOBEKTOM HAIEro HUCCIICIOBAHUS
SBISICTCS AMILIOWAHAS IeHuia Triticum sinskajae, koropas o6iamaeT TaKMMKU CBOWCTBAMHM
KaK TOJI0O3epHOCTh, JICTKHH 0OMOJOT 3epHa. bl mpoBemen Myrtarenes T. Sinskajae ¢
ucnoap3oBanneM HMM, JIMM u pEeHTIeHOBCKOIO H3JIYYEHHUS C LEIbI0 YBEIUYEHHUS
TEHETHYECKOTO TMOJIMMOpPU3Ma JTOr0 BHJA IMIIEHUIBL. Mbl 00paboTanu ceMeHa B
koHueHtpauusax ot 0,01 % no 0,05% xumMuyeckuMHM MyTareHamH Npu 3Kcno3unuu 16 4, a
TaKXXe PEHTICHOBCKUMH Jy4amu npu 3HaueHmsx 70 kV u 160 mAs (DIG-360, Dongmun,
HOxnas Kopes). Ilpu obpabotke cemsH HMM c konnentpanueit 0,01 % BcxoxkecThb
npubimkanack kK 50%, mpu 0,02% BcxoxecTs pe3ko cHrkanack, mpu 0,03-0,04% Bce cemena
BCXOJIWJIH, Jlajiee BCX0KeCTh BHOBB najaana. B cmyudae ¢ JIMM noutu 100% BcxoskecTsh Oblia
BbIsiBJIeHa npu KoHueHTpauuu 0,04-0,05%, npu 3TOM HpuU MEHBUIMX KOHLEHTPALUIX
BCXOXKECTh Oblla KpaifHe HU3Kas. MBI 3TO CBSI3bIBAEM CO CTUMYIHUPYIOIIUM BO3JCHCTBHEM
COOTBETCTBYIOIIMX KOHIIEHTpAIMi MyTareHoB. BcxoxkecTh 00paOOTaHHBIX PEHTIEHOBCKUMHU
JydyamMH CceMsH ObUla HH3Kas, HO B3OMICIIINE pPACTEHUS XapaKTepU30BaIUCh Oolee
KOPOTKUMHU CTEOJISIMHU, TIPH 3TOM M0 JUIMHE KOJIOCA, JIUCTHEB M OCTEH HE OBLJIO BBISIBICHO
JOCTOBEPHBIX ~ pa3nuuuid. B  1emom, cymiecTByeT HEOOXOIMMOCTh B TOBTOPHBIX
OKCIIEPUMEHTAaX C PEHTTEHOBCKUMH JIydaMHd TIpu Oojiee HM3KHUX J103aX. TakKe MBI
OTIPEICTIIIN TIONTYJICTANbHYI0 103y 00paboTku cemstH T. Sinskajae mpu momomu HMM —
0,01% u ipu momomu JIMM — 0,025%.

KaroueBbie cjioBa: INICHUuIa CHHCKOﬁ, XHUMHYECKUH MyTarcHe3, PCEHTICHOBCKHUC JIYy4H,
CyIlepMyTareHbl

INFLUENCE OF NITROSO-N-METHYL UREA, DIMETHYL UREA AND X-RAY
RADIATION ON MORPHO-PHYSIOLOGICAL PARAMETERS OF DIPLOID
WHEAT TRITICUM SINSKAJAE FILAT. ET KURK.

Kuluev A.R., Kuluev B.R., Chemeris A.V.

IBG UFRC RAS, Ufa, Russian Federation
Key words: T. sinskajae, chemical mutagenesis, X-rays, supermutagens
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TPAHCI'EHHBIE KOPHHU — MOJEJbHBIN OFBEKT JIUISI U3YUEHUS
MOJIEKYJISIPHBIX MEXAHHU3MOB POCTA U CTPECCOYCTONYUBOCTHU
PACTEHUU

Kyayes B.P.*l, Mycun X.F.l, BepexneBa 3.A.1, I'ymepoBa r.p.
baiimyxameToBa 3.A.1, MuxaiiiioBa E.B.l, TI'anumoBa A.A.l, ®ensies B.B.2,
H6parumosa 3.A.°

! Wucturyt ouoxumun u renetuku Y ®UL[ PAH, Y da, Poccus;
2 Y dumMcknii yHUBEPCUTET HAYKH U TexHoJorui, Y da, Poccus;

“E-mail: kuluev@bk.ru

OaHuM U3 BaXXHBIX METOJOB (DU3HOJOTUM U MOJIEKYJISIPHONH OMOJIOTUH PACTeHHM MpH
U3YYCHUHU (QYHKIMH TCHOB SIBISICTCS TEXHOJIOTHS YMEHBIICHUS W YBEIHYCHUS YPOBHS WX
9KCIIPECCUM TPU TOMOIIM TI'E€HHO-WHXEHEPHBIX IOAXO0J0B U JajlbHEHIIMN aHamu3
MOJIyYEHHBIX TPaHCPOPMHUPOBAHHBIX pacTeHuid. C OSTOW IeNbI0 HaMH OBUIM CO3/IaHbI
TpaHCTEHHBbIE pacTeHuss Tabaka ¢ KOHCTUTYTHUBHOHM OKCIpeccHeil TI'eHOB SKCIIaHCHHOB
NtEXPAL, NtEXPA5, PnEXPA3, AtEXPAL0, xcunormokamduaoTpancrimkosmias NtEXGT,
PtrXTH1, rnyratuon-S-tpancdepasst AtGSTF11, a raoke rena ARGOS-LIKE, kogupyromiero
HETaTUBHBIN PETYNIATOP STHJICHOBOTO CUTHAIWHTAa. MOpQOMETpHYeCKHid aHAJIU3 IOKa3aj
yIy4dllleHHbIE MapaMeTphbl pOCTa KOpPHEH y TPAHCTCHHBIX PACTEHUI MO CPABHEHUIO C JAUKUM
TUTIOM KaK MPU HOPMAJBHBIX YCIIOBHUSAX, TaK W MPHU JIECHCTBUU CTPECCOBBIX (akTopon. [Ipu
BBIMIOJTHEHUH JIaHHOM CEepUU OSKCIEPUMEHTAIBbHBIX paboT Haubojee TPYAOEMKUM H
JUTMTEIIFHBIM 3TalloM OBLJIO CO3/IaHWe W OTOOp MOCIEAYIOMUX IMOKOJCHUH TPaHCTEHHBIX
pacTeHuid, 4TO AJs KaXJO0Tro TpaHCreHa 3aHuMaino okoso 1 roga. Mcxons u3 sToro, Hamu
BMECTO TIOJYYEHUS TOJTHOIEHHBIX TPAHCTEHHBIX PACTCHHH OBLIO TPEUIOKEHO IMPOBOIUTH
reHeTHYecKylo TpaHchopmanmioo Tabaka mnpu momoind Agrobacterium rhizogenes ¢
MOCIICAYIOMICH WHIYKITUEH BOJOCOBUAHBIX KOPHEH, Ha 4TO TpeOyercs oObuHO He Ooiee 1
Mecsiia. TakoBble OBLIM TMOJIYUYEHBI M3 JIMCTOBBIX 3KCIUIAHTOB TPAHCTCHHBIX PACTEHUH C
reramu  NtEXPAS5, AtGSTF11 u ARGOS-LIKE. IlomyueHHbIE BOJOCOBHUIHBIE KOPHU
BBIPANIMBAIACH HA TBEPBIX M JKUIKUX MUTATEIBHBIX Cpeaax Kak MPH HOpPME, TaK U JCHCTBUH
abMoTHYeCKNX cTpecc-PakTopoB. bbulM MOTy4YeHBI JaHHBIE O TO3UTHBHOM BIUSHUU
M3y4aeMbIX TPAHCTEHOB KaK Ha POCT, TaK U Ha CTPECCOYCTOMYMBOCTH, TaKXkKe, KaK U IMPHU
aHaJM3e TMOJHOIEHHBIX TPAHCTEHHBIX pacTeHUH. buoxumudeckuii aHaian3 BBIIBUI P
MO3UTUBHBIX HM3MCHCHHA B AHTHOKCHUIAHTHOH CHCTEME Y TPAHCTEHHBIX BOJIOCOBUTHBIX
kopHeil. [lomydeHHbIE pe3ynbTaThl TOBOPSAT O BO3MOKHOCTH HCIIOJIb30BaHUS MOJEIBHOMN
CUCTEMBI BOJIOCOBHJIHBIX KOPHEH Kak IS M3YUEHHUs MOJICKYJSIPHBIX MEXaHH3MOB POCTa H
CTPECCOYCTOMYUBOCTH PACTEHUH, TaKk W Uil OBICTPOTO TECTHPOBAHUS LEIEBBIX T'€HHO-
WHXCHEPHBIX KOHCTPYKITHM.

KaroueBbie CJI0Ba: BOJIOCOBUJIHBIC KOpHHU, OKCIIaHCHUHBI,
KCHJIOTITFOKaHHIOTPAHCTIIMKO3UIIa3bl, TIyTaTHOH-S-Tpancdepasbl, ARGOS-LIKE

TRANSGENIC ROOTS AS A MODEL OBJECT FOR STUDYING MOLECULAR
MECHANISMS OF GROWTH AND STRESS TOLERANCE OF PLANTS

Kuluev B.R.}, Musin Kh.G.}, Berezhneva Z.A., Gumerova G.R.},
Baimukhametova E.A.!, Mikhaylova E.V.}, Galimova A.A.}, Fedyaev V.V.2,
Ibragimova Z.A.2

! Institute of Biochemistry and Genetics UFRC RAS, Ufa, Russia
ZUfa University of Science and Technology, Ufa, Russia

Key words: hairy roots, expansins, xyloglucan endotransglycosylases, glutation-S-transferases,
ARGOS-LIKE
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®U3NOJIOTMYECKHUI OTKJIMK JINCTOBOI'O CAJIATA (LACTUCA SATIVAL.)
HA BHECEHHUE BTOPUYHBIX OTXO/1OB I1bK B ITIOYBY,
JAT'PA3HEHHYIO CBUHIIOM

Kyp6aToB A.A., UkkoHeH E.H., IOpkeBuu M.T.

®denepalibHOE TOCYIAPCTBEHHOE OIO/PKETHOE yupexkacHue Hayku MucTutyT Guonoruun Kapenbckoro
Hay4yHoro ueHrpa Poccuiickolt akagemuu Hayk, [lerpo3zaBoack, Poccus;
E-mail: likkonen@gmail.com

PocT pon3BOIUTEILHOCTH CEITLCKOTO X035HCTBAa BO MHOT'OM CBSI3aH C IIOMCKOM HOBBIX
c11oco00B MOBBIIICHHS 3P(EKTUBHOCTH MCIIOJIb30BAHUS TI0YB, pa3paOOTaHHBIX, B TOM YHCIIC
Ha OCHOBE HCIIOJb30BAaHUS OTXOJIOB IICJIFOJIO3HO-OYMaKHOH MPOMBIIUICHHOCTH. 3ajaadeit
JIAHHOH paboOTHl SIBJISUIACH OIICHKA BJIUSHHS BHECCHHS B JCPHOBO-IIOA30JIMCTYIO IIOYBY
M30BITOYHO aKTHBHOTO HJIA, IPOJYKTa BTOPUYHOM repepadotku otx010B L{BK, Ha ocHOBHBIE
(bu3HoIOrHUeCcKre Tpouecchl (pocT, (GOTOCHHTE3, AbIXaHWE, BOAHBIM OOMEH) y pacTCHHM
JUCTOBOIO cajaTa, a TaK)Ke BBIABICHHE POJH 3TOr0 OTXOJa B KadeCTBE ITOYBEHHOI'O
JIETOKCUKATOPa, ONTUMHU3UPYIOLIETO KM3HEACATCIbHOCTh PACTCHUI B YCIOBHSX 3arpS3HCHHS
MOYBBI CBUHIIOM. BBISBIEHO, YTO TMOBBIIICHHOE COJACPXKAHME CBHHIIA B II0YBE Cj1a0o
OTPaXKajJoCh HAa HAKOIUICHHH PACTCHUSAMHU OHOMAcChl, HO CYIIECTBEHHO CHIIKAJIO
(OTOCHHTETHYECKYIO acCUMIIISIIUI0 pacTeHussMd CO, M yCHIIMBAJIO JBIXaHUE, OJHAKO, 0e3
CYIIECTBEHHOIO BJIMSHUS Ha COOTHOIICHHE IyTed JbIXaHHS U CTCIEHb CBETOBOIO
UHTHOMPOBAaHUS JbIXaHHs. BHeceHHMEe B IMOYBY aKTHMBHOIO WJIa HE BIMSJIO Ha IMapamMeTphl
BOJHOr0 OOMEHA M JbIXaTeIbHOTO MeTabOIM3Ma PACTCHHI HE3aBUCHMO OT MCIIOJIB3YEMOTO B
JAHHOM KCCJIeI0OBaHNU Arana3ona konuenrpanuii ceuana (0-250 mrPb(NO3) B 1 kr mouBhI),
HO TOBBIIIAJIO0 HAKOIICHUE PAacTCHUSAMH OMOMACChl M aKTHMBHOCTH (hoTocHHTE3a. [Ipu pocrte
pacTeHHMI Ha IIOYBE, COJEPI)KAICH CBHUHEIl, HCIIOJb30BAHWE AaKTHUBHOIO HJIA CHHIKAJIO
BEJIMYMHY CBETOBOI'0 KOMIICHCAIIAOHHOI'O IIYHKTA M YBEIWYUBAIO S(OPEKTUBHOCTH
UCIIONIb30BAaHUsSI CBETOBOM dJHeprud Ha (POTOCHHTE3, HE BIWAL TpPH ITOM Ha
(OTOCHHTETHYECKYIO 3¢ PEeKTUBHOCTH HCIIOIL30BaHUSA BOJBI. OrnocpenoBaHHOE
MPUMEHEHUEM OTXOJOB IOBBIIICHHE CKOPOCTH (DOTOCHHTE3a CIIOCOOCTBOBAIIO CHHUKCHHIO
JBIXaTEeNbHBIX MOTeph OT ()OTOCHMHTE3a M, COOTBETCTBEHHO, CMEIIEHHIO0 OanaHca yriepoaa
pACTCHHIA B CTOPOHY HaKOTUICHUS yIJIepoia.

Takum 00pa3oM, BHECEHHWE B II0YBY H30BITOYHO AKTUBHOTO HJIa OJaromnpusTHO
OTPa3sWIOCh Ha AaKTUBHOCTH (DU3HOJIOTHUSCKHUX TMPOIECCOB cajlaTa JIMCTOBOTO, W 3TO
BO3JIeHiCTBHE OBLIIO HanOOJIee BRIPAXKEHHO B YCIOBUSX 3arpsA3HEHHS TTOUBBI CBUHIIOM. D (HeKT
JETOKCHKAITUHN JIOCTHTAJICS Yepe3 CHIDKEHHUE IMOCTYIUICHHS W HAKOIUICHHUS B PACTHTEIBHBIX
TKaHSX TSHKENOT0 MeTasia, 4To 00YyCIaBIMBAIO ONTUMHU3AIMIO MPOLIECCOB, MPOTEKAIOIINX B
pacTCHHH.

Pa6ora nonnepxxkana PH® Ne 22-16-00145.

KuroueBnble c10Ba: M30bITOYHO aKTUBHBIN WII, OMOMacca, JOTOCHHTE3, IbIXaHUE

PHYSIOLOGICAL RESPONSE OF LETTUCE (LACTUCA SATIVA L)
TO APPLICATION OF SECONDARY WASTE OF PULP AND PAPER INDUSTRY
TO SOIL CONTAMINATED WITH LEAD
Kurbatov A.A., Ikkonen E.N., Yurkevich M.G.

Institute of Biology of the Karelian Research Centre, Russian Academy of Sciences,
Petrozavodsk, Russia

Key words: secondary sludge, biomassa, photosynthesis, respiration
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MHUKPOKJIOHAJIBHOE PASMHOKEHUE
DRACOCEPHALUM JACUTENSE PESCHKOVA

Kyuaposa E.B.", OxionkoBa JK.M.

Cesepo-Boctounslii GpenepansHbId yHUBEPCHTET, SKyTCK, Poccus
E-mail: oleneek@mail.ru

CoxpaHeHue peIKMX BUAOB PACTEHUM BCETIa OCTACTCS aKTyalbHOM TEMOM JIJisi YUCHBIX.
CnoxxHO MoOjAaoIIKecss KJIaCCUYeCKON MHTPOAYKIMHU BUABl PACTEHUN MOMKHO COXPAHSTH C
UCIIOJIb30BaHUEM METOZOB IN Vitro. OObEKTOM JaHHOTO WCCIICIOBAHHS SIBISICTCS PEIKUI U
ucuesaronuii Bua pacrenust Dracocephalum jacutense Peschova. Jlanublii BHI pacTeHHs
POM3PACTaCT TOJBKO HA TEPPUTOpUU SIKyTHH, TJ€ OTMEUYCHO HAJM4YUe BCEro JIMIb 2-3
neHononyisAuid Ha Tepputopun KooOsiickoro paiiona. Pacrenue 3aneceHo B «KpacHyro
kuury Pecrry6muku Caxa (SIkyTtust)» mo kareropuu «1» (2017).

Llensro mccnenoBanus sBiasieTcs BBeaeHue Dracocephalum jacutense B kyibTypy in
VItro u mojy4yeHHe MHKpPOKIOHOB pacTeHus. B KauecTBe MHTAKTHOIO MaTepuaia HaMu
UCIIOJIb30BaHbl CEMEHa, COOpaHHbIE ¢ JUKOPACTYIINX PAaCTEHUH B OKpecTHoOcTsAX m. CaHrapa
KobGsiickoro paiiona Sxyruu. M3 cemsH ObUIM TOJy4eHBI CTEPHIIbHBIE NPOPOCTKU Ha
OesropMmoHanbHON mHTaTenbHOU cpene Mypacure Ckyra (MC). [lanee ObuI OTOOpaHbI
9KCIUIAHTHI B BHJIE MSKIOY3JINN U3 TPEXHEAEIbHBIX MPopocTkoB Dracocephalum jacutense u
nepecaxxeHbl Ha nuTartenbHble cpeapl MC ¢ ngo0aBieHHEM TpeX pa3HbIX BapHUaHTOB
¢utoropmonoB. Ha mnepBom BapuanTe Ha nurtatenbHyro cpeny MC pobGasnsiin  6-
oenswiamuHonyput (1 mr/i), Ha BTopoMm Bapuante - 2,4-1uxi10()EeHOKCUYKCYCHYIO KHUCTIOTY
(1 wmr/m), ma TperbeM BapuwaHTe - THAMa3ypoH (5 wmr/m). Habmogenune Benmu B 3-X
noBTOpHOCTAX B TeueHue 30 cyrok. OOpaslibl, mepecakeHHbIe HAa MHUTATEIbHbIE CPEdbl C
NEPBBIM M BTOPHIM BAPHAHTOM (UTOTOPMOHOB, OTMHpPAIU Ha 7-9-ble CYTKH. DKCIUIAHTHI,
nepecaxeHHble Ha MUTATENBbHYIO Cpely C TPeThbUM BapHAHTOM Jajld HAWIY4IIUA POCT C
MHTEHCUBHBIM MoOerooOpazoBanueM. [lomyueHHble MUKPOIIOOETH pa3eieHbl U MepecakeHbl
HA aHAJIOTUYHYIO MTUTATENbHYIO Cpey AJIs MacIITa0uPOBaHUS MOTY4YEHUSI MUKPOKIOHOB.

B nenom, pazpaboTana TeXHOJIOTHS TOTYIEHUS MUKPOKIOHOB PEIKOTO U UCUE3AI0IIETO
Buma pactenuss Dracocephalum jacutense Peschova Ha OCHOBe OKCIUIAaHTOB B BHJIE
MEXJOY3JIMHA TPOPOCTKOB. HauaTbl SKCHEPUMEHTHl O WHULHUAIMKA KOPHEOOpa3oBaHMUs
MHUKPOKJIOHOB C M3y4YeHHEM BO3ACHUCTBUS pa3HbIX KOHIEHTpAlMHA CYCHEH3MHM OKCHJIA
rpadena.

Uccnenoanne BbmonHeHo B CB®Y 3a cuer rpanta PH® Ne22-14-20031,
https://rscf.ru/en/project/22-14-20031.

KmioueBbie caoBa: Dracocephalum jacutense Peschova, in vitro, MuKpOKIOHaTBHOE
pa3MHOXXEHUE

MICROPROPAGATION OF DRACOCEPHALUM JACUTENSE PESCHKOVA
Kucharova E.V., Okhlopkova Zh.M.
North-Eastern Federal University, Yakutsk, Russia
Key words: Dracocephalum jacutense Peschova, in vitro, micropropagation
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BJMSIHUE MUKOPHU3BI HA COCTAB, CBOMMICTBA U BUOMETPUYECKHE
MOKA3ATEJM CEJbCKOXO03AVCTBEHHBIX KYJIbTYP

Kpi3un A.A.
00O «HBII «bamMukom», Y da, Poccus

HoBble noCTHXKEHUS B U3y4EHUU posid apOyCKYISpHBIX MUKOPHU3HBIX TprboB (AMI') B
NUTaHUM PACTEHUH, CYJIST OIPOMHbBIE NIEPCIEKTUBBI UX IIPUMEHEHHUS B CEIbCKOM XO3SICTBE,
BIJIOTH JIO CHWIKEHHS JIO3UPOBOK WJIM TMOJHOIO OTKa3a OT BHECEHHS MaKpO3JIEMEHTOB B
dbopMe MuHepanbHBIX ymoOpeHus. Llenpro Hameid paboTel OBUIO  M3YyYUTh, Kak
apOyCKyJIIpHBIE ~ MHUKOpPU3HbIE TpHOBI BIMAIOT HAa OWOMETPUYECKHE  IOKa3aTelH,
MUHEPAJIBHBIA COCTaB U 0OE30MACHOCTh CEbCKOXO3SICTBEHHON MPOayKIUKU. B xoae paboTsl
OBLJIO M3Y4YEHO HAKOIUIEHHWE B YpO)KAa€ CEIbCKOXO3SIMCTBEHHBIX KYJIbTYP MUKPO3JEMEHTOB, a
KOHKPETHO MEPEXOJHBIX METAJJIOB YETBEPTOro MEpHUOAa M TSKENbIX METaUIOB KaJAMHHA U
CBUHEL.

B kauectBe rprba cMMOMOHTA B OmbiTax OblIa MCIOJB30BaHa KynbTypa Rhizophagus
irregularis F-1600 panee u3Bectnbiii kak Glomus intraradices MUCL-49410, tak kak oH
OTHOCUTEIIbHO YHHMBEpPCAJeH M CIOCOOCH KOJOHU3UPOBATh KOPHEBYIO CHCTEMY MHOTHX
OBOILIHBIX M 3€JEHHBIX KyJIbTyp. JlomonHuTEensHO OBUIM NEPENpOBEPEHBl KYJIbTYPHI,
BbIOpaHHBIC AJI1 MPOBEJCHHS OIBITOB, HA CIIOCOOHOCTh 0OPa30BBIBATH CUMOMO3 C JaHHBIM
IITAMMOM.

B kauecTBe 00BEKTOB HCCIEIOBaHHS ObUIM B3STHl OBOIIHBIC M 3€JICHHBIE KYIbTYPHI:
KapTrodenb, TOMaThl, Neper, OonrapcKkui, MOPKOBb, YK, IMETPYyIIKa, camar. MHOKymsus
MOCEBHOI0 MaTepualia MpOBOAMUJIACH MyTeM 3aMadyhBaHUS KIIyOHEW, CeMSH U CaXCHIIEB B
kynsType Rhizophagus irregularis comepsxareii 1000-1500 criop/mit. lanee o6paboTaHHBIH
MOCEBHON MaTepHall BHICAKUBAIM B OTKPBITHIA T'PYHT OIMBITHOIO XO3siicTBa UMIIIMHHCKOTO
cesiekiionHoro nenrpa bamHUNCX.

N30BbITOK MIIM HETOCTATOK MHUKPOIJIEMEHTOB B IPOLIECCE BEreTaly KOHTPOJIUPOBAIH
sKcrpecc-MeToIoM  «DUTOCKaH» 10 HMHTEHCUBHOCTHM (POTOXMMHUYECKOM peakuuud B
XJIOPOIUIACTaX B OTBET HA BHECEHUE COJIEH, COJEp)KalluX T€ WM HHBIE DJIEMEHTHI.
AOCOIOTHBIE 3HAUYEHHUS COJACPKAHMSI MUKPOIIEMEHTOB U TSKEJIBIX METAJUIOB ONPENeIIsin
METOI0M aTOMHO-3JICOPOLIMOHHON CIIEKTPOMETPUHU IO OKOHYAHUH BETETALlMOHHOTO MEPHOAA.

[To OmomeTpuyeckHMM TIOKa3aTeNsiM HWHOKYJIMPOBAaHHbIE 00paslibl MOKAa3aJd OYEHb
3HAYUTENBHOE ONIEPEIKEHUE B Pa3BUTHH KaK KOPHEBON CUCTEMBI, TaK U HaJ3€MHON YaCTH.

I[To pe3ynbraTaM NpOBEAEHHBIX ONBITOB YCTAHOBIIEHO:

1. TlpakTuyecku BO BceX ClydasX B ypoxkae ¢/X KyJIbTyp, MOJYYEHHOM C NPUMEHEHUEM

AMI, copepxxanue kobampbTa Ha 50-75% 1OOCTOBEpHO BBIIE IO CPAaBHEHUIO C

KOHTPOJILHBIMH 00pa3IiaMH.

Taxxe ¢ yuactuem AMI™ HEKOTOpBIE C/X KyIbTYpbl HAKAIUIMBAIOT MEJlb, HUKEIb U XPOM.

Haxomnnenue nporcxoJuT NpeuMyIIeCTBEHHO B KOPHEIIOaX U KITyOHSIX.

4. 3HayuTeNbHOE HAKOIUIEHHE MHKPOAJIEMEHTOB NMPOUCXOIUT B KYJIbTYpax, BEreTallMOHHbII
IIUKIT KOTOPBIX OoJiee 2 MecsIIeB.

5. Tsoxenble MeTayTbl (CBHHEI] U KaJIMHI) HE aKKyMYJIHPYIOTCS B YpOXKae C/X KyJabTyp, T.K.
BEPOSTHO 3aTPYIHEHO MX MEepeMElIeHHE TI0 CPeACTBaM TPAHCIIOPTHON CUCTEMBbI TH(OB.

wn
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UJIEHTHOUKALIUA ®OPM JUKOM COM AMYPCKOM OBJIACTH
C UCITIOJBb30BAHUEM MUKPOCATEJIJIMTHOI'O AHAJIN3A
JlaBpenTtbeBa C.U.

Bceepoccuiickuit Hay4HO-HCClIe10BaTeNIbCKU MUHCTUTYT cou, biiarosemenck, Poccus
Bbrarosemeckuii rocy1apCTBEHHBIN MTEJarOrMUCKUil yHUBEpCUTET, bnarosemenck, Poccus;
E-mail: lana.lavrenteva.1984@mail.ru

HccnenoBanust MNpPOBOAMIAM C LEIbI0 H3YYEHHUS  MOJEKYJISIPHO-T€HETUYECKOTO
nosmMopdu3ma ayteneil ¢ ucnojb3oBanueM MukpocareumtHor JJHK 11 ¢opm nukoit con
OI'BHY ®HII Beepoccuiickoro Hay4HO-UccienoBarenbckoro nucruryra cou (BHUU con)
JUTSL UACHTU(UKAIIMY U TaCTIOPTU3ALUU UX TeHOTUTIOB. OOBEKTOM HCCieI0BaHUS CITYKUiu 11
KOJJICKIIMOHHBIX (hopM Jukoi con renoponna BHUU cou ¢ 5 paitoHoB AMypckoit obnacTu:
KA-1413, KA-342, KA-346 (Apxapunckuii paiion), Kben-72, (benoropckuii paiion), Kbi-29,
Kbn-24, Kbn-90, Kbn-77 (bnarosemenckuii paiion), KT-156 (TamboBckwuiipaiion) u K3-
6337, K3-578 (3etickuii paiion). Metomom IIlIP-ananm3a ¢ MCHOIB30BaHHEM OJMHAJIATH
MHUKpOCaTe/UTUTHBIX JIoKycoB (Sattl, Satt2, Satt5, Satt9, Soyprl, Soygy2, Soyhspl76, Satt681,
Sat_263, Sattl4l, Sattl81) monyuensl yHukanabHble npodumiu JJHK uccnegyemsix ¢opm
mukoit cou. [lng monexynspHo-renerndeckoro ananuza /IHK wucnonb3oBamu 11 map SSR-
npaiiMepoB ¢ TeMiepaTypoil omkura ot 45 no 60 °C. Brepsble cOCTaBIECHbI MOJIEKYIAPHO-
reHeTnyeckue nacropra 11 copToB qukoi com AMypCcKOil o0nacTw sl MACIIOPTU3AMMHA HX
reHoTUroB. BeisBnensl 27 ameneit mo 11 MUKpOCaTEIITUTHBIM JIOKYCaM, YUCIIO KOTOPHIX Ha
JIOKYC COCTAaBHJIO OT 2 10 5. 3HAUMTENIbHOE pa3jiMuue YCTAaHOBICHO IO JIOKycy Sattl, rme
YCTaHOBJICHO 5 ayuiesiell ¢ pasiuuHOi MoyieKy sipHOM Maccoit (ot 108 n.n. mo 154 n.n.). Tlo
nokycy Satt9 seisiBieno 3 amnens ¢ MojekyasipHbiMA Maccamu 120 n.x., 138 n.n. u 186 n.n..
ITo 9 nokycam (Satt2, Satt5, Soyprl, Soygy2, Soyhspl76, Satt681, Sat 263, Satt141, Satt181)
BBISIBJICHO T10 2 ayiielist. AOCOIIOTHOE CXOJICTBO OTMEUEHO Mex Ay reHotunamu ¢popm Kbi-29,
KA-1413 u Kbn-24 (A145Bl76C175D120E173F187H126J244K165L210M203) n MCXKAY T'CHOTUIIaMH
bopm KA-346 u K3-578 (A137B176C175D138E178F172H115J244K 1351 210M208).
JIMCKpUMHMHALIMOHHBIN ITOTEHIIMA U3YyYEHHOM MapKEepHOM CHCTEMBI JOCTATOYHO BBICOK JUIS
TOT0, 4TOOBI HMCMOJB30BaTh €€ B JAIbHEWIINX HCCIEAOBAHUAX s WIACHTHPHUKAIUH U
nacrnopTuszanuu Gopm JTUKOHN COU.

Kumiouesnie cioBa: Glycine soja, SSR-ananus, JTHK-mapkepbl, MUKPOCATEIUTUTHBIC JIOKYCHI,
MOJICKYJIAPHO-TCHETUYCCKAs MTaClIOpTHU3alH.

IDENTIFICATION OF WILD SOYBEAN FORMS IN THE AMUR REGION
USING MICROSATELLITE ANALYSIS
Lavrent’yeva S.1.

All-Russian Scientific Research Institute of Soybean, Blagoveshchensk, Russian
Blagoveschensk State Pedagogical University, Blagoveshchensk, Russian

Key words: Glycine soja, SSR-analysis, DNA-markers, microsatellite locus, molecular genetic
certification.
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TOKCHUKOJOTI'MYECKAA OHEHKA PUCKOB B IIOJIYYEHHUH
IKOJOI'MYECKHA YUCTOMU TPOAYKIUHN HEUPOCETBIO.

Jaxau C.C.7, BopooOneB B.1.%, bynanos A.BS Bypbinun I[.A.4

'BHII arpoxumuu, MockBa;

’BHIMU cenbCKOX03HCTBEHHOM MHKPOGHOTIOTHH, Canxkrt-llerepbypr;
SBHUNTeK ®HII numieBsix cuctem, BugHoe;

*®AHI] BUM, Mockaa;

“E-mail: s.ladan@bk.ru

B paMkax maHHOro ucciieoBaHMs MCIOJb30BAJIOCh MOHATHE «IKOJOTHYECKH YHUCTOU
IPOAYKIMHY», TaK KaK [0/l OCHOBHBIM MHAMKATOPOM IOJPa3yMeBaJIOCh OTCYTCTBHE OCTATKOB
HNECTULUIOB U AarpOXMMHKATOB, OINPEAEISIEMbIX HE TOJIBKO XMMHUKO-aHAJIUTUYECKHUMHU
METOJaMHi, HO U OHOTecTHpoBaHUEM. MeToabl (PUTOTECTUPOBAHUS TO3BOJISIIOT OMPEACIITH
3arps3HEHUS] HUXKE WM BHE NPe/IeoB 00OHApyKEeHHs aHAIUTUYECKUMHU METOJIaMH.

B skcnepuMeHTe OBLIM CMOJENIMPOBAHbI IOYBEHHBIE YCIOBUS: BOJHBIN, COJIEBOA,
OCMOTHYECKMH CTpecc B YCJIOBUSAX HHU3KOIO U BBICOKOIO YPOBHS O0€CIEYeHHOCTH
NUTATEbHBIMU BellecTBaMH. JIOMOJIHUTENBHBIM BapuUaHTOM ObLIM 00paslbl IMOYBBI C
YCTAHOBJICHHBIMH 3arpsi3HEHUAMH TSDKEIBIMU MeTaJulaMu U HedrenpoaykTamu. J{is kaxaoro
BUJIA CEJIbCKOXO3KYJbTYp (MIIEHUIA TBEpJas sipoBas, SUMEHb SIPOBOM, OBEC SIPOBOH, CBEKJIA
caxapHas, peauc Oenblil, ropuuna Oenasi, parnc sSpoBOH, MPOCO, COPro, JIOLEpHa, IPeunxa)
ObL1 0J100paH repOoULIM, KOTOPBIM MPUMEHSIICS B IOBBILLIEHHON B 2 pa3a HOPME 10 BCXOJI0B
U 10 BEreTUPYIOIIUM pacTeHHsM. V3ydeHne pacTeHUil OCYyLIECTBIAIOCh METOJ0M
HEPa3pyLIAOUEr0 MOHUTOPUHIA COCTOSIHUS pPACTEHUM, OCHOBAaHHBIE HA PpErucTpanuu
CHEKTPOB OTPAXEHUS M MPOINYCKAHUS JIMCTBEB C IOMOLIbIO IOPTATUBHON CHCTEMBbI
nu3MepeHus razooomena pacrenuid, (LI-6800, LI-COR). Tak ke ucnosib30Bajics MOPTaTUBHBIN
dayopumerp PAM (FluorPen FP 110). Te sxe 00Opa3ibl MOYB OBUIM HCCICIOBAHBI 3aTEM
METOJIOM (PUTOTECTUPOBAHUS B IJIAHIIETAX.

CoOpaHHble 1aHHBIE CTAIM OCHOBOM MOJIeNU (PUTOTOKCHKOJIOTHYECKON OLEHKH PUCKOB
IIpU BbIpALIMBAaHUM TMPOAYKIIMHM C MOBBIMIEHHBIMH TpeOoBaHusMU. HelipoceTeBble Mojnenu
3(pGEKTUBHO HCIIOIB3YIOTCS NPU HESIBHBIX M IUIOXO (hopManu3yemblX 3aKOHOMEPHOCTSIX
pe3yabTaTOB OMOJOTUYECKHX HKCIEPUMEHTOB. JlJis 00ydeHus HEUpPOCETeBOW MOJENH W3
HKCIEPUMEHTANbHBIX JaHHBIX Obul chopmupoBan Habop u3 250 HKCHEPUMEHTOB.
MuHuManbHass TOYHOCTh ONpPENENICHNUs] HAJIWYMsl WIM OTCYTCTBHUS TOKCHYECKOTO IEHCTBHS
(mpu monoxuTeapHOM (HUTOTECTE, TO ecTh Bo3aencTBuu MeHee 20%), cocrapmsiia 68,3+6,5%
Ha (pOHE TMOBBIIIEHHOTO COJEP)KAHUS NMUTATENbHBIX BEIECTBA B YCIOBUSAX Hadajla BOJHOTO
cTpecca. Jlns ciyyaeB ¢ HOpPMaJbHBIMU YCJIOBUSIMH M 0€3 MHBIX BHUJOB CTpecca TOYHOCTh
OTIpeNIeJICHUsI TOKCHYECKOTO BO3JCHCTBUS TepOunuaa cocrasisia 89,7+6,9%, TOYHOCTH
UHBIX TOKCHKAHTOB 85,3+6,7%. Jlna ¢uroTecToB Hambosee MoKa3aTelabHbl OBEC U SUYMEHb
SApOBOM, CBEKJIa caxapHas, peJuc, JIOLepHa.

KiaroueBble cJI0Ba: TOKCHKOJIOTHUECKAas OIICHKA, 3arpA3HCHUC I10YB, q)HTOTeCTHpOBaHI/Ie,
HeWlpoceTh

TOXICOLOGICAL RISK ASSESSMENT IN OBTAINING ENVIRONMENTALLY
FRIENDLY PRODUCTS BY NEURAL NETWORK.

Ladan S.S.%, Vorobyov V.1.%, Budanov A.V.2, Burynin D.A.*

! Pryanishnikov Institute of Agrochemistry, Moscow;
2FSBSI ARRIAM, St. Petershurg;

3 Federal Scientific Center for Food Systems, Vidnoe;

* Federal Scientific Agroengineering Center VVIM, Moscow

“E-mail: s.ladan@bk.ru

Key words: toxicological assessment, soil pollution, phytotesting, neural network
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B3AI/IMOI[EI7ICTBI/IE JIEKTPUUYECKOMN U TOPMOHAJIBHOM CI/IFHé.JII)HI)IX
CUCTEM B HHAYKIUU CUCTEMHOI'O OTBETA PACTEHUU
Jlageiinopa M.M.

Hmxeropoackwuii rocymapcrBeHHbIl yHuBepcuteT uM. H. W. JlobaueBckoro,
Hwxnuit Hoeropon, Poccus
E-mail: ladeynova.m@yandex.ru

PacteHuss T1MOCTOSHHO TOJBEpraroTcs JEHCTBHIO HEONAarompuaTHBIX  (AKTOPOB
OKpykaromiel cpezabl. JlokanpHble CTUMYJbl, BOCHPUHUMAEMble OJHOW YaCThIO pPACTEHHUS,
BBI3BIBAIOT PACTIPOCTPAHCHUEC CTPECCOBBIX JUCTAHIIMOHHBIX CUTHAJIOB, KOTOPBIC MHAYLIUPYIOT
CHUCTEMHOE U3MEHEHHE aKTUBHOCTH (PM3UOJOTMUECKUX MpoLeccoB. PacTeHus KOOpIUHUPYIOT
CUCTCMHBIC TIPOLECCCHI, HCIOJIB3YA PA3JIMYHBIC THUIIBI CHUIHAJIOB, B YHUCIC KOTOPBIX
JJIEKTPUUECKUE M TOpMOHaJIbHBIE. OnekTpuueckue curhainsl (OC) — 3TO mepexoaHble
U3MEHEHHS MEMOpPaHHOTO IOTEHIMala, KOTOpble OBICTPO PACIPOCTPAHSAIOTCS OT MeECTa
paszapakeHus B n1pyrue Tkanu. Hapsay ¢ pacnpoctpanenreMm OC B Hepa3ApakEHHBIX TKAHIX
MMPpOUCXOAUT H3MCHCHUC COACPKAHUA (1)I/ITOFOpMOHOB, OIHAaKO MCXAaHHU3Mbl PCTYJIIUA
CTUMYJI-MHIyLIUPDOBAaHHOW MPOAYKLUMU TOPMOHOB HAa JaHHBII MOMEHT M3Yy4€Hbl MaJo.
HN3menenne COACpIKaHHUA T'OpPMOHOB, Kak H HU3MCHCHHUS HMOHHBIX KOHIIGHTpaIII/II\/JI,
ornocpenoBaHHble reHepanueidr OC, BeposATHO, Jie)KaT B OCHOBE IpeoOpa3zoBaHUs
JUCTAHIIMOHHOI'O CHI'HaJla B q)YHKIII/IOHaJII)HI)If/i OTBCT, HO KOHKPCTHLIC MOJICKYJIAPHBIC
MEXaHU3Mbl, 00ECIEeUMBAIOIIME JAaHHBIA MPOLECC, K HACTOSIIEMY BPEMEHH HCCIIEIOBaHbI
HEJ0CTaTOYHO.

B noknaze paccMOTpeHbl OCOOEHHOCTH MPOCTPAHCTBEHHO-BPEMEHHOH JHMHAMHKH
AIIEKTPUUYECKONW AaKTUBHOCTH, KOHIIEHTPAIMH (PUTOTOPMOHOB W (DYHKIIMOHAIBHBIX OTBETOB.
Ponp OC B perymauuu HM3MEHEHUH conaepkaHHus (PUTOrOPMOHOB IpOaHAIU3UpPOBaHA Ha
OCHOBe comocTaBicHus mapameTrpoB OC © ocoOeHHOCTeH JWHAMHKUA TOPMOHOB.
[IpencraBieHbl BO3MOXKHBIE MEXAHU3MbI PETYJSALNUNA OMOCHHTE3a TOPMOHOB, KOTOPBIE MOTYT
OBITH ONMOCPEZAOBaHbI MOBBIIIEHUEM YPOBHS MOHOB KaJbIUs U aKTUBHBIX (JOpM KHUCIIOpoJa, a
Takke caBuramu pH, KOTOpble CONPOBOXKIAIOT TeHepaluio U pachpoctpaHeHue OC.
@®opMHUpPOBaHUE CHCTEMHOIO OTBETa PAcCMOTPEHO KaK pe3ylbTaT CKOOPAMHHUPOBAHHOIO
BKJIaJ1a FOpMOHaHLHOﬁ n BJIGKTpH‘IGCKOfI CUTHAJIbBHBIX CHUCTEM B HWHIAYKOHUIO N3MEHEHHH
AKTUBHOCTH (PU3MOIOTMYECKUX MTPOLIECCOB.

HccnenoBanue BBINOJHEHO 3a cyeT rpaHta Poccuiickoro HaydyHoro Qosaa (IpoeKT
Ne 22-14-00388).

KiroueBble cjioBa: 3JIEKTPUUECKUAE CUTHANBI, (DUTOTOPMOHBI, HOHBI Kanblivs, pH, cHCTeMHBIN
OTBET

INTERPLAY OF THE ELECTRICAL AND HORMONAL SIGNALING SYSTEMS

IN THE INDUCTION OF THE SYSTEMIC RESPONSE IN PLANTS

Ladeynova M.M.
National Research Lobachevsky State University of Nizhny Novgorod, Nizhny Novgorod, Russia
Key words: electrical signals; phytohormones; calcium ions; pH; systemic response
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JIEVNCTBUE HHTUBUTOPOB IMMPOIIECCA N-TJIMKO3WJINPOBAHUS BEJIKOB
HA POCT ITPOPOCTKOB LINUM USITATISSIMUM L.

Jlapckas I/I.A.*, AoapaxumoB D.A., Deguna E.O.

Kazanckuit mHCTUTYT OHOXUMUH B OMO(DHU3UKN — 000COOIEHHOE CTPYKTYPHOE TOApa3 IeIeHne
®UII Ka3HII PAH, Kazans, Poccusi;

“E-mail pzIl@mail.ru

HccnenoBano BiMsHUME WHrHOUTOpa Tmporecca N-TIIMKO3WIMPOBAHUS OEJNKOB —
TYHHKaMHUI[MHA Ha POCT KOPHEH M THIIOKOTHJICH MpopocTKoB bHa (Linum usitatissimum L.).
M3BeCTHO, YTO TYHUKaMUIIMH HHTHOUPYET MEPBYIO CTaaUI0 00pa30BaHUs OJIMTOCAXapUIHOTO
MpeIIeCTBeHHUKA, HEOOXOUMOro JJi1 MHUIMALKUK CHHTe3a N-TJIMKOMPOTEHHOB, MOIABISA
akTUBHOCTH N-aneruirinokozamuHdpochorpanchepassl. brokupoBanne TyHHKaMUIITHOM (25
MKM) paHHUX cTaguidi oOpa3oBaHus N-TJIMKaHOB MPUBOAWUIO K Oosiee 3HAYUTEIHLHOMY
MHIMOMPOBAHUIO POCTA KOPHEN U TUIIOKOTUJIEH Y OJTHOHEBHBIX IPOPOCTKOB 110 CPABHEHMIO C
JIBYXJHEBHBIMU. [IpM>KM3HEHHOE OKpAILIMBAaHUE KPACUTEIEM ER-Tracker™ Green DIIP-
CTPYKTYP KOHTPOJBHBIX U 0OpaOOTaHHBIX TYHKAMHUIIMHOM IMPOPOCTKOB JIbHA MOKA3aJI0, YTO
WHTHOMPOBAHKE POCTOBBIX MPOIIECCOB COMPOBOXKIANOCH M3MeHeHneM Mopdonoruu JI1P, uro
CBUJICTEJILCTBYET O HAKOIUIGHUM HENPAaBUIBHO CBEPHYTHIX OEJIKOB B  IPOCBETE
SHOIIA3MAaTUYECKOTO0 PETUKYIyMa, CBS3aHHOE C HapyIIEHHEM HOPMAIbHOIO MPOTEKAHUS
npouecca N-IJIMKO3WINPOBAHUS OEJIKOB.

Takum oOpa3oMm, OuY€BHUIHO, YTO Mporecc N-TIMKO3UIUPOBAHUS HEOOXOIUM JUIs
HOPMAJIbHOTO pOCTa M pPa3BUTHS pacTeHHWid, a (eHotun pacteHuss Oynmer o0ycioBiIeH
U3MEHEHHEM B cTaryce N-TIIMKO3WINPOBAHUS ONPEEICHHBIX TTIMKOMPOTEHHOB.

KawueBble caoBa: N-rimukoswaupoBanue, Linum  usitatissimum L., TyHHKaMHIHH,
KoH(poKanpHas MUKpockonws, D1IP, pocT pacTenuii.

THE EFFECT OF PROTEIN N-GLYCOSYLATION INHIBITORS
ON THE GROWTH OF LINUM USITATISSIMUM L. SEEDLINGS

Larskaya I.A., Abdrahimov F.A., Fedina E.O.
Kazan Institute of Biochemistry and Biophysics FIC KazanSC of RAS, Kazan, Russia;

Key words: N-glycosylation, Linum usitatissimum L., tunicamycin, confocal microscopy, ER,
plant growth
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YCTOWYMBOE MPOU3BOJICTBO CEJHbCKOXO3ANCTBEHHBIX KYJIbTYP:
JOCTHUXEHUA U IIEPCIIEKTUBbI

Jlactouxkuna O.B.

HucturyTt Onoxumun u reHetukn Y OULL PAH, Y da, Poccus
E-mail: oksana.lastochkina@ufaras.ru

CHMKEHUE YpPOXKAHMHOCTH M KadyecTBa MNPOAYKIMH U3-32 a0MOTHYECKUX CTPECCOB,
NeCTUIMIOB M MX KOMOWHAUuW{, Hapsay ¢ M3MEHEHHEM KIMMaTa, 3HAuuTeNIbHO
OTPAaHUYMUBAIOT IPOU3BOJACTBO BAKHEUIIMX IIPOJOBOJBCTBEHHBIX KYJIBTYpP. YCTOMYHMBOE
MPOU3BOJICTBO  NPOJOBOJICTBHSI  OCHOBBIBAaeTCS Ha  COQJIaHCUPOBAHHOM  COYETAHUU
OKOJIOTUYECKUX, HKOHOMHYECKMX M COIMAJbHBIX AaCIEKTOB IYTeM HCIOJIb30BAHUS
WHHOBAIIMOHHBIX METOJOB U TEXHOJOTMH C MaKCUMAJIbHBIM COXPAaHEHUEM MPUPOTHBIX
pecypcoB M MUHUMH3AIMEH HEraTUBHOTO BO3JCHCTBHS Ha OKpYKaloulylo cpeny. Takue
MOJIXOJbl KaK NPUMEHEHHE arpoIoJie3HbIX MHKPOOPraHU3MOB, (UTOTOPMOHOB, MapKep-
OpPUEHTHPOBAHHAS CEJEKIHS, TEHOMHOE PEIaKTUPOBAHUE U KOHTPOJIHPYEMOE CBETOIMOIHOE
OCBEILIEHUE, MOTYT CIOCOOCTBOBATH IMOBBIMICHUIO YCTOWYMBOCTU PACTEHUN K Pa3IUYHBIM
cTpeccaM M 00ECIeUYeHHUIO MPOJOBOJILCTBEHHON Oe3omacHOCTH. Kaaplii U3 3THX MOIX0J0B
UMEET CBOU MPEHMYIIECTBA U MOXKET OBITh aJAaNTUPOBAH K Pa3HBIM KYJIbTypaM M CTPECCaM.
OpHako, HEOOXOAMMO TPOJOIDKATh MCCIENOBAHUA U PAa3pabOTKU sl MOJIHOTO PACKPBITHS
MOTEHIIMala STUX METOJIOB M oOecreyeHus] uX 0e30MacHOro M YCTOHYMBOTO MpuMeHeHus. B
JTAHHOM JIOKJIaJIe OCBEMIAIOTCSI OCHOBHBIC MPHUHIUIBI, JOCTHKEHHSI U BBI30OBBI YCTOMYHBOTO
MPOU3BOJICTBA  CEIbCKOXO3SHUCTBEHHBIX KYIbTYp, B OCOOCHHOCTH IIICHMIIBI, KakK
CTpAaTeTUYECKN BAKHOW XJeOHOW KyabTypbl. OOCYXITAIOTCA TOCIETHHE JOCTHKCHHS B
0o0JacTy TOBBIIICHUS aJalTHBHOTO W MPOAYKUHMOHHOTO TOTEHIMala TIICHULbI MpH
BO3JICHCTBUM  cTpecc-(pakTopoB cpenbl. (Ocoboe BHUMAHHE yIEISACTCS  TEXHOJOTHHU
npaiiMupoBaHus ceMsH Oaktepusimu-sHaobutamu Bacillus subtilis u unayrupyemsim umu
o0mMM W crenu(UIecKuM MeXaHU3MaM 3allUThl y KOHTPACTHBIX MO BOCTPUUMYUBOCTH K
00€3BO’KMBAHUIO PACTEHUH MIIEHUIIBI, CIIOCOOCTBYIOIUM 3(P(EeKTUBHOM MX ananTanuu K
KOMOWHUPOBAaHHBIM CTpeccaM, MHUHHMH3HPYsS HETaTUBHOE BO3JEHCTBHE TepOMINIOB W
3aCyxH.

Pabora BrmosHeHa B pamkax npoekta PH® Ne22-26-00076.

KiioueBble cj10Ba: KOMOMHHPOBAHHBIE CTPECCHI, 3aCyXa M TepOMIM/IbI, IICHUIIA, aTanTaIHs,
OaxkTepun-3HAOPUTHI

SUSTAINABLE CROP PRODUCTION: ACHIEVEMENTS AND PROSPECTS
Lastochkina O.V.

Institute of Biochemistry and Genetics UFRC RAS, Ufa, Russia
Key words: combined stresses, drought and herbicides, wheat, adaptation, bacteria-endophytes
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OHNEHKA TEHETHYECKOI'O IIOTEHITHAJIA MOITYJISIIUI T1YBA U BEPE3bI
HA YCTOUMYUBOCTHU K 3ACYXE C IOMOIIIBIO SSR

JledeneB B.F.l, EBiakos H.M.Z, I'ponenkasn T.A.Z, HcakoB I/I.IO.Z, ITonnoBa A.A.Z,
Pomamknna U.B.%, HlecTudparon K.A.!

! duman WucturyTta 6nooprannueckoit xumun umenu akan. M.M.lemskuna u FO.A.OBunHHUKOBA
PAH, ITymuno, Poccus

2 Boponexckuil rocy1apCTBEHHBIN JIeCOTEXHUYECKUN yHUBEpcUuTeT uMeHu I'.d.Mopo3zoBa, Boporex,
Poccus

“E-mail: vglebedev@mail.ru

['mobGanpHOE M3MEHEHHE KJIMMaTa OKa3blBaeT 3HAYUTEIHHOE BIHMSHHE HA TaKyIO
METE03aBUCHMYIO OTpacib, KaK JIeCHOe X03siicTBo. B Poccum ocobeHHylo akTyalbHOCTh
npobiieMa 3aCyXOyCTOMYMBOCTH MPUOOpETaeT Ha I0KHOI I'paHUIEe PacHpOCTPAHEHUS JIECOB
(JIecocremnHas 30Ha), I71€ HEAOCTATOK BJIArH MPUBOIMT K YCHIXaHUIO OEPE30BBIX U JeTPaJalliu
MyOOBBIX HaCakIeHU. B 3THX yCIOBUSAX A JIECOBOCCTAHOBIEHHUS HEOOXOIMM OTOOp
3aCyXOYCTOHYMBBIX T€HOTUIOB Jy0a u Oepe3sl. i TeHOTUIMHPOBAHUS UCIIOIB30BAI OKOJIO
300 reHOTHTOB ISl KaKaoi mopoabl. Y nyb6a msydanu 10 reorpaduueckux KynpTyp ayda
gyepemruaroro (Quercus robur), oxBaTheIBalOIMX BECh €ro apeaj Ha TEPPUTOPUH OBIBIIETO
CCCP, momycu0coBoe MOTOMCTBO ILIIOCOBBIX JAepeBbeB ayba u3 Boponexckoil obnacty,
pacTeHusi a Takke pacteHus ayoda kpacuoro (Q.rubra) u myba mymmcroro (Q.pubescens). Y
Oepe3bl OLCHMBAIM JBa MMOKoJeHUs Oepe3bl mymmctoil (Betula pubescens), mosucnoi
(B.pendula) u ux rubpumoB ¢ Gepesoii ManbwKypckoi (B.mandshurica), sumsesoii (B.lenta)
u Oymaxnoii (B.papyrifera). T'enernueckoe pa3HOOOpasue MOMYJSAHMHA OLECHUBATH C
MIOMOUIbIO paHee OIYOJMKOBAHHBIX MHKpocaTeUIMTHBIX (SSR) mapkepos. [lis oueHku
3aCyXO0yCTOMUMBOCTH ObLIM pa3paboTaHbl Mapkepbl U3 SSR JOKYCOB B CTPYKTYPHBIX U
PETYISTOPHBIX TeHax Ay0a u Oepe3bl, CBA3aHHBIX C 3aCYXOYCTOHYMBOCTHIO: OEITKOB TO3/IHETO
SMOpUOreHe3a, JIErHIPUHOB, AKBAIOPHUHOB, Pa3IMYHBIX (PAKTOPOB TPAHCKPUIIUK U AP.
HccnenoBaHnne TO3BOJWIO BBIACIUTh Hambojee NOIUMOpP(QHBIE MapKephbl, OLEHUTh
TeHETHYECKYI0 CTPYKTYpPY IIOTOMCTBA M MOCTPOUTHb JAEHIPOTPAMMBI T'€HETHUYECKHX
otHomeHW. [lomydeHHBIE pe3yabTaThl MOTYT OBITh HWCIOJB30BAHBI U  HM3YYCHUS
MOJIEKYJISIPHBIX MEXaHU3MOB YCTOWYMBOCTH K 3aCyXe Yy JIPEBECHBIX PAacTeHMH M oTOOpa
TeHOTHIIOB C HanOoJiee BBHICOKMM aJlallTHBHBIM MOTEHIMaioM. Pabora Obuta mojanepxaHa
Poccuiickum HaydHbIM (oHaoM (rpanT Ne 22-64-00036).

KuiroueBble ciioBa: 1y0, 6epesa, ycTOWYMBOCTD K 3aCyXe, MUKPOCATESIUTUTHI

EVALUATION OF GENETIC POTENTIAL OF OAK AND BIRCH POPULATIONS
FOR DROUGH RESISTANCE USING SSR MARKERS

Lebedev V.G.", Evlakov P.M.2, Grodetskaya T.A.?, Isakov 1.Yu.?, Popova A.A 2,
Romashkina 1.V.}, Shestibratov K.A."

! Branch of Shemyakin and Ovchinnikov Institute of Bioorganic Chemistry, Pushchino, Russia
2\Voronezh State University of Forestry and Technologies Named after G.F. Morozov,
Voronezh, Russia

Key words: oak, birch, drought tolerance, microsatellites
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BJIMSTHUE JJJIMHHBIX CBETO-TEMHOBBIX IIUKJIOB
M KPYIJIOCYTOYHOI'O OCBEIIEHUSA HA PACTEHHUSA NICOTIANA TABACUM
B PACCAJIHBIN MEPHUO]]

Jdesxnn U.A, Hlepyauno E.I.}, llu6aesa T.I.""

L OUL] «Kapenbckuit Hayunslii neatp PAH», Mactutyt Onononruu, [lerpozaBoack, Poccus;
2 [Terpo3aBoackuii rocy1apcTBEHHBIN yHUBEpCUTET, [leTpo3zaBoack, Poccus;
E-mail: shibaeva@krc.karelia.ru

B knmmarnueckux yciaoBusx Poccum Tabak (Nicotiana tabacum L.) He ycmeBaer
CO3peTh MPH NPSMOM IOCEBE CEMSH B TPYHT, IIOATOMY BBIPAIIUBACTCS PACCATHBIM CIIOCOOOM.
Tabak BecbMa TpeOOBaTeNeH K CBETY, @ M3BECTHO, YTO YBEIUYEHHE MPOJOJIKUTEIHHOCTH
¢doTromeproaa 4acTo JaeT Jy4dIIHe Pe3yabTaThl, YeM yBEIHMUECHIE HHTCHCUBHOCTH OCBEIICHUSI.
OpnHako TpaguIMOHHBIE pPalOHBI KYyJIbTYpPHOTO BO3ZENbIBaHUS Tabaka XapaKTepU3YHOTCS
KOPOTKUM CBETOBBIM JHeM. Kpome Toro, mpejacraButenu cemeiictBa Solanaceae (tomar,
OaknaxkaH, KapTrodenb) OTIUYAIOTCS  BBICOKOM  YYBCTBUTEIBHOCTHIO K  JUIMHHBIM
¢doromeprogaM, UYTO MPOSBISIETCS B (POTOMOBPEKACHUM IHUCTheB. Peakius Ttabaka Ha
JUTMHHBIE (oTonepuoAbl Mano u3ydeHa. [IoCKoNbKy B 3aKpBITHIX CHCTEMaX C UCKYCCTBEHHBIM
OCBEILIEHUEM HET HEOOXOAMMOCTH IPUBSI3BIBATHCS K 24 4 CYyTOUHOMY LUKITY, TO JIJIMHA LKA
MOKeT ObITh HoOas. Llenpio paGoThl OBLIO M3YYHUTH BIUSHHUE JJIMHHBIX CBETO-TEMHOBBIX
IIUKJIOB U KPYIJIOCYTOYHOTO OCBEIIEHHS Ha pacTeHUs TabaKka B paccaaHblid nepuo. Pacrenus
tabaka copra «HOOueiHbIi HOBBIM 142 B TeueHHEe 45 nHEH BhIpAIMBAIN B KIMMATHYCCKUX
Kamepax 1pu ¢ororneproae 16/8 4., a 3aTem nepea BICAAKONW B OTKPBITHIN IPYHT B TEUCHHE
JIBYX HENENlb TMOJBEprajid BO3ICHCTBHIO aHOMAJIBHBIX CBETO-TEMHOBBIX IIHMKIOB C
OJIMHAKOBEIM (IO cpaBHEHHIO ¢ (hoToreprogoM 16/8 1) MHTErpasoM JTHEBHOTO OCBEUICHHS
(MOO): 24/12 u, 48/24 4, 96/48 4, 120/60. Eme oany rpynmy pacTeHHil 2 HeIenu
BBIPAIIMBAIN B YCIOBHSIX KPYIJIOCYTOUHOT'O OCBELIEHUS, YTO B pe3ynbrare yseauuuiao 10
Ha TPeTh. 32 KOHTPOJIb OBUIH PUHSTH PaCTeHUs, BapaleHHble pu GoTomnepuone 16/8 .

Pactenus, mnonBeprimmecss KpyrJIOCYyTOYHOMY — OCBELIEHMIO, HE HMEIH  SIBHO
BBIPQXEHHBIX MTPU3HAKOB (POTOMOBPEXKIEHUHN, HO COJIepKaHne XJI0po(uiIa U KapOTHHOUIOB
B HHUX OBUIO 3HAYMTEIBHO HHUXKE, YeM B KOHTpoJIe. Y HHUX TaKkKe OTMEUEHO IOBBILICHHUE
MHTEHCUBHOCTU TEPEKUCHOTO OKHCcIeHus JunuaoB. Ilpu sTomMm Onomacca moOeroB 3THX
pacteHuil O6buta B 3 pa3a Bblllle. AHOMAaJbHBIE JUIMHHBIE CBETO-TEMHOBBIE IUKJIBI MMEIH
passsliii a3¢dext, HecmoTpst Ha oauHakoBeiid /1O, buomacca moGeroB pacTeHuii B yCIOBUAX
CBETO-TeMHOBBIX IMKJIOB 24/12 u u 120/60 u 6puta Ha 60-70% BbllIe, yeM B KOHTpoJsie. B
ycIoBuUsX LUK 48/24 4 pacTeHHs] HE OTIMYAINCh OT KOHTPOJIS, a HUKI 96/48 4 yMeHbIINT
OGromMaccy 1mo6eros BBOE.

Hccneoosanue svinonneno 3a cuem epanma Poccutickoeo nayunoco ¢ponoa (npoexm 23-
16-00160).

Kawuesie cioBa: Nicotiana tabacum, CBeTo-TeMHOBBIE ITUKIIBI, (POTOTIEPHOT

EFFECTS OF LONG LIGHT-DARK CYCLES AND CONTINUOUS LIGHTING
ON NICOTIANA TABACUM TRANSPLANTS
Levkin I.A.*2, Sherudilo E.G.}, Shibaeva T.G.!

! Federal Research Center “Karelian Research Center of Russian Academy of Science”, Institute of
Biology, Petrozavodsk, Russia
2 Petrozavodsk State University, Petrozavodsk, Russia

Key words: Nicotiana tabacum, light-dark cycle, photoperiod
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TPAHCKPUIITOMHOE ITPO®UJINPOBAHUE MUKOBUOHTA
1 ®OTOBMOHTA JIMIIAWHNUKA LOBARIA PULMONARIA
MPA YO-UHIYINPOBAHHOI MEJAHU3ALINA

Jlekcun I/I.IO.l*, Mlensaxkun M.A.Z, Munu6aesa ®.B.!

! Kazauckuit HHCTUTYT Onoxumun u onodusuxku PAH, Kazans, Poccus

2 HuctutyT 6nonorun ®ULL Komu Hayunsiii neatp Ypansckoro otaeneuus PAH, CrikThIBKAp,
Poccus

“E-mail: lecsinilya@mail.ru

JIMImaifHUK® OTHOCATCA K OKCTPEeMO(UIBHBIM OpraHu3MaM, KOTOpPbIE CIOCOOHBI
CYILIIECTBOBaTb B CYPOBBIX YCIOBHUSIX CpEAbl MOJ JaBICHUEM pPAa3IMYHBIX aOHOTHYECKUX
¢dakTOpoB. MexaHH3MbI BBICOKOM CTPECCOBOM YCTOWYMBOCTH JIMIIAMHUKOB BKJIIOYAIOT
PEryJATOpHbIE MEXaHU3MbI Ha YPOBHE KCIIPECCUU I'€HOB, OJIHAKO COOOIIEHUS, TOCBAIIEHHBIE
aHAIN3Y TPAHCKPUIITOMA B JIMIIAHHUKAX, MOABEPIIIUXCS CTPECCy, HEMHOIOYMCIEHHbI. B
HACTOALIEH paboTe MPOBENM TPAHCKPUNITOMHOE NpoduinpoBaHue ans uszydeHus YOD-B
WHIyIIIPOBaHHBIX 3alMTHBIX MEXaHWU3MOB JMinaiiHuka Lobaria pulmonaria. Tamiombr
JUIIaiHUKA eXeqHeBHO noaBepranuchk Y D-B obnydenuro B Teuenue 14 nueld. Dxcrnpeccust
reHoB ()OTO- U MUKOOMOHTOB ObllIa MIPOaHAIM3UPOBAHA C MOMOIIBI0 aHamu3a JaHHbix PHK
cexkBenupoBanus u [1LIP B peanibHom Bpemenu. Cpenu auddepeHnnanbHO SKCIPECCHPYEMbIX
reioB (IDToB) ¢orobuonta (Symbiochloris reticulata) nambGosnee WHIAYIIHPOBAHHBIMU
OKa3aJMCh TEHBbI, KOAUPYIOIIUE OENKH TEeIJIOBOIO IIOKA, AHTHOKCUIAHTHBIE (HDEPMEHTHI,
TIIyTaTHOH-S-Tpancdepassl u youkButuHbL. Cpeau JID10B MukoOHMOHTa Hambolee CHIBHOE
MOBBILICHHE YKCIPECCUU OBLJIO BBIABICHO JJISi TE€HOB, YYacTBYIOUIMX B (hoyguHre OEKOB,
AQHTUOKCHJIAaHTHOW 3alllUTe, IPOTEOIU3€ U a30THOM oOmeHe. CTOUT OTMETHUTh, UTO BEPXHHM
KOPTEKC JHINaiHUKa, 00pa3yeMblii MHUKOOHMOHTOM, O3KpaHHpyeT Oouybllyl0 4acth YO-
U3IydeHus, obecrieunBas 3amuty ¢GotoOuoHTa. B Hamield pabore Mbl mokazand, 4ro YO
o0ny4yeHue TUIIaifHUKA UHAYIHPYET SKCIPECCUIO0 T€HOB, YUACTBYIOIIMX B CHUHTE3€ TEMHOTO
nurMeHra MmenaHuHa. Kpome toro, Obuin OOHapy»KEHbI KJAacTepbl T€HOB, YYaCTBYIOIIMX B
OMOCHHTE3e MOTEHIMATbHBIX (OTONPOTEKTOPHBIX META0OIUTOB. B 1enom, HammM paHHbIE
CBHJICTEIBCTBYIOT O TOM, uTO peakius L. pulmonaria ma Y®-usnydenue perynupyercs
CJIO)KHBIM B3aMMOJICHCTBHEM aKTHBHOCTH TI'€HOB Kak TpUOHOrO, Tak M BOJOPOCIEBOIO
cuMOnoHTOB. PaboTa mpoBoMIack B paMKax BBITIOJIHEHHS TrocyAapcTBeHHOTO 3aaanus OUILL
KasHI] PAH u nognepsxana rpantom PH® Ne 23-14-00327.

KalodeBble cjioBa: JHIIAHUKY, TPAHCKPUIITOMHBIN aHaian3, BTOPHUYHBIE MeTaOONUTh, Y D-
obOny4yeHne

TRANSCRIPTOME PROFILING OF MYCOBIONT AND PHOTOBIONT OF
THE LICHEN LOBARIA PULMONARIA DURING UV-INDUCED MELANIZATION

Leksin 1.Y."? Shelyakin M.A.?, Minibayeva F.V."?

! Kazan Institute of Biochemistry and Biophysics, FRC Kazan Scientific Center of the RAS, Kazan,
Russia

? Institute of Biology of Komi Science Centre of the Ural Branch of the Russian Academy of Sciences,
Syktyvkar, Russia

¥ Kazan (Volga Region) Federal University, Kazan, Russia

Key words: lichens, transcriptome analysis, secondary metabolites, UV irradiation
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COBPEMEHHBIE TOCTUKEHUA B UCCIEJOBAHUA MEXAHU3MOB
HOUTOKUHUHOBOU CUT'HAJIM3AIIUU Y PACTEHUU U BOSMOXHBIE IIYTHU
HCIOJb30BAHUA DTUX 3HAHUM JJISA YIIYUIIEHUS ATPOKYJIBTYP

Jlomun C.H.

OI'bYH UnctutyT Pusnonornu pactennit uM. K.A. Tumupsizea PAH,
Mocksa, Poccuiickas @eaepanus
E-mail: losnl@yandex.ru

[IUTOKMHUHBI — KIACCHYECKHE TOPMOHBI pacTeHHid. MeXaHW3M WX JICHUCTBHA Ha
pacTeHus CTal aKTHBHO pacKpbIBaTbca B TedeHue mnociennux 20 jer. B menom, co3maHsl
JIOBOJILHO TIOJIHBIE MOJICJIN KaK TepeJadyl CUTHAJIA C TOMOIIBIO TBYXKOMIIOHEHTHBIX CHCTEM C
ruOpuIHONW THCTHUAMHKMHA30M B KayecTBE pelenTopa, W CHHTE3a, WHHUIMUPYEMOTO
npeHenupoBaHueM azneHo3uH¢pochaToB. [loxkanyil, 3a mocieaHee roapl camble OONbIINE
JOCTIDKEHUST HAOJIOAAIOTCS B HMCCIIEIOBAHWU TPAHCHOPTAa IUTOKMHMHOB. M B 3TOH cdepe
IIOKa HeNb3s CKa3aTh, YTO MOJENb OKOHYATENFHO c(hopMynupoBaHa. JTO KacaeTcs Kak
BHYTPHUKIIETOYHOTO TPAHCIOPTA, TaK M JAJIBHETO TPAHCIOPTA IS KOMMYHHKAIIMH MEXIY
Pa3IMYHBIMHM YacTsAMH pacTeHus. JlaHHas 00JIaCTh TECHO CBsA3aHAa M C BOIPOCOM O MECTe
WHHUIAAIUN CUTHAJIa 3TOr0 TOPMOHA B KjeTke. M TyT Toke HeT OKOHYATEIbHOH SICHOCTH,
XOTS Ha ATOM IIYTH MMEIOTCS ONpeAeIeHHbIE JOCTHKEeHUs. Bo MHOroM, Bce BBIIIECKa3aHHOE
OTHOCUTCS K MOJICTBHOMY pAacTeHHI0 apabmmoricucy. B To ke Bpems pabora cC
CEIIbCKOXO3SHCTBEHHBIMU PACTCHUSIMH IIPE/CTABIsCT OOJBIIOW HHTEPEC C TOYKU 3PEHUS
NPAaKTUYECKOTO HCIOJIb30BaHMus. M TyT y IMTOKMHHHOB OIPEIEIIEHHO HMeEeTcCsl OoJbIioe
Oynymiee. DTH TOPMOHBI UMEIOT IUICHOTPONHBIN 3G GeKT Ha pacteHus. [Ipuuem mgaxe B psne
CTPECCOB, HampuMep, B ClIy4ae 3acyXH, JCHCTBHE WX Ha pa3Hble YacTH PACTEHUH HOCHT
HEO/IHO3HAYHBIA M J[a)Ke MPOTHUBOIIOJIOKHBIM Xapakrep. [Ipu 3ToM ciiemyer ckaszarb, 4TO
YCTPOMCTBO IUTOKWHUHOBBIX CHCTEM Y pa3HbIX pPACTEHHHA B AETAIAX MOXKET CHIIBHO
pasnmuuarbesa. M B mociegHee BpeMsi MHOTHE MCCIIEIOBaHMS KaK pa3 HAIpPaBICHb HMEHHO B
oToM HampaBieHuH. [lpm 3TomM 3HaHWMe O0a30BBIX MEXAaHM3MOB OpPraHM3ALMH OTOH
TOPMOHAJILHOW CHUCTEMBI B COBOKYIMHOCTH C TMPHMEHEHHEM IOCTOSHHO YIIYUIIAIOIIUXCS
METOJIOB MOJIU(HUKAINU TEHETUYECKOTO amiapara J0JDKHO, B KOHEYHOM UTOTE, TIPHBECTH K
CO3JIaHUIO CEITLCKOXO3SIMCTBEHHBIX KYJIBTYP HOBOTO MTOKOJICHHUS.

Pabota BbImonHeHa npu noanepxke rpanta PH® Ne 22-14-00259.

KiroueBbie ciioBa: IUTOKMHHWHBI, PCUCIITOPLI, IMEpE€aadya CUTHalla, TPAaHCTCHHBLIC PAaCTCHUA,
YIIy4IIEHHE CETbCKOXO03SMCTBEHHBIX KYIBTYP.

CURRENT ADVANCES IN THE STUDY OF CYTOKININ SIGNALING
MECHANISMS IN PLANTS AND POSSIBLE WAYS TO USE THIS KNOWLEDGE
TO IMPROVE AGRICULTURAL CROPS

Lomin S.N.
Timiryazev Institute of Plant Physiology, Russian Academy of Sciences, Moscow, Russian Federation
Key words: cytokinins, receptors, signal transduction, transgenic plants, crop improvement.
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POCTOBBIE, BUOCUMHTETUYECKHUE XAPAKTEPUCTHUKH
N BUOJIOTNYECKASA AKTUBHOCTD CYCHHEH3UOHHBIX KYJIBTYP KJIETOK
PANAX VIETNAMENSIS HA ET GRUSHV.

JIyHbKOBAa M.K.l, Turosa M.B.l*, ITonoBa E.B.l, IpyauuxoBa O.H.},
TopuHa T.M.l, KabiyaukoB O.I/I.l‘z, MeTaJbHUKOB H.C.l, IBeTKOBA E.B.3,
OpJIOBa A.A.', Hoco A.M."?

I/IHCTI/ITyT ¢usnonoruu pacrenuit um. K.A. Tumupszea PAH, Mocksa, Poccus;

2 MocKoBCKHii rocyJapcTBeHHbIN yHUBepcuTeT uMeHu M.B. JlomoHOCOBa,
6I/IOJ‘IOFI/I‘ICCKI/II/I (akynbret, MockBa, Poccus;

3 CankT- -IletepOyprckuii rocy1apcTBeHHBIN YHHBEPCUTET, Oronorndeckuii Gpaxynprer, CaHKT-
Herepbypr, Poccns.

“E-mail: titomirez@mail.ru

Panax vietnamensis — pacTeHue cemeiicTBa ApalMeBBIX, KCIOIb3yeMOE B
TpaauIMOHHON MeauuuHe Boetnama u Kurtas ans nedenus psjaa 3aboneBaHuil U B KauyecTBe
TOHU3UPYIOIIETO cpeacTBa. P. vietnamensiS OTHOCAT K PEeIKUM W OXPaHSCMbIM BHIAM,
MO3TOMY pa3paboTka OMOTEXHOJIOTUYECKUX TOIXOA0B /7S MOJIyUYeHHUs ero OMOoMacchl BeCbMa
aktyanpHa. llempto  maHHOW  paboTBl  OBUIO  OXapaKTEPH30BATh IO  POCTOBBIM,
[UTOJIOTUYECKIM, OMOCHMHTETUYECKHMM XapakTEepPUCTUKAM U OMOJOTUYECKOW aKTUBHOCTH
IIECTh IITAMMOB CYCIICH3MOHHBIX KYJIBTYp KJIETOK P. Vietnamensis, moyiydeHHbIX U3 Kajuryca
KopHsi omHoro pactenus. Ulrammer PV-70, PV-71 u PV-4 BepammBanu Ha cpene ¢
MUHEpaTbHOM ocHOBOH o ["amOopry ¢ mobasienueM ¢utoropmoHos 2,4-J1, 6-bAIl u HYK
st mramma PV-70 unu 2,4-J1, kxuneruna u HYK mis mrammor PV-71 u PV-4. [lltammbl
PV-71-SH, PV-70-SH u PV-4-SH kynbTUBUpPOBaIN Ha Cpelie ¢ MHUHEpPAIbHONW OCHOBOW MO
[enky u Xunbaedpanary ¢ nodapnenuem 2,4-J1 u kunetuna. [lokazano, 4to, Mo cpaBHEHUIO
C KyJIbTypaMH KIJIETOK JPYI'MX BMJIOB JKEHbBILIEHS, JJI1 BCEX HCCIECIOBAaHHBIX IITaAMMOB
XapaKTepHBbI JIOCTATOYHO BBICOKHE U CTAaOWIIbHBIE MOKa3aTeld pOCTa, a TakkKe OoIblias
CTeleHb [ETEPOreHHOCTH MHOMY/LLMU N0 pasMepy arperaros MOp(}onorun  KIeToK.
Ham6onee BBICOKO# MPOXYKTHBHOCTHIO (0,6-0,8 T *CyT) M yIeIbHOI ckopocThio pocta (0,2
cyT Y obmamator mrammsr PV-70, PV-4 u PV-4-SH. Macc- -CIEKTPOMETPUUYECKOE
npoQUINPOBaHUE METAHOJIBHBIX JKCTPAKTOB OMOMAacchl BCEX IITAMMOB  BBIIBHIIO
TUH3EHO3U/bl TPYII OJCAaHAHOBOM KHUCIOTHI, MPOTOMAHAKCaANoIa U MPOTOMAaHAKCATPUOIA
(0,2-0,7 wmrr 1 cyxoi wmaccel). B aHTHMUKPOOHBIX TecTax HauOOJIBIIIYI0 AKTHBHOCTH
NPOSIBUJIA  IIITAMMBI PV 70-SH u PV-71-SH (MUK 2-4 r-n* ans Staphylococcus aureus
ATCC 25923 u 1-2 it s Escherichia coli ATCC 25922). Jlns Bcex MTaMMOB BBISIBIICHA
aHTupaaukainbHas akTuBHOCTH 1o TectaM NBT, ABTS u DPPH. Takum o6pa3om,
UCCIICIOBAaHHBIE ITAMMBI SIBJSIOTCS TEPCIEKTUBHBIMU OOBEKTaMU Ui JajbHeuiei
pa3pabOTKK TEXHOJIOTHH MPOMBIIIIIEHHOTO TOyYeHHs KJIeTOuHO# 6nomaccer P. viethamensis
Y TIOJTy4EeHHS (PUTOIPEnapaToB Ha €€ OCHOBE.

HccnenoBanue BbINoyHEHO Ipu noziepkke rpanta PH® Nel19-14-00387.

KiroueBble cioBa: Panax vietnamensis, cycrieH3HOHHBIE KYJIbTYPbl KJIETOK, aHTUMHKPOOHAs
AKTUBHOCTb, aHTUOKCUJIAHTHAA aKTUBHOCTb, TPUTCPIICHOBBIC I'NIMKO3UIBI.

GROWTH, BIOSYNTHETIC CHARACTERISTICS AND BIOLOGICAL ACTIVITY OF
THE SUSPENSION CELL CULTURES OF PANAX VIETNAMENSIS HA ET GRUSHV.

Lunkova M.K.}, Titova M.V."", Popova E.V.}, Prudnikova O.N.}, Tyurina T.M.},
Klychnikov 0.1.>°, Metalnikov P.S.}, Tsvetkova E.V.%, Orlova A.A.}, Nosov A.M.*?

K A. Timiryazev Institute of Plant Physiology, Russian Academy of Sciences, Moscow, Russia;
Lomonosov Moscow State University, Faculty of Biology, Moscow, Russia;
¥ Saint Petersburg State University, Faculty of Biology, Saint Petersburg, Russia.

Key words: Panax vietnamensis, suspension cell culture, antimicrobial activity, antioxidant activity,
triterpene glycosides.
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9KCHPECCHUMUS I'EHA rbcL U COAEP)KAHUE BEJIKA RbcL
Y BUAOB C PASHBIM TUIIOM ®OTOCHUHTE3A
PU JEMCTBUUA ABUOTUYECKHX ®PAKTOPOB

JIyHbkoBa H.(I).*, [poxodrea MLIO., Xanuaosa JL.A., Hlyiickas E.B.

®denepalibHOE TOCYIAPCTBEHHOE OFOPKETHOE YUpexaeHNue Hayku HCTUTYT (PU3HONOTHH pacTeHUI
uM. K.A. Tumupszesa Poccuiickoit akagemuun Hayk, MockBa, Poccus
E-mail: nina.lunkova@gmai.com

Nzyuanu BoznerictBue I1D1-unaynupoBanHoro ocMmorudeckoro crpecca (-0.3 Mlla),
noBbIIeHHONW TemriepaTypsl (35°C), a Takke MX COBMECTHOIO JIEUCTBHS MPU HOPMaTIbHOU
(400 ppm) u nosbimenHoi (800 ppm) xonmentpaimn CO, Ha coiep:kaHue OOJBIION
cyobenunuibl (BC) 6enka pudynosobudochar kapookcuassl/okcureHassl (PBPK/O, RbcL)
U dKcIpeccuio coorBercTByromiero reda (rbcl) y Cs suma Chenopodium quinoa u C4 Buaa
Kochia prostrata.

VY C. quinoa obHapykeHO u3MeHeHue FKcnpeccuu rera (10-kpaTHoe CHUKEHHE) TOJIBKO
npu 35°C u 800 ppm CO,, 4To HE MPUBOAMIIO K U3MEHEHHIO B COAEPKaHUU Oellka, KOTOpoe
TaK)Ke OCTAaBaJIOCh CTAaOWJIBHBIM U TIPH APYruxX yciuoBusx Bo3zzaeiictBus. Y K. prostrata
Bo3zaericteue IIOIT kak omHOro ¢akropa, Tak M B pa3HBIX KOMOMHAIMSIX C JIPYTUMHU
dakropamu (35°C w/umu 800 ppm CO) npuBogmio Kk 10-KpaTHOMY CHUKEHHIO SKCIPECCUU
rbcL. Omnako mpu stom coxepkanrie bC PBDK/O unu He mensutoch (pu 800 ppm CO,
HE3aBHCHUMO OT TEMIIepaTypbl) WM HE3HAUYUTEIHHO OTKIIOHSJIOCH B CTOPOHY YBEIWYCHHS
(mpu 35°C u 400 ppm COy,), unu ymensienus (mpu 25°C u 800 ppm CO,). Takum obpazom,
u3MeHeHHe B coaepkaniu RDOCL He cooTBeTCTBOBaAIO M3MEHEHHSIM B dKcmpeccuu rbcl. Dto
MOXET OBITh 00YCJIOBJICHO KaK pa3HOW CKOPOCTHIO Jerpajganuu Oenka, Tak u Tem, 4to bC
PB®K/O wmoxer oOHapyxuBaTbcs BHE xjoporactoB. OO 3TOM  CBHIIETENBCTBYET
BBISIBICHHOE METOJIOM MMMYHHOM JIOKQJIW3allii W3MEHEHHe B cooTHomieHnn RbCL BHyTpH
xsoporiactoB (XRbcL) u BHe xmoporiacroB (BRbCL) B yenosusx 35°C mpu 400 ppm u 800
ppm CO;. B ycnousx 800 ppm CO, mpu 25°C nHabmonanoch 2,5-KpaTHOE yBEIWYCHHE
cootHomienus: BRbcL/xRbcL npu tom, uto cymmapnoe copepxkanne bC PBOK/O Bozpactano
Ha 20%, torma kak mpu 35°C BRbCL/XRbCL cuHmxkanoch BaBoe, a coaepkanue Oeika
BO3pacTasio B JBa pasa. [Ipu sTom skcnpeccus rbcL He MeHsutach B o0oux ciaydasx. Takum
00pa3oMm, MOTy4YeHHbIE PE3yIbTAThl MTO3BOJISIOT MPEANOI0KUTH Pa3HYIO0 CTPATETHIO OTBETa Ha
ypoBHe 3kcnpeccun rbcl u cogepsxanus RbcL y usydennbix Cz u C4 BHIOB Ha BO3IACHCTBHE
(bakTOpOB CpebL.

Kawuesbie caoBa: ren rbcl, 6emox RbclL, Chenopodium quinoa, Kochia prostrate,
abuornyeckre GakTopsl

EXPRESSION OF THE rbcL GENE AND THE CONTENT OF THE RbcL PROTEIN
IN SPECIES WITH DIFFERENT TYPES OF PHOTOSYNTHESIS UNDER THE
ACTION OF ABIOTIC FACTORS

Lunkova N.F., Prokofieva M.Yu., Halilova L.A., Shuyskaya E.V

K.A. Timiryazev Institute of Plant Physiology, Russian Academy of Sciences, Moscow, Russia
Key words: gene rbcL, protein RbcL, Chenopodium quinoa, Kochia prostrate, abiotic factors
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OTBETHBIE PEAKIIMX BUHOT'PAJA HA CYBOIITUMAJIbHBIE
TEMIIEPATYPBI B ECTECTBEHHBIX U HCKYCCTBEHHBIX YCJIOBUAX
HA ®OHE IPUMEHEHHMA UHAYKTOPOB YCTOMYUBOCTHU

JIynuxui E.O.", CynasipeBa MLA.

OI'BHY «Ceepu-Kaskasckuii penepanpHblil HAYYHBIH LHEHTP CaA0BOJACTBA, BAHOTPAJapCTBa,
BUHOAENU», T. Kpacnomap, Poccust
E-mail: peacemasterracer@gmail.com

Hapymienne nMKIMYHOCTH MPUPOAHO-KIMMATHUECKUX MPOLECCOB, (OpMHUpYIOIIeHCs
TEHJACHIMM YCWIEHMs KOHTHMHEHTAJIbHOCTM KJIMMaTa Ha tore Poccuum mnpuBoauT K
MOBBIIICHUID METEOCTPECCOBBIX IMOBPEXKACHHUM, UYTO aKTyaJIU3UpPyeT HaIpPaBICHHOCTH
WCCJICIOBAaHU B OOJACTH TOBBIIICHHS CTPECCOYCTOMUMBOCTH pacTteHuil. B Kpacnomapckom
kpae (okoio 30 % miomaaei pocCUCKUX BUHOIPATHUKOB) MOBTOPSIOUIMECS MOHMKEHUS
TeMneparypbl B 3UMHMA nepuox g0 -20...-22°C  HaHOCAT CYLIECTBEHHBIH BpEN
BUHOTPaAapCcTBY. DD PEeKTUBHOE MOBBIIIEHHE MOPO30CTOMKOCTH MOXET OBITh OCYIIECTBIECHO
NyTeM CTUMYJSIIMM 3alllUTHBIX peakuuid. OOBEKTaMU MCCIEI0BAaHUS SIBISUIMCH COPTa
BUHOTPa/Ia, KOHTPACTHBIE MO MOPO30CTOMKOCTU. B pabore Oblna mccieqoBaHa SKCIPECCHS
FEHOB YIJIEBOJHOTO M JIMOUAHOIO OOMEHa, COJAEpKaHME MAaJOHOBOIO JHANbJAETHAA,
VIJIEBOJIOB, AKTUBHOCTb AHTHOKCUAAHTHBIX (epmeHTOB. [lepokcugazHas aKTHUBHOCTh
KOppelIupoBajia C MOHM)KEHUEM TEMIIEpaTypbl Yy MOPO30CTOMKHX COPTOB U COJEpKAHUEM
pPacTBOPUMBIX YIJIEBOJOB — Y HEMOPO30CTOMKOro copra. TemmepaTypHble KojeOaHUs He
OKa3bIBAJIM BIIMSHUS HA SKCIPECCUIO0 N'€HOB JIMIUAHOIO U YIJIEBOJHOIO OOMEHOB B TEUEHUE
Mepro/ia MOKOS B €CTECTBEHHBIX YCIOBUSAX. YPOBEHb OTHOCHUTEIBHOW HSKCIIPECCUU TE€HOB,
YYaCTBYIOUIMX B META0OIM3ME Caxapo3bl M TpPEerajo3bl, W3MEHEHHSX JMIMUIHOTO COCTaBa
MeMOpaH, CYIIECTBEHHO MEHSUICS B pa3Hble CTaJWU MepuoAa Mokos. JJaHHble FeHbl MOTYT
o0ecreynBaTh perysuio CTaIui IOKOsl y BUHOTPaia U 00ecreuyuBaTh MPU ATOM pa3IMIHbIC
YPOBHH YCTOMUMBOCTH K HU3KUM Temrieparypam. O0paboTKa COPTOB BUHOTPAIa Pa3TUIHBIMA
CTUMYJISATOPaMH II0Ka3aja BBIPAKEHHYIO IIOJIOKUTEIbHYIO JUHAMHKY B CHHKEHUH
MOBPEKJICHNUSI BUHOIpaja HU3KMMH TeMmIeparypamu. Y coptoB Mepio u  JlocTONHBIM
CHIDKEHHE MOBPEXJAEMOCTH TKaHeW HU3KUMHU TeMIlepaTypaMu o0eclieunBajo MpUMEHEHHe
MeTWIKacMOHaTa M snuOpaccuHonuaa, a y coptoB Kypuanckuit 1 TAHA 33 nponun u
JUMETUWICYIb(OKCHT COOTBETCTBEHHO. TakuM 00pa3oM, MOPO30CTOMKOCTh BHHOTpaja
ABIIIETCS  CINEUU(UUECKUM COPTOBBIM NPU3HAKOM M  KOHTPOJMPYETCS PpazIuYHBIMU
MEXaHU3MaMH, 4TO OINpPENeNNIO Pa3HUIy BO 3PQeKkTe OT CTUMYIUPYIOIIUX U 3alUTHBIX
00paboToK.

KaroueBble ciioBa: BHUHOI'pan, HHSKOTCMHepaTypHLIﬁ CTpPECC, OTBETHBIC PCAKINU, UHAYKTOPbI
MOPO30CTOUKOCTH

GRAPE RESPONSES TO SUB-OPTIMAL TEMPERATURES UNDER NATURAL
AND ARTIFICIAL CONDITIONS ON THE BACKGROUND
OF THE APPLICATION OF BIOSTIMULANTS
Lutskiy E.O., Sundyreva M.A.

Federal State Budget Scientific Institution «North Caucasian Federal Research Center for Horticulture,
Viticulture, Winemaking», Krasnodar, Russia

Key words: grapes, low-temperature stress, low-temperature stress responses, freezing
tolerance, biostimulants
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CPABHUTEJIbHBIA AHAJIN3 TOKCHYECKOTI'O JTEMCTBUSI
N PACHPEAEJEHUSA HUKEJA Y PACTEHUU MICROTHLASPI PERFOLIATUM
N NOCCAEA CAERULESCENS
JsixoBa T.JO.", KoxkeBHHKOBa A ., 3n00un U.E., Kapramos A.B., Ceperun U.B.

WuctutyT pusnonornu pactennit um. K. A. TumupszeBa PAH, Mocksa, Poccus
E-mail: renard.roux@mail.ru

[Ipoanamu3upoBaHO pacrpenesieHHe W Tokcudeckoe geiictBue NI Ha pacTeHus
runepakkymyisitopa Noccaea caerulescens (momyssiumst Wilwerwiltz) u  uckmrouarens
Microthlaspi perfoliatum. Pacrenust BbIpamiuBaad B Te4eHHE 2 MECSIEB Ha PacTBOpPE
Xormauga B mpucyrctBud NiSO; B pasubix konnentparusx (20 — 800 mxM g N.
caerulescens u 5 — 160 mxM mast M. perfoliatum). Pacrenust N. caerulescens 6w Gonee
ycToWunBbl K jaedctBuio Ni mo cpaBHeHuro ¢ M. perfoliatum, o 4yem cBuperenbcTByeT
NPOSIBJICHUE TOKCHYECKOTO JeUcTBUS Ni y HCKIIIoYaTess pu 0ojiee HU3KUX KOHIICHTPAIUIX
Ni. UyBcTBHUTENILHOCTh KOpHE# u moberoB k Ni y 3Tux BHIOB ominmyanack. TOKCHYECKOE
nevictere Ni Ha BOIHBIN peskuM B OOJIbIICH CTEIICHH MPOSIBIISLUIOCH B moberax M. perfoliatum,
C 4eM MOXeET OBITh CBSI3aHO CHIDKCHHE HAKOIUICHHS WX ChIpoil Ouomacchl. Bricokast
YCTOWYHMBOCTh KOpPHEW HCKIIIOYaTeNss U 1Mo0eroB rumnepakkymyssitopa kK Ni Moxer ObITh
cBsizaHa ¢ Oosiee 3ddekTuBHBIME MexaHu3Mamu JeTokcukanuu Ni B 3Tux opraHax. B
omimmyre ot N. caerulescens, y M. perfoliatum npu neiictBuu Ni Ha0/1I01a70Ch YBETHUCHHUE
WHTECHCUBHOCTH TPAHCIHMpAIIMK U YUCIA YCThHIl B BepxHed snmaepme smcta. CopaepikaHue
NpPOJIMHA U MAJIOHOBOTO JHANbACTHIa BO3pACTalo Mpu 0ojiee HU3KUX KOHIeHTparwmsx Ni B
pacTBOpe Yy HCKIIIOYATENlsi IO CPaBHEHHIO C rumepakkymynsrtopoMm. Hakomnenune Ni B
noOerax, (GakTop TPAHCIOKAIIMK U CYMMAapHOE IMOTJIONICHUE YBEIIMYUBAINCH C MOBBIIICHHEM
koHueHtpauuu Ni B cpeiae W ObUTM BBINIE NPH SKBUMOJSPHBIX KOHIEHTparusx Ni y
THIIEPAaKKyMYJIATOpa M0 cpaBHEHHIO ¢ uckirouareneM. Y N. caerulescens Ni HakamiuBaics B
noberax, a y M. perfoliatum nakormieHre B KOPHSAX WM MOOErax 3aBHCEI0 OT KOHIIEHTPAIMU
Ni B cpene. Y ob6oux BuaoB Ni HakariMBaics B KOHYMKAX KOPHEH, MPOBOSIINX TKAHIX W
SMHUICPME JIMCTHEB TNPH HHU3KHX KOHIeHTpauusx NI B cpele, a NpuU WX MOBBINICHUN
BBISIBIISUICS] B pU30JIepMe, Kope u cteiie kopHel. Hakomienue Ni B amuiepMe JHCTa SBISETCS
BOXHEHIIMM MeXaHu3MOM JeTrokcukanuu Ni, orpanuuuBarommmM mnoctymieHune NI B
Me30(HIUT U ero BIMsHUE Ha (DOTOCHHTETHYCCKUH arnapaTt pacTeHUH.

HccnenoBanus BeimoiaHeHbI 3a cyet cpencts PH® (mpoext Ne 21-14-00028)

KiroueBble ciioBa: HUKCJIb, TOKCUYHOCTb, PACIIPEACICHUC HUKCIIA, TUIICPAKKYMY AL

COMPARATIVE ANALYSIS OF NICKEL TOXIC EFFECTS AND DISTRIBUTION
IN MICROTHLASPI PERFOLIATUM AND NOCCAEA CAERULESCENS

Lykova T.Yu., Kozhevnikova A.D., Zlobin L.E., Kartashov A.V., Seregin L.V.
K.A. Timiryazev Institute of Plant Physiology, Russian Academy of Sciences, Moscow, Russia
Key words: nickel, toxicity, nickel distribution, hyperaccumulation
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BJAKHOCTD BO3YXA KAK ®AKTOP CTPECCA B YCJIOBUSAX TEIIJIOBOI'O
HIOKA. BJIUAHUE HA ®OTOCUCTEMBI 1 A 2.
JIBICEHKO E.A.l*, Ko3yaeBa M.A.lz, Kanayc A.A.l, Mumésirko HJL,
Ky3nenos B.B.
! WuctutyT pusnonoruu pactennit PAH, Mocksa, Poccus;
2 HuctutyT PyrnamentansHbix npodaem ouonorun PAH, IlymuHo, MockoBckas 0611., Poccus;

3 benopycckuii rocymapcTBeHHBIA YHUBEPCHTET, bronoruueckuit ¢pakynsteT, MUHCK, benapycs.
“Email: genlysenko@mail.ru; +7 499 231-83-44

Temmosoit moxk (TI) B mpupone compoBoxaaercs nedunutom Biard. [loHmKeHHAsS
BJIQXKHOCTH PACCMaTPUBAETCS KaK HEIOCTATOK BOJBI 1JIsl OTJIOMICHUSI KOPHSAMU. MBI BIiepBbIe
MOKa3aJii, YTO HEJOCTAaTOK BOJABI B BO3JyXe yCyryomsier moBpexaatromiee nericteue TII Ha
AKTUBHOCTH (POTOCHCTEM U O0IIIee COCTOSIHUE PACTEHUH.

Moutoable pacTeHust SUMEHS M KyKypy3bl nojsepraiu 48 4 poszaeiicteuto TI pa3Hoit
unteHcuBHocTu: Msarkuil TLI (37°C), monunonennsiit TI (42°C) u moutu neranspHbii TII
(46°C). Kaxnpiii Bapuant TILI Obul mpoBefeH NapajulebHO B YCIOBMSX HNOBBILIEHHON U
MOHIKEHHOM BIIAYKHOCTH BO3/1yXa.

VYBenuueHue TemmepaTyphl IOAABIAJIO POCT PACTEHMM; B PpEAKUX  Clydasx
HAOJI0/IAI0Ch YMEHBIICHHE HCXOTHBIX pa3MepoB. BraxxHOCTh BO3[yXxa HE BIHsIa HA POCT
pactenmii B koHTpoie (24°C) u nipu msarkom TII (37°C), oka3wiBana cinaboe BIMSHUC TPU
42°C u cunpHoe nipu 46°C. O6a BUAa pe3KO YBETWYHBAIN MOTJIOUIEHUE BOJIBI KOPHSAMU TpU
37°C. Ilpu nanpHellIeM MOBBIIIEHUM TEMIEPATYpbl, SUYMEHb HE MOr 0oJiee YBEIMYMBATH
MOTJIOIIEHUE BOJbI KOpHSAMH; B ycinoBusaAx 46°C mpu NOHMKEHHOM BIAXXHOCTU BO3]yXa
pacTeHMsl SUMEHs MOrudanu K KOHIYy SKclepuMeHTa. PacTeHuss KyKypysbl YBEIMYHMBAIU
MOTJIONICHUE BOJbI KOPHSIMH MPHU O0Jiee BHICOKUX TeMIepaTypax U BbLKUBAIH.

[ToHnkeHHasi BIIQYKHOCTh BO3AyXa CHIDKAJIA AKTHBHOCTH (DOTOCHCTEM; IPOSBICHHE
s dexta 3aBuceno ot obuiero cocrosiHus GorocucTeMm u pacteHuil. B konrpone u mpu 42°C
HaOmonancss MajleHbkuil mnoHwwkaomuid 3¢dext. [Ipu 37°C mpoucxoausia axTHUBALUSA
¢dorocucrem, nmosromy 3¢ddexr BraxkHOocTH Bo3nyxa ucuesan. Ilpu 46°C pacteHus um ux
doTocucTeMbl OBUTM CUIIBHO TIOJABIICHBI; B JTHUX YCIOBUAX S(D(PEKT BIAXKHOCTH BO3TyXa
cTaHoBWICSA OonbIMM. CXOJIHOE CHMKEHHE aKTUBHOCTU (POTOCHCTEMBI 2 JOCTHIaloch Y
SAYMEHS M KYKYpY3bl 32 CUET pa3HbIX HEPOTOXUMUYECKUX MEXAHU3MOB.

Takum 00pa3zoM, BIQXHOCTb BO3JyXa SBIIETCS (DAKTOpPOM CTpecca, CHIIKAIOIIUM
AKTUBHOCTb (POTOCHCTEM, B pE3YJIbTAaTE YETO MOAABISIETCS POCT pacTECHUI.

Pesynbratel omyonukoBansl: Lysenko et al., 2023. Plant Physiol Biochem, 194: 246-
262. DOI: 10.1016/j.plaphy.2022.11.016. PaGota BbIlOJHEHA B paMKax roc3agaHus (Tema
Ne122042700044-6) u npu yacTuuHOM nojepxkke rpanta PHO.

KaroueBble c10Ba: TEIUIOBOH IIOK, BJIaXXHOCTh BO3/1yXa, hoTocucTemsl 1 u 2.

AIR HUMIDITY AS A STRESS FACTOR INFLUENCING ACTIVITIES
OF PHOTOSYSTEMS I AND Il UNDER HEAT STRESS.
Lysenko E.A.}, Kozuleva M.A.*?, Klaus A.A.%, Pshybytko N.L.3, Kusnetsov V.V.!

“Institute of Plant Physiology, RAS, Moscow, Russia;
2 Institute of Basic Biological Problems, RAS, Pushchino, Moscow region, Russia;
¥Belorussian State University, Biological faculty, Minsk, Belarus.

Key words: heat stress, air humidity, photosystems | and II.
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PEI'YJIAUA BAJTAHCA ®OTOCHUHTE3/ABIXAHUE
IPU KPATKOBPEMEHHOM AKTUBAIIMA ®UTOXPOMHOM CUCTEMBI
N JUHAMUKA POCTOBBIX ITAPAMETPOB IIPU IIEPUOJUYECKOM
KC-OBJIYYEHHUU NEJOI'O PACTEHUA B OHTOI'EHE3E

Jrooumos B.1O.", Koco0proxoB A.A.

WuCcTuTyT QyHAamMeHTanpHbIX podiem 6uomorun PAH, ITymmHo, Poccus
“E-mail: lvyu99@mail.ru

Ha pacrenmsix orypua (Cucumis sativus L.) uccinemoBanu CUTHAJIBHOE JACHCTBHE
kpacHoro cBera (KC) Ha cooTHolIeHHWE TOTOKa Yriiepoja MO JAbIXaTeIbHOMY H
(OTOCHHTETUYECKOMY ITyTSIM METa0O0IM3Ma B JTUCTHIX U BO3MOKHOCTBH PETYJISIIMH POCTOBBIX
MPOLIECCOB U HAKOIUIEHHs Onomaccel 1enoro pacrenus B 10—15-nHeBHOM OHTOreHese npu
NEpUOIMYECKOM JIOCBeUMBaHMM pacteHuil cnabeiMu  gozamu KC. Ilpu omHOKpaTtHOM
00JIy4eHHH JTUCTHEB, aIalTUPOBAHHBIX B TemMHOTe, no3ou KC 15-18 k]lx M2 MPOUCXOAUIIO
YBEJIMYEHHUE MPOITYCKHON CIIOCOOHOCTH BOCCTaHOBHTEIBHOTO MEHT030(hochaTHOro 1ukia (1o
aktuBHOCTH HAJIO-OT'A-JAIT, KO 1.2.1.13 ) B 1,5-2,0 paza u CHM)KEHUE MPOIMYCKHOI
criocoOHocTH rmkosm3a (mo akruHoctd HAJI-OT'A-AIT, K® 1.2.1.12 ) na 30-40%. Takoe
W3MEHEHHE AaKTHBHOCTH  KIIIOUEBBIX dJHeprorpanchopMupyromux (HepMeHTOB  JBYX
IIPOTUBOINOJIOKHO HAIPAaBJICHHBIX IIOTOKOB YIJIEpoJa KOPPEIUPOBAJIO C YBEIMYEHUEM
ckopocti accuMuisiuu CO; 1enbIMU UHTAaKTHBIMH JUCTBhsIMH B 1,5-2,0 paza. 10T 3dpdext
KC 3aryxan npu BbIIEp)KHMBAaHUU pacTeHUU B TeMHOTE B TeueHue 30—60 munyr. Pactenus,
BbIpanieHHble B Tedenue 10-15 nueit ma Genmom cery (PAP = 300 Mkmoib M2 c‘l) c
nepromaeckum nodasnerneM KC (A = 660 uM, iz = 30 M, 75 MMonb M2 ¢, 15 MunyT
Kaxasle 120 MuUHYT) npu u3MepeHuu akTuBHOCTH DI A-nmeruaporeHas U  CKOPOCTH
accumuisiiuu CO; yepe3 12 gacoB nocne KC-gocBeTkr mokaszaiu yBEITUYEHUE aKTHBHOCTH
xjoporutactHoro ¢gepmenta Ha 40-45% u cHmkeHue nuroruiazmatudeckoro Ha 30%. Ilpu
ATOM TakK e PErucTpupoBanioch yBenuuenue dporocurresa Ha 40-50%. Mopdomerpuueckue
u3Mepenuss Ha 5, 9 m 15 geHp Bereranuu nokasan, 4To npu JpononHuTteasHoM KC-
0o0Jy4yeHUH IUIOLIa/b CEeMSAOIbHBIX JUCTheB yBenuuuBaercss Ha 30-40% wu mnepBoro
Hactosamero gucta — Ha 40%. K koHnmy ontorenesa cexxuil u cyxoil Bec KC-pacrenuit
MPEBOCXOUIT KOHTposibHbIe BeanunHbl Ha 30—40%. Takum o0pazom, MOXXHO TOBOPUTH O
«3aKpEeIUIEHUN» PEryasTOPHOrO JeHcTBUS (DUTOXPOMHOM CHCTEMBI IpHU MEPHOAMYECKON
HU3KosHepreTuueckon (4-5% oT 103bl 0enoro cBera) akTHBAMM €€ Ha COOTHOILIEHUE
IpoIeccoB aHaboIM3Ma U KaTaboau3Ma B MaciTade 11eJ1I0ro pacTeHHs.

KuiroueBble ciioBa: Onomacca, JbIXaHue, pocT, GUTOXPOM, (HOTOCHUHTE3

REGULATION OF PHOTOSYNTHESIS/RESPIRATION BALANCE
UNDER SHORT-TERM ACTIVATION OF THE PHYTOCHROM SYSTEM
AND THE DYNAMICS OF GROWTH PARAMETERS DURING
PERIODIC WHOLE PLANT RL-IRRADIATION IN ONTOGENESIS

Lyubimov V.Yu.", Kosobryukhov A.A.

Institute of basic biological problems RAS, Pushchino, Russia
“E-mail: lvyu99@mail.ru

Keywords: biomass, respiration, growth, phytochrome, photosynthesis
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METABOJIMYECKHUE U BHOXUMHWYECKHUE I'PAJTMEHTBI B COUBETHAX
O3MMOMU INIIEHUIIBI B ®A3Y ITPEJAKOJIOINEHUSA

JIro0ymkuna I/I.B.l’z*, IMoasixoBa M.C.l, ITomopuen A.B.l, Kupuuyenko K.A.L
3abaHoBa H.C.l’z, KopcykoBa A.B.l, I'pabdenbHbIX O.I/I.l’z, ITo0e:xumoBa T.l'[.l,
dynapeBa JL.B.}, Boiinukos B.K.!

! deseparnbHOE rOCYIapCTBEHHOE BIOPKETHOE yupexieHue Haykn CHOMPCKHiT HHCTHTYT (DU3HONOrHH
n 6uoxumum pacternii CO PAH, Upkytck, Poccus

? DefepanbHOE FOCYIAPCTBEHHOE OFOKETHOE 00PA30BATENLHOE YUPEKICHHE BHICIIETO 00Pa30BaHUS
Wpkyrckuii rocyaapcTBeHHbIN yHUBEpcUTeT, UpkyTcek, Poccus

“E-mail: ostrov1873@yandex.ru

®da3a npeaKoJIOMIEHUs BISETCS. OJJHUM U3 KIIIOYEBBIX IIEPUOJOB B IIPOLIECCE PA3BUTHUS
COLIBETHH Y 3JIaKOB. B B 3TO BpeMmsi, B 3aBUCUMOCTH OT YCJIOBHH BHEIIHEH CPEXbI, a TAKXKE
($U3M0TI0T0-OMOXUMHUECKOTO COCTOSTHHSI IIBETKOB MIPOUCXOIUT NEPEKII0UeHIE TeHETUYECKON
OpOrpaMMbl, KOTOPOE MPUBOJUT K OTMHUpaHHUIO HauMeHee JU(p(EepeHUUPOBAHHBIX U
pa3BUTHIX ILBETKOB. [lepexiitoueHne reHeTHMYeCKOH MpOorpaMMbl Pa3BUTUS MUKPOCIOP BO
BpeMs (a3bl MPEAKOIOIMIEHUS BO3MOXKHO ITyT€M IPUMEHEHHUS CTPECCOBBIX BO3JEHCTBHM.
OpnHako HEJAOCTAaTOK JaHHBIX O MeTabonM3Me IBETKOB, HAaXOJAIIMXCS B COLBETHUH,
OTPaHUYMBAET HUCIOJIb30BAHUE COBPEMEHHBIX OMOTEXHOJOTHMYECKUX MOJXOA0B Y 3/1aKoB. B
HacToAlell paboTe OBLIO IPOBEJEHO CPAaBHEHHME YPOBHS HECTPYKTYPHBIX YIJIEBOJIOB,
AKTUBHOCTH JABIXaHUS M COJEP)KAHUS KUPHBIX KHUCIOT U psAJla TOPMOHOB B TKaHAX L[BETKOB
03UMOM MIIEHUIIBI M3 pPa3HbIX YacTed Kojoca (BepXHeH, cpenHed W HuxHEH). B TkaHsax
I[BETKOB M3 CpelHeH M HIKHEH dYacTedl conBeTHs ObLIM BBIABJIECHBI 00Jie€ BBICOKOE
COJIEpKAHNE BOJOPACTBOPUMBIX YIVIEBOAOB M 00JI€€ BBICOKAS CKOPOCTb OOLIETO JbIXaHMS.
MakcumanbHOe conepkaHue HeHachlleHHbIX kupHbIX kuciaoT (HHXKK) u mponykros
NEPEKUCHOI0 OKUCIICHHUS JIMMKUIOB ObUIM OOHApYKEHbl B HUKHEW 4acTU COLBETHS. Y POBEHb
UH/10J1-3-YKCYCHOH, a0CIIM30BOM U KACMOHOBOM KHCJIOT ObIJI OJMHAKOBBIM B TKAHSIX LIBETKOB
U3 Pa3HbIX YacTeH COLBETHsI, OJHAKO coiepxkaHue canuuuiaoBoi kuciotel (CK) B HMKHEN
4acTH Kojoca ObIJIO MOYTH B 2 pa3a BhINIE, YeM B BepXHEW W cpenHed yacTax. Takum
00pa3oM, B COLBETUAX ObUIM OOHApY>KEHBI TPaJIMEHTHI JIbIXaHUs, COJEPKaHUS YIJIEBOJOB, a
takxe Meradbonmsma HHXK ¢ makcumymamu B HIDKHEH 4acTH KoJ0ca, YTO CBUAETENbCTBYET
0 €ro BBICOKON MeTaboJIM4ecKod akTMBHOCTH. B To ke Bpems makcumym cozaepxanus CK,
ABIIIOIIEHCS TOPMOHOM CTpecca, TaKK€ NPUXOMWICS Ha HIDKHIO YacThb COLBETHS.
OO6HapyxeHHble MeTabonuyecKue M OMOXMMHYECKHE TPaJAMEHThI B KOJIOCHIX O3UMOM
NIICHULBI CBUIETEIBCTBYIOT O Pa3HBIX CTPAaTErMsIX Pa3BUTHs LIBETKOB, ONPEAEISAEMBIX HX
MOJIO’KEHHUEM B COLIBETHH.

KuroueBbie ci1oBa: conBeTue IIIEHUIBI, JbIXaHHWE, BOAOPACTBOPHMBIE YIJIEBOJBI,
NEPEKUCHOE OKUCIIEHUE JINMTUOB, KUPHbIE KUCIOTHI, TOPMOHBI

METABOLIC AND BIOCHEMICAL GRADIENTS IN WINTER WHEAT
INFLORESCENCE IN THE PRE-SHUTTING PHASE

Lyubushkina 1.V.}?, Polyakova M.S.}, Pomortsev A.V.%, Kirichenko K.A.12,
Zabanova N.S.*?, Korsukova A.V.}, Grabelnych O.1.?, Pobezhimova T.P.},
Dudareva L.V.}, Voinikov V.K.*

! Siberian Institute of Plant Physiology and Biochemistry SB RAS, Irkutsk, Russia
2 |rkutsk State Univercity, Irkutsk, Russia

Key words: wheat inflorescence, respiration, water-soluble carbohydrates, lipid peroxidation,
fatty acids, hormones
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CTPECC-UHJIYIIUPOBAHHAS AYTO®AT'US B KJIETKAX PACTEHUM:
POJIb S-HUTPO3UNJIMPOBAHMUS BEJIKOB

Ma3zuna A.B.l*, I'asuzoBa H.I/I.l, JlamunoBa A.F.l, CosoBbeBa M.A.2,
IlymuianHa 10.C.2, I'op6au JLILZ, JlykameBa E.M., ®posoB A.A? Munu6aesa ®.B.!
' KUBE - 060co6nennoe cTpykTypHoe noapasaeneuue UL KasHL[ PAH, Kazaus, Poccus

? Cankr-TlerepOyprekuit rocynapcTBeHHbIi yHUBepcuteT, CankT-IleTepOypr, Poccus
E-mail: abmazina@gmail.com

Aytodaruss  sBisieTcs  BBICOKOKOHCEPBAaTHBHBIM  KAaTaOOJUYECKHM  KJIETOYHBIM
IPOIIECCOM, BOBJICYEHHBIM B TMPOLECCHl PA3BUTUS OpPraHW3Ma, AaJanTalui0 KJIETOK K
CTpeccoBBIM (haKTOpaM OKpPYKarollel Cpelbl U MPOrpaMMHUpPYEeMYyIo THOeNb KieToK. OqHUMEI
U3 UHAYKTOPOB ayTo(aruu sBISIOTCS akTUBHBIE PopMbI a3oTa. KioueBsiM Mexanu3zmoM NO-
OMOCPEIOBAaHHOW CHUTHAJIM3AIMU SABISETCS MOCTTpaHcisuonHas wmoaudukanus (I1TM)
0OCJIKOB TIOCPEJCTBOM S-HUTpo3uiupoBaHus. B kierkax >xuBoTHbIX 3Ta [ITM sBisercs
TPUITEPOM CUTHAIIBHBIX KacKaJoB B TMpoleccax HHAYKUuu ayTrodaruu. [ns pactenwmii
uHOpPMaLUs O POIH S-HUTPO3UIMPOBAHUS OEJIKOB B MpoIeccax ayToaru KpaitHe CKyIHa.
Llenpto maHHOW pPAaOOTHI SBISJICS aHANM3 S-HUTPO3WIMPOBAHUS OENKOB, BOBICYECHHBIX B
ayto(aruro, B KJIETKaX KOPHEH MIICHUIIBI.

BoszeiictBue Ha wuHTakTHBIe KopHH Triticum aestivum mgonopa NO (KNO;) wim
AHTUMUIIMHA A TPHUBOAMJIO K HAKOIUIEHHIO B KJIETKax ayTo(arocoM W MOBBIIICHUIO
skcnpeccun ayroparnueckux (ATG) renos. buonndopmaTiuueckuii aHanu3 BBISIBUJ HaJIHUKE
CaiToOB S-HUTPO3MIMPOBaHUs B cTpyKType OenkoB ATG4a, ATG4b, ATG16, ydacTByromux B
pa3iauuHbIX craausx QopmupoBaHus ayrodarocoM. MeToAOM HUMMYHOIUTOXUMHUHU C
UCTIOJIb30BaHUEM MOHOKJIOHAJIBHBIX aHTHUTEN BBISBICHO HAKOIUICHHE S-HUTPO3WINPOBAHHBIX
OenkoB B  KJIETKax KopHed mpu wuHAykKuuu ayrodaruu. Wnentudukanuio  S-
HUTPO3WJIMPOBAHHBIX  OEITKOB MPOBOJWJIM C TIOMOIIBIO  CTaHIApTHOro  bottom-up
OpOTeOMHOro moaxonaa, Bkimovatomero PAGE  smekrpodopes, BectepH-0n0TTHHT,
NOCEAYIOIUI TPUIICUHOMN3, aHaiau3 ¢ nomombio nanoLC-MS/MS u uaeHTHdUKaLNIO
AMUHOKHUCIJIOTHBIX TMocyiefoBareabHocTell. C MOMOIIBI0 MOJAETUPOBaHUS OeI0K-0ETKOBBIX
B3aMMOJICHCTBUI MpECKa3aHO BOBJIEUEHHE MJEeHTU(GUIMpPOBAaHHBIX OenkoB, B T.u. GAPDH,
ABC-tpancnioprepa u 1Ap., B ayrodarudeckue mporecchl. llomydeHHBIE pe3yIbTaThl
CBUJIETEJILCTBYIOT O TOM, 4YTO S-HUTPO3WJIMpOBaHME sBisercs KiarodeBol [ITM,
peryIupyromeid aKTUBHOCTh Pa3iMYHBIX OEJNIKOB, y4acTBYIOHNIMX B ayTo(aruu B KIETKax
pacTeHUN.

JlaHHO€ nccraegoBaHNEe BBIITOIHEHO B paMKax rocyaapctBeHHoro 3aganus OUILL KazHI]
PAH.

KuiroueBble ciioBa: Triticum aestivum, ayrodarus, okcua a3ota, S-HUTPO3HWIHPOBAHKE OSITKOB

STRESS-INDUCED AUTOPHAGY IN PLANT CELLS:
THE ROLE OF PROTEIN S-NITROSYLATION

Mazina A.B.}, Gazizova N.1.}, Daminova A.G.}, Soloveva M.A.?, Schumilina U.S .2,
Gorbach D.P.2, Lukasheva E.M.?, Frolov A.A.2, Minibayeva F.V.!

! Kazan Institute of Biochemistry and Biophysics, Federal Research Center
"Kazan Scientific Center of RAS", Kazan, Russia
2 Saint Petersburg State University, St Petersburg, Russia;

Key words: Triticum aestivum, autophagy, nitric oxide, S-nitrosylation of proteins
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PEAKIIUA TOPMOHAJIBHOI'O CTATYCA SOLANUM TUBEROSUM
HA CTPYKTYPHOE COCTOAHUE TYBYJIUMHOBOI'O HUTOCKEJIETA

MakeeBa I/I.IO.*, y3una T.N.

®I'BOY BO «Opnosckuii rocynactsennblil yausepcutet nmenu U.C. Typrenesay, Open, PD;
“E-mail: makeevainna@inbox.ru

HccnenoBaHus MOCIEIHUX JIET CBUAETEILCTBYIOT, YTO LMTOCKEIET—OIOCPEI0BAaHHAS
TOPMOHAJIbHASL PETYJISAIUS pocTa U MOp(doreHesa OCyHIECTBISECTCA KaK 3a CUET U3MEHEHUS
IIPOCTPAHCTBEHHOM OpraHM3aluy 3JEMEHTOB LIUTOCKENETa, TaK U IKCIPECUU I'€HOB CHHTE3a
TyOyJIMHa, aKTHHA M acCOLMHUPOBAHHBIX C HUMHU Oenkamu. Bmecre ¢ Tem, He HaWaeHO
CBEJCHUM O BIIMSHUU CTPYKTYPHOTO COCTOSIHHS DJIEMEHTOB LIUTOCKEJIETAa Ha COJAEpKaHUE
(UTOrOPMOHOB, YTO HE TO3BOJISIET BBIIBUTH y4YacTHE LUTOCKeNIeTa B (PU3MOIOTHYECKUX
nporeccax, HaXOA[IMXCs O] TOPMOHAIBHBIM KOHTpoJieM. B nanHOW pabore mcciepoBanu
coJiep)KaHue ayKCUHOB, THOOEpEITTNHOB, IUTOKMHUHOB M a0CIIM30BOM KUCIOTHI B PACTEHUSAX
KapTodenss B 3aBUCUMOCTH OT CTPYKTYPHOTO COCTOSIHHS MHKpPOTpyOodek. OIHOBpEMEHHO
U3ydaau JeHCcTBHE aHTHOKCHUIAHTa (EHOJIBHOW MPUPOIbl KO(PEHHON KHUCIOTHI B YCIOBHUSIX
(apMaKoIOTHIECKON NECTPYKIIMH MHKPOTPYOOUYEK OpPU3aIMHOM HAa TOPMOHAIBHBIA CTaTyC
pactenuil. OOpabOTKy pacTeHUW MyTeM OpPBICKMBAaHUS MPOBOAWUIM Yepe3 15 cyTrok mocne
NOSIBJIIEHHS BCXOJI0B 15 MKM pacTBOpOM Opu3ajinHa, a TaKkKe COBMECTHO opu3anuHoM u 0.1
MM pactBopoMm kodeiinoit kucnotel. Conepxkanue MVYK, 3earuna, ABK onpenensnu B
JHUCTBAX 4Yepe3 7 cyTok mocie oOpaboTku merogom MDA, akTUBHOCTH THOOEPEIUIMHOB —
OnorecTupoBaHuEM. BBIABIEHO pe3koe CHIDKEHUE TOJ JACWCTBUEM OpU3aIuHA COACPHKAHUS
NYK u 3eatuna (B 3 pasa), orcyrctBue 3¢ dekra Ha ypoBeHb TMOOEPEILIOBONM KHCIOTHI H
cymectBeHHoe Bo3pactanue ABK. B pesynbrare cootHomenue WYK+I'K-+3eatun/ABK
yMeHbIIMINCh B 6 pa3. KodeliHas kuciaoTa CHM3WIA HETaTUBHOE BIMSHHUE OpU3aJMHA Ha
conepxxkanue MYK u 3eatuna, npu stom konuuectBo ABK nocturno yposust koutposs. [pu
(apMaKoOJOTHYECKOM pa3pylIeHUH MHUKPOTPYOOUYeK Ha (OHE HM3MEHEHHS TOPMOHAJIBHOTO
craryca Ha 30% yMmeHbIIMIach NPOAYKTUBHOCT KapTodens. B aTux ycnoBusx oboramieHue
pacTeHuil KOQerHON KHUCIOTOM MPaKTUYECKH BOCCTAHOBWIJIO MX MPOAYKTUBHOCTb, a TaKKe
TOJIIUHY TIEPUEPMBI KITYOHEH U ee COCTaBHOM yacTH (enemsl (IpoOKH).

KiaroueBbie cjioBa: TyOyJIMHOBBIM IIMTOCKENET, ayKCHHBI, THOOEPEJUIMHBI, ITUTOKHHHHBI,
a6CLII/I30Ba$I KHCJIO0TA, KO(l)eI\/'IHaH KHCJIOTa

RESPONSE OF SOLANUM TUBEROSUM HORMONAL STATUS
TO THE STRUCTURAL STATE OF THE TUBULIN CYTOSKELETON

Makeeva 1.Yu., Puzina T.I.

Orel State University named after I.S. Turgenev
Key words: tubulin cytoskeleton, auxins, gibberellins, cytokinins, abscisic acid, caffeic acid
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HEPCHEKTHUBbI CO3JAHHUS BUOIIPEIIAPATOB
C KOMIVIEKCHOHU ®PUTOAJAIITUBHOU AKTUBHOCTBIO

Maxkcumos U.B.

WHCTUTYT OMOXUMUN HIMMYHHUTETA PacCTEHUH 000CO0IeHHOE CTPYKTYpHOE TIoApas3aeeHne Y GuMCKuit
DenepallbHBIN UCCIEOBaTENbCKIM eHTp Poccuiickoit akagemun Hayk, 450054, Poccus,

r. Yoa, np. Oxrs6ps, 71.

E-mail: igor.mak2011@yandex.ru

@dopMupoOBaHUE COBPEMEHHOTO arpoleHO03a, OJHOBPEMEHHO pPEHTAa0eNbHOTO W
YCTOMYMBOTO K aOMOTHYECKUM, OMOTHMYECKHMM M aHTPOIOT€HHBIM CTPECCOBBIM (pakTopam
Cpelbl — OJIHA M3 AaKTyalbHBIX HAyYHBIX M NPAKTHUECKHUX 3a/ad CEeIbCKOTO XO3SICTBa,
pellleHne KOTOpPOW I03BOJIMT OpPraHU30BaThb TEXHOJIOTUIO COBPEMEHHOIO aJalTUBHOIO
pacTeHueBoACTBa. lcmonb3oBaHWe A 3allUThl PACTEHUM XMMHKATOB MPAKTUYECKH HE
npeycMaTpuBaeT OLEHKU (PU3MOJIOTHYECKOTO COCTOSHUS PACTECHUN M M30aBIIET IIEHO3BI OT
BPEIHBIX OpPraHW3MOB, 3a4acTyl0 Hapymas HX BHAOBYIO CTPYKTYpy, a TaKxke
(GyHKIMOHUPOBAaHUE (PU3HOIOTUIECKUX CUCTEM PACTEHHSI, HETaTUBHO OTPaXKasiCh HA KaueCTBE
OpoAyKIHH. B TO e BpeMs, HaM U3BECTHO, YTO PACTEHUS B OMOME HaXOAATCA B COCTOSTHUU
roJOOMOHTA, YTO TPEAIOJIaraeT WX MOCTOSHHOE B3aUMOJICHCTBHE C MHKpPOOPTaHH3MaMU
(matoreHaMd W MHUKPOCHMOMOHTAMH) OKpYXKaromiei cpeabl, (GOpMUPYIOMIUNA COBMECTHYIO
MHOTOYPOBHEBYIO 3()(EKTHBHO amanTHUPYIOMIYIOCS CHUCTeMY. Takoe COCTOSIHHE IO3BOJISIET
pacTeHUsM MPOU3PACTaTh J1aXe B YCIOBUSX, I7ie B HOpME, O3 HaIuuus CUMOMOHTOB, OHH HE
MOTYT CYIIECTBOBaTh. Takoe CBOWCTBO MO3BOJISIET MCIOJIL30BATh PU30- U QUILIOCPEPHBIH, a
TakkKe OSHIOPUTHBII MHUKpOOMOM pacTeHHH B MPaKTUYECKHX Iensix. B coobumeHun
IPOBOAMTCS KOPOTKHI 0030p BOIPOCOB, CBSI3aHHBIX C HMHTErpalMeld SHAOCUMOMOHTOB
pacTeHUid B arpoOTEeXHUYECKYI0 MPAKTUKYy U OLIEHKOW TMEePCIEeKTHB HCIOIb30BaHUS B
COBPEMEHHOM OPraHUYECKOM PACTEHUEBOJCTBE B KaueCTBE OMONIpPENapaToB ¢ KOMILIEKCHOM
(buTOATANTUBHON AKTUBHOCTBIO.

Pabora BrImoHEHA IO TeMe rocyaapcTBeHHoro 3aganus Ne 122041400162-3

KamoueBbie caoBa: buonpenaparbl, 3HAOQUTHI, IMaTOT€HBI, BPEIUTENN, YCTOWYHMBOCTH
pacTeHui.

PROSPECTS FOR CREATING BIOLOGICAL PREPARATIONS
WITH COMPLEX PHYTOADAPTIVE ACTIVITY.

Maksimov 1.V.

! Institute of Biochemistry and Genetics of the Ufa Federal Research Center
of the Russian Academy of Sciences

Key words: Biological products, endophytes, pathogens, pests, plant resistance.

230


mailto:igor.mak2011@yandex.ru

¥ oWaMONOros PACTERHA
\ s e «Buonorusa pacteHuii B anoxy rnobanbHbIX U3mMeHeHui knumarta»  18-23 ceHT0psa 2023 ropa, r. Ydba
% Y®A 2023 P Y ’ ®

OCOBEHHOCTH YI'VIEPOJHOI'O I'A3OOBMEHA
IKOCUCTEM KPUOJIUTO30HbI
B KOHTEKCTE I'NIOBAJIBHOT'O U3MEHEHU S KIIMMATA

MaxkcumoB T.X.

HuctutyT Ononorndeckux npobiaem kpuonntozonsl CO PAH, Skyrtck, Poccust

“E-mail: tcmax@mail.ru

Mep3n0THBIE APKOCHUCTEMBbI SIKYTHH B HACTOSIIEE BpPEeMsl OIEHUBAIOTCS IO OMOKETY
yriaepojaa Kak 001acTé 3HAYUTEIHHOTO CTOKA YTIIepoJia, YTO OYEHb BXKHO IS BEpUPUKAITUN
U Bagujanuu Orojpkera yriepojga Poccum B yclOBHUSX JeKapOOHHM3AMM U YIIAEPOTHOMN
HelTpanpHOCTH cTpaH. OTHAKO IPH MPOTHO3UPYEMOM MOTETICHUH KIMMaTa UX (pyHKIIUN KaK
MOTJIOTUTENICH yriieposia OyayT CYIIECTBEHHO 3aBHUCETh OT pe3yJibTaTa B3auMOICHCTBUS
AHTAarOHMUCTHYECKUX MpPOLEeCcCOB: 1) BO3pacTaHus aKKyMYJHWPOBAHUsS YTriepoja BCIEICTBHE
YBEJUYCHHUS  MPOJOJDKUTEIHPHOCTH  BETETAIlMOHHOTO TEPUOJa, POCTa  KOHIEHTPAIUH
YTJIEKHUCIIOTO Ta3a B aTMocdepe U YBEIMYCHHS JIETHUX TEMIIEpaTyp BO3AyXa; 2) yBEIMUCHUS
YaCTOTHI JIECHBIX II0’KapOB, THOCNb 3pPEIbIX M IMEPECTOMHBIX JIECOB, KOTOPHIC MPHUBOJAT K
BO3PACTAHUIO SMUCCUU YTIICKUCIOTHI B aTMOC(Epy.

MexrooBasi BapHamisi YHUCTOTO Tra3000MeHa SKOCHCTEMbl B 30HE MHOTOJICTHEH
Mep3noThl coctaBisier 1,7-2,4 1 C ral ron'l, YTO BBIBOJUT HA BEPXHHI Mpeaesa roAgoBOM
JgenoHupyromeid emkoctu B 450—617 man. T C roz{1 IpU OOIIEH TUIOIIAJN JIMCTBEHHUIHBIX
necoB B Poccum, paBuoit 257,1 muH. ra. B nuctBeHHMuHBIX Jiecax CUOMpPU €XKETOTHO
akkymynupyercs ot 0,4 no 1,0 mupa. v C roz[‘l, YTO CONOCTaBHMO C JAaHHBIMHU IIO
EBPOICHCKUM M TPONMUYECKUM JjiecaM. Uwcras OMOMHas MPOIYKTUBHOCTH JIMCTBEHHUYHBIX
necoB Cubupu onenena B npeaenax 0,26—0,86 mupa. T C ron‘l.

Jnst  yBenWMYEeHHS TMOTJIOTUTENBHOM CHOCOOHOCTH dKocucteM Poccum — ciemyer
MePEeCMOTPETh TpaBWjIa IO 3EMIICTIONB30BAHUI0 B KPHOJUTO30HE, pa3pad0TaTh HOBBIC
CEJIbCKOXO3IMCTBEHHBIE, JIECOTCXHHYECKHE MU  JIECOBOCCTAHOBUTEIBHBIE  TEXHOJOIUHU
MPUMEHHUMBIE JJIi 30HBI MHOTOJETHEH Mep3NoThl, HEOOXOAMMO PacCMOTPETh BOIPOC O
BO3MOKHOCTH BEISBJIICHHS W CO3JaHHUSA HOBBIX BHUIOB JHUKHX H/UJIHA CEIbCKOXO03SHCTBEHHBIX
pacTeHHid ¢ BBICOKOH (DOTOCHHTETHUYECKON TMPOAYKTUBHOCTHIO M  ONTHMAIbHBIMHU
MOP(POPU3NOTOTUYECKUMH THIIAMHU TTPOIYKIIMOHHOTO Tpoliecca Ha 0a3e oOIenpu3HaAHHBIX
HayuyHbIX Teopuil wieH-kopp. AH CCCP A.A. Huuunoposuua u akagemuka AH CCCP A.T.
MoxkpoHOCOBa 10 (PU3NOJIOTUN PACTEHUI.

KiroueBble cjioBa: U3MEHEHUE KJIMMAaTa, MEP3JI0THBIE SKOCUCTEMBI, YTIEPOJHbIN 00MeH, Jieca,
TYHAPBI

FEATURES OF THE CARBON GAS EXCHANGE
OF PERMAFROST-DOMINATED ECOSYSTEMS
IN THE CONTEXT OF GLOBAL CLIMATE CHANGE
Maximov T. Chr.
Institute for Biological Problems of Cryolithozone SB RAS, Yakutsk, Russia

Key words: Climate change, permafrost-dominated ecosystems, carbon exchange, forests,
tundra
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OCOBEHHOCTH ®OTOCHHTETUYECKOI'O AHITAPATA IPEMJIMKA
TEMHO-KPACHOI'O (ORCHIDACEAE) HA CEPIIEHTHHOBBIX OTBAJIAX
HHOCJIE JOBbIYN ACBECTA

MaJjieBa M.F.*, Yykuna H.B., Exbkuna A.B., Cunenko O.C., bopucosa I'.I'.

Ypanbckuil GeiepalibHbI yHUBEepcUTeT UMeHH niepBoro [Ipesunenta Poccuu b.H. Enbiuna,
ExarepunOypr, Poccus
E-mail: maria.maleva@mail.ru

W3ydyeHue afanTallMOHHBIX CIIOCOOHOCTEH PEIKUX BHUAOB PACTEHUN B TEXHOTEHHO
HAPYIICHHBIX MECTOOOHMTAHUSX SIBISICTCS BaXKHBIM YCJIOBHEM COXPAaHEHUS WX TMPUPOTHBIX
nomymsiivii.  Llenpto  uccnepoBaHuid  OBLIO  BBISIBICHHE CTPYKTYPHO-(YHKIIMOHAIBHBIX
0c00eHHOCTEH (POTOCHHTETUYECKOTO allapara, a TaK)Ke pacrpeieleHnss 0MoMacchl y peiIKoi
opxuaen apemimka  TémMHO-KpacHoro  (Epipactis  atrorubens (Hoffm.)  Besser),
KOJIOHM3UPYIOIIEH JBa CEPIEHTMHUTOBBIX OTBaJla Mociie J00buM acbecta (AHATOJIBCKO-
[[unoBckoe MecTopoxkaeHue, CBepanmoBckas 00JacTb), B CPaBHEHHH C PACTCHUSIMH W3
€CTEeCTBEHHOTO JIECHOTO (puTOIeH03a. HecMoTpst Ha HeOnaronpusTHeIE d1adudecKue yCiIoBUs
(BBICOKAs KaMEHHCTOCTh, M30BITOK HEKOTOPBIX TSKENBIX METaIOB, HU3KOE COJEp)KaHUE
OMOTCHHBIX D3JIEMCHTOB, ACPUIIUT BOJBI), HA CEPICHTHHHUTOBBIX OTBAJIaX OOHApPYKECHBI
JIOBOJIbHO MHOTOYHCICHHBbIE momyisiuud E. atrorubens. Opxumeu, 3acensioiiye OTBAbI,
OTJIMYATUCh OO0Jiee TOJCTOW JHMCTOBOM IIIACTUHKOM (B cpemHeM Ha 23%), Oomblieit
BEJIMUMHOMN YAETbHOW MOBEPXHOCTHOM IMIOTHOCTH jJucTa (Ha 36%), a TakKe MOHUKEHHBIM
T Py3HOHHBIM conpoTuBieHneM Mezodpmnia (Ha 30%), 0 CpaBHEHHIO C PAaCTEHUSIMH U3
€CTECTBEHHOTO0 JiecHOro coobiecTBa. Kpome Toro, B muctesx E. atrorubens na orBanax 6b110
MOBBIIICHO KOJIMYECTBO KJIETOK U XJIOPOIUIACTOB Ha €IUHUILY TIomaau (B cpenneM Ha 22%).
[Tpu sTom ynenpHas ckopocTh accummsinuu CO; U cofep:kaHue XJI0po(pUIIOB JOCTOBEPHO
CHIDKINCh JIMIIb Ha OTBajie, OTJIMYAIOMIEMCs OOJIbIIeH CTENeHbI0 KaMEHUCTOCTH U
NOBBIIIEHHON HHCcomsiue. CyMmmapHas OnoMacca OJTHOTO PAacTeHHS Ha OTBajax ObLia HUKE
(B cpemnem Ha 14%), yeM B €CTECTBEHHOM JIECHOM (UTOIIEHO3e, B OCHOBHOM 3a CYET
JIOCTOBEpHOTO yMeHbleHus (B cpenneMm Ha 20%) moazemHoi Ouomacchl. Takum oOGpazom,
MPOBEJICHHOE WCCIIEeIOBaHUE CBHUAETEIBCTBYET O TOM, 4YTO QJalTHUBHBIE CTPYKTYPHO-
(GyHKIMOHATIbHBIC M3MEHEHUs (oTocHHTeTHYeCKOoro ammapaTta E. atrorubens crocoOcTByroT
MOJAJEPKAHUIO €0  MPOAYKIIMOHHOTO  TMpoliecca B HEONArompUATHBIX  YCIOBHUSX
CEPIIEHTUHUTOBBIX OTBAJIOB.

Paboma evinonrnena npu ¢ghunancosou nooodepoicke Munucmepcmea HayKu U vlcuie2o
obpazosanusi P® 6 pamrax I'ocyoapcmeennozo 3adanus FEUZ-2023-0023.

KroueBbie cioBa: Epipactis atrorubens, tpancdopmupoBaHHBIE 3KOCHCTEMBI, aIalTHBHBIC
peaKkuumn, aCCUMUIIALINA COz, MNPOAYKTUBHOCTD

FEATURES OF THE PHOTOSYNTHETIC APPARATUS OF DARK-RED
HELLEBORINE (ORCHIDACEAE) ON SERPENTINE DUMPS
POST ASBESTOS MINING
Maleva M.G., Chukina N.V., Elkina A.V., Sinenko O.S., Borisova G.G.
Ural Federal University named after the first President of Russia B.N. Yeltsin, Yekaterinburg, Russia

Key words: Epipactis atrorubens, transformed ecosystems, adaptive responses,
CO, assimilation, productivity
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DAKTOPBI ObPASOBAHUS ADPEHXNMBI B KOPHSAX HHMEHH
(HORDEUM VULGARE L.) B YCJOBUSAX IMTPOAOJI’KUTEJIBHOU I'MIIOKCUH
MajapIruu M.B.*, Bacenbkosa JI.B., Kucenéra U.C.

Ypanbsckuii ¢enepanbHblii yHUBepcuTeT MMeHn nepsoro lpesunenTta Poccun b.H. Enprmna,
r. EkarepunOypr, Poccus
E-mail: astett8@gmail.com

['unokcus, BO3HUKAOIAs B KOPHIX PAaCTEHUI NIPU NEPEYBIAKHEHNH, SIBISETCS ISl HUX
CTpeccOBbIM (PaKTOpOM M BBI3BIBACT YXYALIEHHE >KU3HeaeaTenabHOCTH. OaHuM U3
NPUCIIOCOOJICHUIT K TUIOKCHH sBsieTcss adpeHxuma. Y samens (Hordeum vulgare) npu
MOJTOIIEHUH, TEePEyBIAXHEHUU TOYBbI HJIM MPH BBIPANIMBAHUM B IKHIKHX Cpelax
dopmupyeTcs TM3UTreHHast adpeHxruMma. Llenp HacTosIIero ucciea0BaHus - BbISIBICHHE POJIU
MEepOKCHa BOJIOPOAA U AKTUBHOCTH MEPOKCHAA3 B OOpa30BaHMM adPEHXHMMHBIX JaKyH B
IIPOLIECCE pa3BUTHUS CEMEHHBIX KOPHEH SAYMEHS MpU JJIUTEIBHOM BbIPAIMBAHUU B
TUAPOMOHHBIX YCIOBUAX. [lnsi 3TOro pacreHus BbIpalllMBadd Ha NHUTATEIbHOW cpene
Xornanjaa B KOHTEHHEpax ¢ adpupyeMoi Uiu Hea’pupyeMoil cpenoii B Teuenue 30 queil. Ha
8 u 28 neHp pocrta B yuacTkax 0a3albHOM 30HBI KOpHEH ObUTH onpeeneHbl konndectso HyOo,
aKTUBHOCTH rBaskoi-niepokcuaassl (I'T10), 6en3uaunoBoii nepokcuaassl (BI10), ackopbar-
nepokcuassl (AIIO) u napuuanbHelil 006EM akyH B kKope kKopHs (%). Onpenensnu cpeagHue
3HAUEHUs JJIs ISATH 00bEIMHEHHBIX P00 KOPHEH 10 5 pacTeHUi B Kax10M.

OO6pa3oBaHre a’peHXUMBbI IPOUCXOAMUIO TOJIBKO B YCJIOBUAX BBIPAIMBAHUS PACTCHHIA
0e3 aspanuu cpenbl. Ha 8 nenp pocra mapuuanbHbIi 00bEM adpeHXHMBI B 0a3aJIbHOW 30HE
coctaBun 15%, a x 28 nHio oH yBenuuuics B 1,6 paza 1o 24%, 4TO CBUIETEIBCTBYET O
MOSTamHOM  (POPMHUPOBAHUU AIPEHXUMBI B yCioBUsX runokcuu. KommuectBo H,O0; B
0a3anbHON 30HE KOpHS Ha § JIeHb POCTa B YCIOBUSX TMMOKcHH ObLio BbIme (8,17 HI/T) B
CpaBHEHHH C a’pupyembiMu pacteHusimu (3,16 Hr/r), a Ha 28 nenp kommuectBe HyO,
COCTaBHJIO, COOTBETCTBEHHO, 2,7 Hr/r m 3,7 ur/r. Cogepxanue H,O, 3aBucutr OT ero
TeHepaluu B XO/I€ OKUCIUTEIHHOTO B3pbIBA M TalllEeHUS aHTHOKCUIAHTHBIMU (pepMEHTaMHU.
AxtuHocTh I'TIO, BIIO u AIIO B kopHsX Ha § neHb Oblla paBHOM B YCJIOBUSIX a’palud U
THIIOKCUH, TOT/Ia Kak K 28 JHIO Bo3pacTajia y BceX (PEpMEHTOB B YCIOBHSX T'MIIOKCHM MO
CPaBHEHMIO C a3PUPYEMBIMHU PACTEHHUSIMH. DTO MO3BOJISET MPEANOI0KUTH TPUITEPHYIO POJIb
MepoKcHIa BOIOpoaa B (OPMUPOBAHUU adPEHXUMBI Y SUYMEHsI B paHHUE TIEPUOIBI Pa3BUTHS
TUIOKCUM M y4acTHe NEPOKCHIAa3 B MpEphIBAaHUM 3TOTO CHUTHAJIa Ha OoJsiee MO3HUX 3Tarax
(bopMUPOBaHUS TU3UTEHHBIX a9PEHXUMHBIX JIAKYH.

Krouessie cimoa: Hordeum vulgare, runokcus, ausurennas aspenxuma, H,O,, mepokcuaassr.

AERENCHYMA FORMATION FACTORS IN BARLEY
(HORDEUM VULGARE L.) ROOTS DURING PROLONGED HYPOXIA

Malygin M.V., Vasenkova L.V., Kiseleva I.S.

Ural Federal University, named after the first President of Russia B. N. Yeltsin, Ekaterinburg, Russia
Key words: Hordeum vulgare, hypoxia, lysigenous aerenchyma, H,O,, peroxidases.
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IMPUMEHEHHE METOJA HEJEBOI'O LC-MS/MS AHAJIM3A
IS UCCIAEJOBAHUSA ITPO®UJIA ITOJAPHBIX I'NIMIEPOJIUIINIOB

Mamnzxunesa B.C. ", Cennk C.B., CepeOpsikoB E.B.2, XakyJsoBa AAZ
Koraosa E.P.!
' ®I'BYH Boraumueckuit uHctutyT M. B.JI. KomapoBa PAH, Cankt-IlerepOypr

? PecypcHblii nieHTp «MeTozsl aHanu3a coctasa Bemectsay CII6IY, Cankr-Tletepbypr
E-mail: bmanzhieva@binran.ru

JIunuaoMuKa Kak KOMIUIEKCHBIM aHaJM3 JIMIKJOB HAa OCHOBE MAacC-CIIEKTPOMETPUU
MO3BOJISIET TOJYYUTh NPEACTABICHUS O COCTaBe, MeTadoim3Me M (YHKIMAX JMIUIOB.
CymiecTByeT psii METOAOB JUIUIOMHOTO Tipodaiinmuura Ha ocHoBe DDA, SWATH, MRM u
JPYTUX Macc-CIeKTPOMETPUUECKUX METOoA0B. B manHo#l pabore Obul pazpaboTaH MPOTOKOJ
Ha OCHOBE JKHUJKOCTHOW Xpomarorpaduu, CONpsDKEHHOW € Macc-CIEKTPOMETPUYECKUM
METOJIOM MOHUTOPUHI'a MHOKECTBEHHBIX peakuuii (MRM).

Pa3pa0oTKky MpoTOKOJa MPOBOJMIM HA MAacCC-CIIEKTPOMETpPE € TPEXKBAIPYMOJIbHBIM
macc-ananu3atopom Shimadzu LC-MS 8030. MIToroBelit mpoOTOKOJI COCTOUT M3 JBYX CTAIUN:
HeleseBol  (IIMpOKOMAcCIITaOHbINH) mHpodainuuar s oOHApYKEeHHsT MaKCHMaJbHOTO
pa3HooOpa3usi MOJIEKYISIPHBIX BHUJOB JAHHOTO KJIAcCa W IIENICBOW JJIS aHAN3a CTPYKTYPHI
MOJIEKYJI JIUIHJIOB, BBISIBIICHHBIX HA MEPBON CTAJMH, U UX KOJMYECTBEHHOT'O aHAIN3a.

Heneneroii mpodaiinuHr BKIOYaeT CKAaHUPOBAHHE HMOHOB-TIPEIIICCTBEHHUKOB II0
XapaKkTEepUCTHUUECKUM Ui JIlaHHOro Kiacca (¢parmeHtam. Tak, ¢ochatuanaxoinHsl
UICHTU(UIIMPOBAIN CKAHUPOBAHUEM HOHOB-TIPEIIICCTBEHHUKOB 10 (hparmeHTy m/z 184.1 B
npoToHnpoBanHoii dopme [M+H]";  docharmmmnsTaHONAMUHBI —  CKAHMPOBAHHEM
HelTpanbHo motepu mM/z 141.1 B dopme [M+H]; OeramnoBbie mumuael JI'TC -
CKaHUPOBAaHHEM HMOHOB-TIPEIICCTBEHHUKOB 10 (parMeHTy M/Z 236.15 B MOIOXKUTEIbHON
mozie B popme [M+H]". I'muxonunuas! onpenesnm ckaHUpOBaHHEM HEHTPaIbHOH MOTEpH B
nonoxutensHoit Moae B popme [M+NH4]" mo dparmentam m/z 179.1 u 197.1 (MI'JID) u
341.1 m 359.1 (AL AD).

BropeiM 3TamomM mpoTOKONIA OMPENENsIn CTPYKTYPY MOJICKYJSIPHBIX BHIOB WU HUX
KosimyectBO MeTojoM MRM. [lpu ncnosip30BaHuM JaHHOTO pexXuMa o0a KBaJapymosst Macc-
cnektpomerpa Q1 wu Q3 ycTaHOBJIEHBI Ha OIPEACIICHHYIO MacCy, 4YTO TO3BOJISIET
OOHapyKUBaTb TOJIBKO OTHENbHBIA HOH-(hparMeHT ((pparMeHT KHUPHOW KHUCIOTHI) OT
ONpEENIEHHOr0 HMOHA-NIPEIIeCTBEHHUKAa (MojeKkyasipHoro Buzaa). OOnagas BBICOKOMN
YyBCTBUTEIBHOCTbIO, 3TOT METOJ SBISAETCS 30JO0THIM CTAaHAAPTOM JIMIIUJOMUKU JUIS
KOJIMYECTBEHHON OIIEHKM KOMIIOHEHTOB CMECH, HO SIBJISICTCS IIEJIEBBIM METOJOM U MO3TOMY
HOOXOAUT [ aHaldM3a JIMIMIHBIX OKCTPAKTOB C 3apaHee HU3BECTHBIM COCTaBOM
MOJIEKYJISIPHBIX BHJIOB.

Jis 00paboTKM MOyYEHHBIX JMIUIOMHBIX JaHHBIX M X KOJMYECTBEHHOI'O aHalIM3a
ObL1a Kcrosib3oBaHa mporpamMMma Skyline. /laHHBIH TPOTOKOJ MOKa3all cBOKO 3(P(PEKTUBHOCTD
B X0/I€ aHAJIN3a JIMIIHJIOMOB PaCTeHUH 1 rpUOOB.

Macc-cniekrpomerpuueckuil ananu3 nposenéH Ha 6asze PL CIIOI'Y «Meroasl ananuza
cocTaBa BelecTBa». PaboTa BbINoHeHa B pamkax mpoekta PH® Ne 22-24-01152.

KawueBblie cnoBa: dhochomunuast, munuaomuka, MRM, LC-MS/MS.

APPLICATION OF TARGET LC-MS/MS ANALYSIS
FOR POLAR GLYCEROLIPID PROFILE STUDIES

Manzhieva B.S.%, Senik S.V.}, Khakulova A.A 2, Serebryakov E.B.2, Kotlova E.R.}

! Komarov Botanical Institute RAS, Saint-Petersburg, Russia
2 Saint-Petersburg State University, Saint-Petersburg, Russia

Key words: phospholipids, lipidomics, MRM, LC-MS/MS.
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PA3PABOTKA TECT CUCTEMBI VIS OHEHKA MPOTEKTOPHBIX CBOMCTB
CUHTETNYECKUX ®UTOIPDPEKTOPOB HA OCHOBE AYMEHS
(HORDEUM VULGARE)

Mabprapout A.A.". ObsoBa A.A.." Cuimnckas C. A.. Ton6ay [LIL% Bacuer A.%.
Yepenanos H. A.3. Kanranosa H. B ® Yepepaukas M A buaosa T.E. 14 , Kamuonckas A.M.S,
Becciioxann JI.A.%, Co6osieBa A.B"%, ®poos A.A.M

I/IHCTI/ITyT ¢uznonornu pacrennii uMm. K.A. Tumupszera PAH, Jlaboparopus Aranutudeckoit brnoxummm u
buorexnonorun, Mocksa, Poccus

Jleionun-Uuctutyt buoxumun Pactenunit, J/lenaprament buooprannueckoit Xumuu, I"anne-3aane, ['epmanus

WuctutyT 3nemenToopranndeckux coenuHennit mM. A. H. HecmestHoBa PAH, JlabopaTopus Torkoro
Opraangeckoro Cunresa, Mocksa, Poccus

Cankr-IlerepOyprekuii ['ocynapcteennsiit Yausepcuret, Kadenpa dusnonorun u buoxumun Pactenuii,
CaHKT -ITeTepOypr, Poccus

dDI/II_[“dDyH;[aMeHTaJILHLIe OcHoBsl brotexnonorun®, Uactutyt brnonmkenepnn, HayaHsrit neHTp
ouoTexHonoruu, Jlaboparopus bruonnxenepun PaCTeHHH Mocksa, Poccus

“E-mail: ancka.margarit@ya.ru

[lponsBoAHbIE CHAHOHMMHHOB B OUY€Hb MalblX J03aX O0NaJaloT  BBIPAKECHHBIM
POCTPETyIUPYIOIIUM JICHCTBUEM M MPOSBISIOT CBOMCTBAa CTHMYJISTOPOB pPOCTa, TepOMIMAOB WU
aHTHIO0TOB TepOununoB. C BBICOKOW CTEMEHBIO BEPOATHOCTH, 3TH 3PQPEKTHl ONOCPEAOBAHBI
perynsTopHeIMH  3(dexkTamMu  CynepoKCHAAHHMOH-PATUKAIOB H/WIM THAPOKCHIIBHBIX PagUKaoOB,
BOBJICUEHBIX B PA3BUTHE OTBETa PACTEHUH Ha CTPECC M aJaNTALHUI0 K M3MEHEHUIO YCJIOBHH Cpeabl
(3acyxe, xomopay, 3aconeHrto). CHIHOHMMHHBI pacCMaTPUBAIOTCI B KaueCTBE BO3MOXKHBIX
a¢pdekropoB mMeTabomu3Ma pacteHuit (huTo3(h(HEKTOPOR), MO3BOJIAIONUX MPEIOTBPATUTh (WM, KaK
MUHUMYM, YMEHBIINUTH) MOTEPU YPOXKasi, CBI3aHHBIE C 3aCyXOM.

Ha mepBoM 3Tame ObUIM NPOBEACHBI NpeIBAPUTENBHBIC 3KCIIEPUMEHTHI IO HCCIEIOBAHUIO
KHHETHKHM OoTBeTa pactenuii stumens (Hordeum vulgaris) copra Golden Promise ua 3acyxy. Slumenb
BbIpalBaJId B ToplIkax (quamerp 12 cM), 3alOIHEHHBIX BJIQXKHBIM BEPMHUKYJIUTOM, B TedeHue 19
JHEl, monmBany yepes aeHb mo 100 mu 1/5 pactBopom Xornanga. Beiio BEIOpaHO ceMb BPEMEHHBIX
Touek (3, 6, 7, 9, 12 m 16 pgHel), B KOTOpPBIX H3MEPSIIHCh (UIUOIOTHYECKHE (YCThUYHAS
MPOBOAUMOCTD, 3(h(heKTHBHOCTH paboTHI (poTocucTeMsl II, OTHOCHTENEHOE coMep)aHme XI0pohuia)
1 OMOXMMHYECKHE TapaMeTphl, IPOU3BOAUIOCH ONPHICKUBAHIE PACTBOPAMHU. [ OpIIKK C pacTeHUAMHU
OTIBITHOW W KOHTPOJIBHOW TPYNII paclpeAessuld Ha CIEAYIONINe TOATPYIIbI: pacTeHusl, KoTopsie 1)
HE ONPBICKMBaIH BO BpeMs OSKCIEPHUMEHTa; 2) ONpPBICKUBATU BOAOH; 3) ompsickuBamu 0,1% v/v
AMCO; 4) onpsickuBamu 0,1% v/v Tun 20; 5) omnpsickuBaiu pactBopoM, conepxasmum 0,1% v/v
JAMCO u 0,1% v/v Teun 20; 6) onpeickuBanu pactBopoM, cogepxasmmm 0,1% v/v IMCO u 0,1%
v/v TBun 20 m MKMonbs/n yHHMKOHa30jda. llo pesynapratam 3THX SKCHEPHUMEHTOB Oblila BbIOpaHa
MPOAOIKUTENBHOCTD IKCIIEPUMEHTANIBHOM 3acyXxu - 12 qHei.

Janee mnpu BBINOJHEHUH OKCIEPHUMEHTa PACTCHUS ONBITHBIX M KOHTPOJBHBIX TPYIII
OTIPBICKUBAIIA TECTUPYEMBIMU pacTBopamH (TecTupyemblii cupHoHumuH (10 Mkmons/m), 0,1% v/v
JAMCO, 0,1% v/v Teun 20) B neHp Havamna, Ha 4-i 1 8- THU SKCIIepUMeHTalbHOM 3acyxu. Ha 12-i
J€Hb 3aCyXH OCYIIECTBIUIM cOOp pacTUTeNbHOro Marepuaia. 1lo paznuuuio 3HaYeHUH yKa3aHHBIX
(U3NOIOTUYECKUX TIApaMeTpPoOB MeEXJTy 0O0paboTaHHBIMH U HEOOpaObOTaHHBIMH CHIHOHUMHHAMH
pacTeHuid, MOJBEPTHYTHIX YCIOBUSAM 3aCyXH, OICHHBAJICS CyMMapHbIH S(QQEKT CHUIHOHUMHHA
VBEITMYUTh WM YMEHBIIUTHh 3aCyXOYCTOMYMBOCTH pacTeHuil. Bcero B Xoje BBIIICOMUCAHHOTO
IKCIIEpUMEHTa OBUIO MPOTECTUPOBAHO BJIMSHUE HA YCTOMYMBOCTH pacTeHHMH K 3acyxe 27
CHUIHOHUMHHOB. BBIpa’keHHbIE IPOTEKTOPHBIE CBOMCTBA MPOAEMOHCTPUPOBAIN CUIHOHUMHUHBI B1-01
u B1-05, B To BpeMms kak cuqHoHuMuH CII-13 nmposiBuiI repOUIUIHbBIC CBOMCTRA.

B pabore wucnosip3oBanack OKCIEpUMEHTalbHAs KIMMaThdeckas ycTaHoBka WMHcTuryTta
ououmxenepun, Hayunoro nienarpa ouorexsosoruun PAH U-73547.

Pabora BrImonHeHa npu noanepkke rpanta Poccuiickoro Hayunoro ¢onga Ne 22-26-00337

DEVELOPMENT OF A TEST SYSTEM FOR EVALUATING THE PROTECTIVE PROPERTIES
OF SYNTHETIC PHYTOEFFECTORS BASED ON BARLEY (HORDEUM VULGARE)

Maraarit A. A, Orlova A.A Silinskava S.A.". Gorpach D.P. 2 . Basnet AZ
Cherepanov I.A 2. Kalaanova N. V Cherevatskaya M. A’ BilovaT. EL * Kamionskaya A.M.,
Weissjohan L.A.%, Soboleva A.V."? Frolov A.A."

! Laboratory of Analytical Biochemistry and Biotechnology, A.K. Timiryazev Institute of Plant Physiology RAS,
Moscow Russia
2'Leibniz Institute of Plant Biochemistry, Department of Bioorganic Chemistry, Halle/Saale, Germany
® AN. Nesmeyanov Institute of Organoelement Compounds of Russian Academy of SC|ences GSP-1, V-334,
VaV|I0va St. 28, INEOS, 119991, Moscow, Russia
* St. Petersburg State University, Department of Plant Physiology and Biochemistry, St. Petersburg, Russia
Federal Research Centre «Fundamentals of Biotechnology» of the Russian Academy of Sciences», Center of
Bioengineering, Laboratory of Plant Bioengineering , Moscow, Russia
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CPABHI/ITEJILI-‘IJI)II./JI AHAJIN3 TEHOMOB
I'PUBOB-BO3BYAUTEJIEN PO3OBOU CHEXXHOMU IIVIECEHH

MapeHuHa E.A.l, MemepoB A.P.l, I'orosena O.A.l, Iorosea H.E.,
I'oroaes 10.B.}, I'opmkos B.1I0.!

! Kasanckuit Wuctutyt buoxumun n brnopusukn @enepansubiii Mccnenosarensckuii LieHTp
Kazanckuit Hayunsiii Llentp Poccuiickoit Akanemun Hayk, Kazans, Poccus

I'pu6 Microdochium nivale sBisiercss BO30ymuTeneM pPO30BOM CHEKHOW IUIECCHH
O3UMBIX KYJIBTYp — 3a00JIeBaHUs, KOTOPOE Pa3BHBAETCS BO BPEMs 3MUMOBKH pPAcTEHUH 10X
CHEXHBIM ITTIOKpOBOM. biaromapsi cBoeil NCHXPOTOJEPAHTHOCTH HIIM XOJIOJO0YCTOHYHBOCTH
3TOT TPUO COXpaHSET BBICOKYIO (DM3MOJIOTHYECKYIO aKTHBHOCTh M CIIOCOOHOCTH IMOpPa)XaTh
pacTeHusT TPU HHU3KOH Temmeparype, KOraa OOJBIIMHCTBO JAPYIHX (UTONATOTEHOB
HeakTHBHO. [Ipu 3TOM mapa3uTHyYecKass aKTUBHOCTh rpuba HE OTPaHUYMBAETCS 3UMHUM
NEepHOAOM, B BECEHHE-JIETHHH MNEpHOA ITOT TIpuO TaKKe MOXKET BBI3BIBATH Pa3JIMUHBIC
3a0osieBaHus y 3¢pHOBBIX KyNbTyp. Panee Obuto mokaszano, uyro M. nivale sBisiercst oueHb
BapualeIbHBIM BHJOM; €ro MOIYJSIUU TIPEJICTaBICHbl T'€HETHYEeCKH M (DEHOTHIINYECKU
paznmuyaromuMucs Gopmamu. J[ns BBISBICHUS TEHETHYECKHMX MapKepoB (DEHOTHITHYECKUX
NPU3HAKOB 3TOr0 Ipuba MBI IUIAHUPYEM MPOBECTH MAHTCHOMHOE HCCIIEAOBAaHUE T'C€HOMOB
MHOYXECTBa pa3IMUYaIOMIUXCs M0 (EHOTUIY MTaMMOB. B kadecTBe 3Tama 3Toro riodaabHOro
UCCJIEIOBAaHHUS B paMKax HacTosmied paboThl HaMH OBUI NMPOBENEH CPAaBHHUTEIBHBINA aHAJIM3
renomoB Microdochium nivale. B wuccienoBanuu COTPYAHHMKOB HAIlleH J1abopaTopun
MOKAa3aHO, YTO MO TakcoHoMHuuecku mHpopmatuBHoMy ydactky JHK — ITS2 mrammer M.
nivale nensiTcs Ha TpU PUIOreHETUYECKUE IPYIIBL. B Ka) 101 U3 3TUX TPYIII MbI BEIOPAIH MO
OJTHOMY TPE/ICTaBUTEIIO JJIS TIOJHOTCHOMHOTO CEKBEHHPOBaHUS. B Xone CpaBHUTEIHHOTO
aHanmM3a Tpex ITamMMoB ¢ momomnsio OrthoFinder Obun woeHTHOUIMPOBaHBI KOpPOBasi,
XapakTepHas JUIsl BCeX aHAJM3UPYEMbIX ILITAMMOB, U BapHaOeIbHbIE YacTH TeHOMOB. B cBOIO
ouepenib, TaKXkKe ObIITH OOHAPYKEHBI YHUKAIBHBIE CETHI TEHOB JUTSI K&KIOTO U3 TPEX IITaMMOB
M. nivale. JIns kaxaoro u3 mrtamMmMoB ¢ momoribio PHI-base Gbutn maeHTHHUIIMPOBAHBI
NPOAYKTHl TEHOB, KOTOpPHIE Jy4lle€ BCETO COOTBETCTBYIOT KPHUTEPHSIM  (PAKTOPOB
BUPYJIEHTHOCTH, OTBETCTBEHHBIX 3a pean3aluio (UTONMATOreHHOro MoTeHIMana. Brepsbie
ObLIa UCCIIeI0OBaHA TPAHCIIO30HHAS CTPYKTypa mTammoB M. nivale.

PaGoTa BbIMONIHEHA HpU MOAJEpPXKKE rocynapcrtBeHHoro 3ananus Nel21110200046-2
«MOTNEKyIIPHO-TEHETUIECKHE  MEXaHW3Mbl ~ pa3BUTHS  MH(EKIMOHHBIX  3a00JeBaHHUN
KYJIbTYPHBIX PACTCHUI.

KioueBble cJIoBa: CpaBHUTENBHBIN aHanu3, renoMbl, Microdochium nivale, po3zosas cuexuas
IUIECEHb.

COMPARATIVE ANALYSIS OF THE GENOMES
OF PINK SNOW MOLD CAUSATIVE FUNGI

Marenina E.A.!, Meshcherov A.R.}, Gogoleva O.A.}, Gogoleva N.E.},
Gogolev Yu.V.}, Gorshkov V.Yu.!

! Kazan Institute of Biochemistry and Biophysics, FRC Kazan Scientific Center of RAS,
Kazan, Russia

Key words: comparative analysis, genomes, Micrdocohium nivale, pink snow mold.
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BJUSHUE YHJIO®UTHBIX BAKTEPUIL HA MOP®OMETPUUYECKHUE
U ®U31UO0JOT O-BHOXUMHUYECKHUE MMOKA3ATEJIA PACTEHUI
PA3HBIX COPTOB ®ACOJIN B HOPME U B YCJIOBUAX CTPECCA

Mapkoga O.B.

Y dumckuii yHUBEpCUTET HAYKH U TeXHONOTHH, Y da, Poccus

E-mail: o-ksana@list.ru

O} PeKTUBHOCTh HMHOKYISIIUHU KYJIbTYPHBIX PACTEHH HSHIOPUTHBIMU OaKTEpUIMHU
MOYKET 3aBHUCETh OT COPTa PAacTeHU M ycioBuil cpensl. Llens paboTsl — aHanu3 pasnuyui
buznonoro-6MoXUMHYECKUX peakuuil daconu coptoB Yumckas, 30J0TUCTast U Diib3a HA
uHokyssinuto Oaktepusimu Bacillis subtilis 26/1 u 10-4 B HOpManbHBIX YCJIOBUSIX M TIPU
coneBoM ctpecce. CemeHa, oOpaboTaHHbBIE CyclIeH3Uel OakTepuil, momemani B TepMocTat (t
= 22-24°C) Ha 7 CyTOK, 3aT€M MPOPOCTKU BBICAKUBAIN B IIACTUKOBBIC COCYHBI C MECKOM
(12-yacoBoii neHb, t = 23-25°C). TpexHenenbHbie pacteHus moasepraiu crpeccy (1% NaCl)
Ha 48 9 w aHammsupoBam Owomaccy (bm), mmomane JHCTBEB, COICpKAHUE
dorocunTeTnueckux nurmMentoB (®II), BomoyaepxuBaromryo crnocobnocts (BYC),
oBOJHEHHOCTH (OB) U cojepx)anue MajaoHoBoro auansaeruaa (MIA).

Copt Ydumckas dopmupoBan Gomnbinyto bM M miomanp aucTbeB, cOPT 30J0TUCTaAs
npeBocxoaui no coaepxkanuto OII u BYC, a copt Dnb3a — mo OB kopueit. [lpu ctpecce y
BCEX COpPTOB OTMeuanoch CHikeHue bm u comepxkanust ®II, y copra 3omotuctas —
ymenbiieHue OB kopHe#, y coptoB Ydumckas u Inb3a — nobiiieHue BYC. Unokynsiius
CrocoOCTBOBaja COXPAHEHHUIO ITUX TOKa3aTellel Ha ypOBHE KOHTpoOJIst O6e3 cTpecca U okazaia
mrammocnenuduuHoe neiictBue. B HopManbHBIX ycnoBusix bm pacrenuii copra 3omoTucras
YBEJIMYMIIACH 10 CPAaBHEHHIO C KOHTPOJEM MPH HHOKYISIIHH OOOMMH IITaMMaMH, cOpTa
Ydumckas u Dnb3a MPOSBISUTH MITAMMO3aBHCHMOE JIelicTBUE Ha 00paboTky. [Ipu crpecce
o0a BapmaHTa HMHOKYJIALMHU COPTOB 30J0THCTas U YuUMCKasg OTIMYaIuCh Oonblieil bw,
conepxxkanueM ®II u OB KopHEHl 1O OTHONIEHHIO K KOHTPOJIO. Y pacTeHHil copTa Dib3a B
OTBEeT Ha MHOKYymsAuuio nosbimnanack BYC u OB noberos, Ho cHuxkanack OB kopHeld. B Hopme
U Ha QoHe 3acosieHus conaepkanne MJIA B KOpHSX CHUKAJIOCh IO OTHOLIEHHUIO K KOHTPOJIIO Y
MHOKYJIMPOBAaHHBIX COPTOB YduMckass U 30JI0THCTas, y pacTeHHil copra Dlib3a ypOBEHb
MJA nubo cHmxaics, 1100 ocTaBaJiCs HA YPOBHE KOHTPOJs. Takum oOpa3oM, paziuyus B
peaKkuMax PpacTeHWH Ha MHOKYJSALMIO ciayXkaT 0a3oi Juis JanbHEHIIero aHaiau3a copT-
IITAMMOBBIX ~KOMOMHanui cUMOMOTHYECKHMX NapTHepoB. Pabora BbIIOJHEHA MpHU
¢dunancoBoi noanepxkke rpanta PH® 23-24-00602.

Kmouesbie caosa: Bacillis subtilis, ¢acons, 3aconenme, 0BOAHEHHOCTH, MAaJOHOBEI
Juanbaeru, poTOCHHTETHIECKHE TTUIMEHThI

INFLUENCE OF ENDOPHYTIC BACTERIA ON MORPHOMETRIC
AND PHYSIOLOGICAL AND BIOCHEMICAL INDICATORS OF PLANTS
OF DIFFERENT BEANS IN NORMAL AND UNDER STRESS CONDITIONS

Markova O.V.

Ufa University of Science and Technology, Ufa, Russia

E-mail: o-ksana@list.ru

Key words: Baillis subtilis, beans, salinity, hydration, malondialdehyde, photosynthetic
pigments
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BJIUSIHUE POCTCTUMYJINPYIOIIIUX BAKTEPUM
HA ®OPMUPOBAHUE AIIOILIACTHBIX BAPLEPOB
U NOHHBIA TOMEOCTA3 PACTEHUM MIITEHUIIBI

MapTbIHeHKO E.B., Apxumnosa T.H., AxtamoBa 3.A.

Youmckuiit Uuctutyt 6nonornun YOUL| PAH, Yda, Poccus
“E-mail: evmart08@mail.ru

O6pa3oBanue mosckoB Kacmapu B CBs3M C JelcTBHEM OaKTepuii Ha pPacTCHHS
paccMaTpUBaIOCh TOJBKO KaK MEXaHW3M, MPEMSTCTBYIONIMNA MPOHUKHOBEHHIO MATOTCHHBIX
Oaktepuii B pactenus, a ponb PGPR GakTepuii B 3ToM mporecce He uzydanack. Hamu Ob10
YCTAHOBJICHO, YTO WHOKYJISAIUSA ayKCHHIPOIylupyromero mramma Pseudomonas mandelii
IB-Kil4 wimm nuroxunuHnponyuupytomero mramma Bacillus subtilis 1B-22 B pusocdepy
pacTeHM MIICHUIBI YCKOPSIET U YCHIIMBAET 00pa30BaHUE aroOIUIACTHBIX 0aphepOB B KOPHSIX
Kak B OTCYTCTBHE CTpecca, TaK M IpPH 3acOJCHUH. B 3THX ycioBusAx OakTepuaibHas
00paboTka yBelIMUYMBAJla MAacCy MOOEToB, IUIOIIAAb JIMCTHEB, COJEPKAHUE XJIOpOodUILIa, HO
pocrcrumynupytommuii agdext B. subtilis obu1 Beie, yem y P. mandelii. B HopmanbHbIX
YCIOBHSX YBEJIMYCHHUE OTJIOKEHUS JIMTHUHA W cyOeprHa B aroIuiacTe HE OKa3bIBAJIO
OTPULATEIIBHOTO BJIMSHUS HAa THIPABIMYECCKYIO MPOBOIUMOCTh M HAa HAKOIJICHUE HOHOB
kanus. Copepkanue docdopa npu odpadotke B. subtilis u B kopHsx, u B moberax ObLIO
BBIIIE, 4Y€M Yy pacTeHui, oOpaborannbix P. mandelii. Ilpu 3aconenum B. subtilis
NPEJOTBPATUII CHIDKCHHE KOHIIEHTpAIlMM Kak Kaiuus, Tak W ¢docdopa © MOBBIIIAI
KOHIICHTPAIIUIO IIMTOKHHUHOB y pactenuii. P. mandelii cHnxkan ypoBeHb HaAKOIJICHHUS HATPHUS
U TIOBBINIAJ KOHIICHTPALMIO ayKCHHA. [lOBBIICHHME HOHHOTO TOMEOCTa3a MOXKET OBITh
CBS3aHO CO CIOCOOHOCTBIO OakTepuil yCKOpSATh o00pa3oBaHuWe TMOsICKOB Kacmapw,
NPEJOTBPALIAOIINX HEKOHTPOJIUpyeMyro auddy3ut0 pacTBOPEHHBIX BEIIECTB Yepes3
anoryiacT. XoOTsd OTJIOXKEHHE JIMTHUHA ObLIo Ooisiblie M ObICTpee B KOpHSAX PACTEHUH,
UHOKYIMpoBaHHBIX P. mandelii, 4To NPUBOAMIO K CHH)KEHHIO KOHIIEHTpAIUW HATpus,
CTHUMYJIMPOBAaHHE pOCTa OBbUIO CHJIbHEE Yy paCcTEHHM, MOJBEPIUIMXCS COJIEBOMY CTpeccy,
obpaboranHbix B. subtilis. Dto cpaBHeHHe Moka3bpiBaeT, YTO MOAJACPIKAHUE KOHICHTpAIIUH
Kamusg U ¢dochopa MOXKeT OBITh 0OOJiee BaXKHBIM ISl CTUMYJIHMPOBAHUS POCTa TBEPAOU
MIICHUIIBl B YCIOBHSIX 3aCOJICHHUS, YEM CHW)KCHUE HAKOIUICHUS HATpUs KaK TakoBOTO. MbI
IpeJnoaracM, 4To TMOBBIIICHHAS KOHIEHTPALUS ayKCHHOB M IIMTOKWUHHHOB B PACTCHUSIX,
oOpaboranHbix PGPR GakTepusiMu, MOXeT ObITh BOBJIE€UEHAa B HOPMAIM3ALMIO MOCTYIIJICHUS
noHoB. Pabora nognepxana PH®, rpant No21-14-00070.

KuroueBbie cioBa: Triticum durum Desf., amomnactheie Gapbepbl, TOPMOHIIPOAYIUPYIOIIHE
MHUKPOOPraHn3Mbl, MOHHBIM TOMEOCTA3

THE EFFECT OF PGP BACTERIA
ON THE FORMATION OF APOPLASTIC BARRIERS
AND IONIC HOMEOSTASIS OF WHEAT PLANTS
Martynenko E.V., Arkhipova T.N., Akhtyamova Z.A.
Ufa Institute of Biology, Ufa Federal Research Centre, Russian Academy of Sciences, Ufa, Russia

Key words: Triticum durum, apoplastic barriers, hormone-producing microorganisms, ionic
homeostasis
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AHTHOKCUJIAHTHASI CACTEMA B PEAJIM3AIIAN 3AIIIMTHOI' O JIEVCTBUS
OKCHJIA A30TA HA PACTEHUA ITIIHEHUILBI ITPU 3ACOJIEHUU

Macaennukosna /I.P.

WNHCTUTYT OMOXUMUM U TEHETUKHA — 000COOIEHHOE CTPYKTYPHOE TIoApasaeieHne Y GUMCKOTO
(henepanbpHOTO HCCIIEIOBATENHCKOTO IIeHTpa Poccuniickoil akanemuu Hayk, Y da, Poccus
E-mail: dishaoil@mail.ru

Oxcun azota (NO) sBnsieTcs ra3oo0pa3HbIM (UTOTOPMOHOM, KOTOPBIH PETyIHpYyeT
HIMPOKUHN CIIEKTP (PU3UOIOTUYECKUX U 3aIIUTHBIX peakuuil. KOMIIOHEHTh aHTHOKCUAAHTHOM
CHCTEMBI WTIparoT KiIo4eBylo posib B peanmuzauud NO omocpemoBaHHBIX 3P (EKTOB B
pacteHusx. bouio 0OHapy>KeHO, YTO BBLAEPKUBAHUE MPOPOCTKOB MILIEHUIBI B MPUCYTCTBUU
nonopa NO - 200 mMxM SNP (autpompyccus HaTpusi) BBI3BJIO MOBBIINICHHE YPOBHS
tpanckpurnuu reHoB TaPAL u TaPRX uto mpuBeno k aktuBamuu ¢eHUIATaHNH-aMMHUaAK-
nuasbl (OAJ]), Tupo3un-ammuak-nuassl (TAJI) u nepokcuaassl B KOpHAX mireHuns! (Triticum
aestivum L. copra CamaBar ImaeB). Dtu coObITHS CIOCOOCTBOBAIM YCKOPEHHUIO
JUTHU(HUKAIMKA KIETOYHBIX CTEHOK KOpHed. Takoe mOBbIIIEHHE OaphepHBIX CBOWCTB B
nepuoj, MpefafanTaluyd OKa3alo KIYEBYI0 pOJb B 3alllUTe OT cTpecca. B ycnoBusax
3aconenust (2% NaCl) npenBapurenbaas o6padotka SNP npuBoauia K JOMOJIHUATEILHOMY
HAKOIUICHHIO JIMTHUHA OTHOCUTENBHO CTPECCOBOTO BapuaHTa onbita. Kpome Toro,
npuMeHerne SNP  npuBoAMIO K  IPOJIOHTHPOBAHHOMY — TOBBIIICHHIO — COJCPKAHUS
(camuipuioBoit kucnotel) CK u aktuBanuu resa PR1. B ycnoBusix 3aconeHust HabI0qa510Ch
CHIDKeHHEe  cTpecc-upaynupoBanHoro  HakorieHus  CK.  [lomyueHHele — maHHBIC
CBUJICTENLCTBYIOT B TONB3Yy Yydactus aHTuHokcuaantoB (nurimHa u CK) B NO -
MHAYLIUPOBAHHOM yCcTOMYMBOCTH MIIeHULbl. Hapsiny ¢ 3TuM Obul 00HApY>KEHO, YTO Ba)KHbBIN
BKJIaJ] B iposioHTHpoBaHHOE (110 60 nHelt oHTorenesa) 3ammuTHoe Aeiictue NO (3amaunBanue
cemsH) B ycnoBusax 3aconerus (100 MM NaCl) wurpaer cnocoOHOCTE (uTOropMoHa
JUTMTENIHO PETYIMPOBATh COCTOSHUE aHTHOKCHIAHTHON CHCTEMBI (COJepKaHWUEe TIyTaTHOHA,
ackopbara, NpPOJIMHA, AKTUBHOCTh TJIYTaTHOHPEIYKTa3bl M acKopOaTHepoKCHIa3bl). ITO
CIOCOOCTBOBAJIO  CHW)KCHHIO  TOBPEXKAAIOMIETO  JCWCTBUS ~ CTpecca Ha  pPOCT |
(OTOCHHTETUYECKH anmapar pacTeHHUH.

KuawueBble caoBa: Triticum aestivum L., OKCUA a30Ta, CaMIMIOBAas KHWCJIOTa, JIMTHUH,
AHTUOKCHUJaHTHas1 CUCTEMA, 3aCOJICHUC

ANTIOXIDANT SYSTEM IN REALIZATION THE PROTECTIVE EFFECT
OF NITRIC OXIDE ON WHEAT PLANTS UNDER SALINITY

Maslennikova D.R.
Institute of Biochemistry and Genetics UFRC RAS, 71 Pr. Oktyabrya, 450054 Ufa, Russia

Key words: Triticum aestivum L., nitric oxide, salicylic acid, lignin, antioxidant system,
salinity
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OIIEHKA ®W3UOJIOT'MYECKUX U UMMYHOJOTMYECKNUX MMOKA3ATEJEN
KAPTO®EJIA ITPA BO3JIEMCTBUHA I'PUBA RHIZOCTONIA SOLANI
U BAKTEPHI BACILLUS THURINGIENSIS

MacjeHHHUKOBA B.C.l‘z*, benapesna E.B. 1’2, IBeTKOBA B.H.l, KaaMbikoBa F.B.3,
Jly6oBckuii U.M. 12

! HoBocHOUpCKHit rOCYIapCTBEHHBII arpapHbiii yauBepcuTet, HoBocu6upek, Poccst

2 ToMcKuit rocyaapcTBeHHbIN yHUBepcuteT, ToMck, Poccus

3 HoBocubupckuii rocyiapcTBeHHBINH TeXHHYECKUH YHUBepcuTeT, HoBocubupcek, Poceust
“E-mail: vladislava.maslennikova@mail.ru

B nmaHHOM mcclieoBaHMH TPOBENICH aHAIM3 OCOOCHHOCTEH MATOJIOTUYECKOTo Mpoliecca
npu 3apaxkeHun pusokroHno3oMm (Rhizoctonia solani) kaprodens, a Takke MexXaHH3MOB
AKTUBHOI'0 MMMYHHTETa pacTeHuil mpu ctumysssuun 6akrepusmu Bacillus thuringiensis.

[Ipy WCKYCCTBEHHOM 3apakK€HHUU pacTeHWil KapTodelns (UTONMATOTEHHBIM TPUOOM
Rhizoctonia solani orMeuyeHo cHuKEeHHE KOHIEHTpAIMK XJIopoduiuia a u b, a Tak ke Oeaka
OTHOCHUTEJILHO KOHTpOJIs (0e3 3apakeHus). YcraHoBiaeHO, uro rpubd Rhizoctonia solani mpu
UCKYCCTBEHHOM 3apaKCHUM BBI3BIBACT B JIMCThAX KapTOQels HAaKOIUICHHE MaJOHOBOTO
JTUAQIBJICTHIa W TIOBBIIICHHE AKTUBHOCTH TONH(EHOJIOKCHIA3bI, YTO XapaKTepHO IS
COCTOSIHUSI OKHCIIUTEIIBHOTO CTpecca. Takke IOKa3aHO, 4TO Mocjie HH(PHIUPOBAHUS B
pacTeHusIX KapTodels HaOI01aI0Ch YBEITUUYEHUE YPOBHS TPAHCKPHIIIMY T€HOB HHTHOUTOpA
B-1,3-rmrokaHasbl, TPUICHHA U alieHOKcHACUHTa3bl. [lo pe3ynpTatram 06paboTku kapTodens
mrammamu  Bacillus thuringiensis BeisiBiieHo moOBBIIICHHE YpOBHS Xjopodumia a u b B
TUCThsIX pacteHuil. OOpaboTka pacteHuil mramMmamu Bacillus thuringiensis npuBoauia K
CHI)KEHUIO TPAHCKPUIILIMOHHOW aKTUBHOCTH I'€HOB MHIMOMTOpa TJIOKaHa3bl B 2-3 pasa 1o
CPaBHEHHIO C BAPHAHTOM C HCKYCCTBEHHBIM 3apa)KCHHEM (PUTOMATOTCHOM.

Paboma evinonnena npu gunancosou nodoepocke Munucmepcmea HAYKU U BbICULE2O
obpaszosanust Poccuiickoti @edepayuu 6 pamxax DedepanvbHoil HAYUHO-MEXHUYECKOU
npocpammul pazsumus cenemuyeckux mexuvonoeuti Ha 2019-2027 coowvt (Coenawenue Ne 075-
15-2021-7401 om 03 nosopsa 2021 200a).

KuiroueBnble ciioBa: kaprodensb, Bacillus thuringiensis, Rhizoctonia solani, ummyHnurerT.

EVALUATION OF PHYSIOLOGICAL AND IMMUNOLOGICAL INDICATORS
OF POTATO UNDER THE INFLUENCE OF THE FUNGUS RHIZOCTONIA SOLANI
AND BACTERIA BACILLUS THURINGIENSIS

Maslennikova V.S.*%*, Bedareva E.V. %, Tsvetkova V.P.}, Kalmykova G.V.2,
Dubovsky I.M. 12
! Novosibirsk State Agrarian University, Novosibirsk, Russia
2 Tomsk State University, Tomsk, Russia
* Novosibirsk State Technical University, Novosibirsk, Russia
“E-mail: vladislava.maslennikova@mail.ru

Key words: potato, Bacillus thuringiensis, Rhizoctonia solani, immunity.
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W3YYEHUE SMIUPUTHBIX JTUIAVWHUKOB:
OBJIACTH UCCJIEJOBAHMUSA, OXBAT, IEPCIIEKTHUBbI

Macsirnna O.B.", Esrpadgosa C.Y0."?, Cunenesa E.B.%, Curuukosa M.B.?,
KosasneBa H.M.l, Mensiiio O.B.3, Marsuenko AW

! Wucrtutyt neca um. B.H. Cykauesa CO PAH, ®UILI KHII CO PAH, Kpacnosipck, Poccus
2 Cubupckuii ®enepanbubiii YHUBepcutet, KpacHosipck, Poccust

3 MeXayHapoaHOE areHTCTBO 10 aTOMHOM dHeprun, Bena, ABctpus;

“E-mail: oxanamas@mail.ru

Omudurapie numaiauku (DJI), BXoasmME B COCTaB KPUIITOTAMHOTO IOKPOBA
JPEBECHBIX PACTEHUH, B CUJIY UX IIUPOKOI0 PACIPOCTPAHEHUSI MOTYT UTPaTh CYILIECTBEHHYIO
poJib B 1ukiie yriepojaa (C) B KOHTEKCTe MEHstoIerocs: kimumara. Jljis olleHKU U MOJy4YeHuUs
NpPEJCTaBICHUST O TEKYyIIeM COCTOSHUM HCCleloBaHui, Kacaromuxcs Bkiaga 2JI B
HKOCHUCTEMHBI OOMEH MapHUKOBBIX Ta30B, ObLI MPOBENEH aHAJIHM3 JIUTEPATYPHI 3a MEPUOJT C
1950 mo 2023 rr. Jlmsa 3Toro OBLI BBITOJHEH IOWCK B €IMHOM OuOIMorpaduyeckod u
pedeparuBHON 06a3e NaHHBIX PEICH3UPYEMON HAyYHOU JTUTEpaTyphl Scopus (1ara oOparieHus
12.12.2022) ¢ ucnonb3oBanuem 3ampoca: (“lichen” AND “epiphytic”). Becero 6bu10 HaiineHo
1864 myOnukanuu (OpUrdHaIbHbBIE UCCIEIOBAHUS U 0030pHbBIE CTaThH). MICTOUHUKH, KOTOPBIE
HE cojiepKaliu TaHHbIX 00 DJI, ObLTH HCKITIOUEHBI U3 aHanu3a. [ aHanus3a U3 BBIIBICHHBIX
HCTOYHMKOB ObUTa W3BIICUEHA cleAyiomas uHpopMaus: reorpaduyeckre KOOPIAHHATHI,
CTpaHa M Ha3BaHHE MeECTa IPOBEJICHUS HCCICAOBAHUN, TOJ TPOBEICHHS HCCIEIOBaHUS,
obOnactb u3ydeHus OJI, TMN TOKCHKaHTa, THUN OHOMa, TUI 3€MJICNIOJIb30BAHMSI, BUJ0BOE
Ha3BaHME WM BHEIIHMN BUA cioeBuina JJI, BHIOBOE Ha3BaHWE W TUIl PACTCHHSI-XO3SHMHA
“XBOWHBIN”, “JIUCTBEHHBIN ), O yOIMKanuu, oudimorpadudeckas ccbuika. B pesynbrare
Ob11 monyyeH 1640-ctpounsiii natacer B ¢opmatre MS Excel, koTopslii anamu3zupoBanu c
MOMOIIBIO TIporpammHoOro mpoaykra R (version 4.0.3., R Development Core Team, ABctpusi).
OcHoBuble uccnenoBanus no IJI cocpenotoyeHsl B eBponeiickoil yactu EBpasuu. Iloutn
nosioBuHa (48.3%) w3 mpencraBineHHbIX ucciuenoBanuil nmo JJI caemana B Uramuu, PO,
[MBeuuu, CIIA, Kaname, Hopseruu, u Hcnanuu. IlogaBnsrorniee OONBIIMHCTBO padoOT
MPOBOJIUTCA B 00actu OnopaznooOpasust DJI u 3arps3HeHus: OKpykaroten cpeasl. Hanbonee
OXBaYeHHBIMU B TUTaHe uccienoBanus DJI ABISIOTCS JTECHBIE SKOCUCTEMBI YMEPEHHOTO MO0sICa,
a HauMeHee W3Yy4YeHHbIMH - OOJIOTHBIE M TYHJpOBble HKocucTeMbl. Haumbonee uacrto
uccienyembie takconsl DJI - Lobaria u Hypogymnia, npesecHoe pacteHue-xo3suH - ayo.
Crout oTMeTHTh, uTO DJI OCTar0TCs MalOM3yYeHHBIMH B OTHOIIEHUH MHKIa C ¥ MOTOKOB
HNapHUKOBBIX Ta30B (<1% OT onmyO0IMKOBAaHHBIX PabOT), - 3TO MPOOEI, KOTOPbII T0JIKEeH ObITh
BocriosiHeH. PaboTa BeImoHeHa npu nojaepxke rpanta PH® No23-24-00167.

KiroueBble ciioBa: SHI/I(i)I/ITHBIC J'IPIH.IaﬁHPIKH, HUKIT YIJICpoaa, U3MCHCHUC KiIIMMATa

EPIPHYTIC LICHENS STUDIES: TOPICS, RESEARCH COVERAGE,
AND PERSPECTIVES

Masyagina O.VY", Evgrafova S.Yu.'?, Sideleva E.V.2, Sitnikova M.V. 2,
Kovaleva N.M.*, Menyailo O.V.3, Matvienko A.1.}

' Sukachev Institute of Forest SB RAS, Federal Research Center “Krasnoyarsk Science Center
SB RAS”, Krasnoyarsk, Russia

?Siberian Federal University, Krasnoyarsk, Russia

% Joint FAO/IAEA Centre of Nuclear Techniques in Food and Agriculture, Vienna, Austria

Key words: epiphytic lichens, carbon cycle, climate change
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IHOTOKA METAHA U TUOKCHUJA YIVIEPOJA C HOBEPXHOCTH
JIIUPUTHBIX JIMINAMHUKOB: THKYBALIMOHHBIE SKCITEPUMEHTDI

Mareuenxo A.W.", EBrpagosa C.Y0."?, Cuaenesa E.B.%, Curunxosa M.B.2,
KosasneBa H.M.l, Mensiiio O.B.3, Macsiruna O.B.

! Wucrtutyt neca um. B.H. Cykauesa CO PAH, ®UILI KHII CO PAH, Kpacnosipck, Poccus
2 Cubupckuii @enepansubiii Y HuBepcurteT, Kpacnospcek, Poceust

3 MexmyHapoIHOE areHTCTBO MO0 aTOMHOM SHepruu, Bena, ABCTpus;

“E-mail: matvienko.ai@Kksc.krasn.ru

Omudurapie mumainuku (JI) — cuMOMoTpopHBIE OPraHU3MBI, BKIIIOYAIOIIUE
reTepoTpodHbI (MUKOOMOHT) M aBTOTPO(HBIN (3€JICHBIC WJIU/W CHHE-3CJICHBIE BOJAOPOCIIHN)
KOMITOHEHTBI, IIMPOKO PACIHpPOCTPAHEHbI B JIECHBIX SKocHcTeMax. llpeamonaraercs, 4To
koMrioHeHTHl DJI Moryr BeicTymath uctouHukamu MetaHa (CHy), KOTOpBI B KOHTEKCTE
U3MEHEeHHs KiIMMaTa siBjsiercs: Oosiee 3((EKTUBHBIM MAPHUKOBBIM Ta30M, Y€M YIIICKHCIIBINA
ra3z (COy) (Bizi¢ et al. 2020). [ns uzydyenus Bnusiuusi DJI Ha motoku yriepona (C) Mbl
NPOBEJIH 2 WHKYOAIMOHHBIX SKCIEPUMEHTA JUTUTEIBHOCTBIO 3 U 28 cytok ¢ DJI (Parmelia
sulcata Taylor, Hypogymnia physodes (L.) Nyl., Evernia mesomorpha Nyl.), oro6paHHbIMU B
OepesHsike pasHOoTpaBHOM (9Ko-napk «I'pemsauas ['pusay, r. KpacHosipck) B utone-utosne 2023
r. Crnoeuma 3JI oTOupamu co CTBOJOB JEPEBbEB C CEBEPHOM, 3amMaJHON WU FOOXKHON
OKCIO3HUIMHU Ha BbIcoTe Bhie 1 merpa. [loaroroiennsie 06pasisl DJ1 momenianu B COCyIbl
U UHKYOMpOBAJIM B KOHTPOIUpPYEMBIX ycnoBusix. dotomepuoj cocraBisi 18 vacoB mpu
ocsemieHuu (OAP 160-220 umons M2 CCK_l) u Temmeparype Bozayxa 18°C u 6 yacos B
temuore npu 14°C. B 1-oM sKcriepuMeHTe TPOBOAWIN CYyTOYHBIE n3Meperus motoka CO; ¢
nomoribio ananu3atopa Li-Cor 8100A u 16-nmoproBoro mynsruriekcepa Li-Cor 8150. Bo 2-
OM DKCHEpUMEHTE 00paslbl Ta30BOi (ha3bl OTOMpanu 4Yepe3 pe3rHOBBIE CENTHl M3 COCYI0B
mmpunamu Luer Lock B 0, 1, 3, 7, 10, 14, 21 u 28 cyTku ¢ MOCIEAYIOIIUM aHAIM30M Ha
Picarro G2201-i mns onpeneneaust motokoB CO, u CHy. 1-if 3KCIEpUMEHT MOKa3aj, 4YTo
skcniozunus DJI Ha cTBose nepeBa 3HauuMo (p<0.001) Biusiia Ha ckopocTh BbAeaeHUs COa.
Y o6oux BumoB DJI c ceBepHON OSKCMO3UIIMU TOATBEPXKIEH HWHTCHCUBHBIN MPOIECC
dorocunTesa (10 121.6 ur C-CO, r'* cyx. Beca DJI B yac) B OCBeleHHBIIT mepro. Bo Bpemst
2-ro sKcrepuMenTa 3adukcuposano Beyenerue CHy y Evernia (0.0005-0.0043 ur C-CHy rt
cyx. Beca JJI B uac), Hypogymnia (0.0010-0.0025 ur C-CH, r cyx. Beca DJI B wac) u
Parmelia (0.0006-0.0044 ur C-CH4 r'' cyx. Beca DJI B uac). PaGora BbImoOJIHEHA NpH
noaaep:kke rpanta PH® Ne23-24-00167.

KiroueBble ciioBa: SHI/I(i)I/ITHBIC J'IPIH.IaﬁHPIKH, HUKIT YIJICpoaa, U3MCHCHUC KiIIMMATa

METHANE AND CARBON DIOXIDE FLUXES FROM THE SURFACE
OF EPIPHYTIC LICHES: INCUBATION EXPERIMENTS

Matvienko A.1.%, Evgrafova S.Yu.'?, Sideleva E.V.2, Sitnikova M.V.?,
Kovaleva N.M.*, Menyailo O.V.%, Masyagina O.V".

' Sukachev Institute of Forest SB RAS, Federal Research Center “Krasnoyarsk Science Center SB
RAS”, Krasnoyarsk, Russia

?Siberian Federal University, Krasnoyarsk, Russia

% Joint FAO/IAEA Centre of Nuclear Techniques in Food and Agriculture, Vienna, Austria

Key words: epiphytic lichens, carbon cycle, climate change
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AKTUBHOCTb AHTUOKCHUJAHTHBIX ®EPMEHTOB PACTEHUI ®ACOJIU
COPTA YOUMCKAS ITIPM OBPABOTKE CEMSIH I'PAJJUEHTOM
KOHIEHTPALIIMI TETEPOAYKCHHA

MarioHunHa B.I[.l*, Yucroeaona A.B.l, MapkoBa O.B.l, JlyosinoBa A.P.Z,
I'apunosa C.p.t

'V puMCcKHit yHHBEPCUTET HAyKH M TexHONorHii, Ya, Poccus
2 WuctutyT Onoxumun u reneruku Y OUL PAH, Yda, Poccus
E-mail: victori.ma0307@gmail.com

BonbmuHCTBO 0aKTEpHii, HCHOIB3YEMBIX B PACTEHUEBOJICTBE, CTUMYIUPYIOT POCT
pacTeHuil 3a CUeT MPOAYKIUHU (PUTOTOPMOHOB, OKA3bIBAIOIINX HEOJIMHAKOBOE 10303aBUCUMOE
BO3/ICIICTBUE HA pa3Hble BUJbI U COPTA PAaCTEHUN. AHaIM3 aKTUBHOCTH AHTHUOKCHJIAHTHBIX
dbepMeHTOB B OTBET Ha 00pabOTKY HK30T€HHBIM ayKCHMHOM B Pa3HbIX KOHIICHTpPAIUSAX IaeT
npeCcTaBiIeHne 00 MHTEHCUBHOCTU Pa3BUTUS (PUTOMMMYHHBIX PEAKUUN U MOXET CIIYyKUTh
OCHOBOI s mojabopa ONTUMANBHOTO IITaMMa M 103kl OakTepuil B OuoOIpemnaparax.
[ToBepXxHOCTHO CTepwIM30BaHHBIE ceMeHa (aconu (20 miT.) 3amaumBaii 3 4 B pacTBOpPax
reTepoaKycrHa ¢ rpajueHToM KoHueHtpamnuii ot 200 Mxr/mia o 0,02 Hr/mi1) u npopaliruBaiu
B TEMHOTE B IUIACTUKOBBIX KOHTEiHepax. PocToBbie mapameTpel W (HepMEHTATHBHYIO
AKTUBHOCTH MPOPOCTKOB OIEHUBAIH Ha 7-€ CYTKH.

ITo cOBOKYNHOCTH POCTOBBIX MOKa3aTesel, HauboJiee CTUMYIIUPYIOIIEH SBJsUIach 103a
ayKCHHa 2 HI/MJI: JUIMHA TJaBHOTO W MPUIATOYHBIX KOpHEH, AJIMHA 1moOera, MpeBbIIIAIH
KOHTpOJIb Ha 25...36%, IpH 3TOM COOTHOIIIEHUE OCEBBIX Pa3MEpPOB MOOET/KOPEHBb COCTABUIIO,
Kak 1 B koHTpoie 1,8. lns aHanu3a GUTOMMMYHHOTO OTBETa pacTeHUI ObUIN B3SThl 3HAYCHUS
AaKTUBHOCTH OKCHUIOpEIyKTa3 u coaepkanue HoO, B cooTHOmeHnn nmoder/kopens. B myumem
[0 POCTOBBIM CBOWCTBAM BapUAHTE OIMbITA MUKOBBIM OBLIO COOTHOILIECHHE AKTUBHOCTHU
NEepOKCHUIa3bl B MoOere U KopHe, 0ojee 4eM YEThIPEXKPATHO MpPEBBILIABIIEE TAKOBOE B
KOHTpOJIe, a TaKkKe COOTHOIIeHHWEe moler/kopeHp 1o coxepxkanmto HpO,, BrBoe
IPEBOCXOJIMBIIIEE 3HAUYEHUS KOHTpouid. [Ipm 3TOM akTHUBHOCTH KaTajias3bl B COOTHOLIEHUU
noOer/kopeHp Obuta Ha 25% ObLT BbIIIE KOHTPOJIS M HA CTOJIBKO K€ HUXKE MaKCHMaJIbHBIX
3HAYEHUU.

3HAYUTENBHBI  WHTEpEC  MPEICTABISIOT  BBIABICHHBIE JBa HWKHHX  IIHKA
KOHIIEHTPALMOHHOW KPHBOM K30T€HHOI'0 ayKCHHA 110 POCTOBBIM IOKA3aTeNsAIM JJIMHBI ToOera
U JUIMHBI IpUAAaTOYHbIX KopHen: 20 Hr/mn n 200 mxr/mit. Eciiu BeIcOKast HHTUOMpYIOILas 03a
ayKCMHa SBJSUIaCh MpEACKa3yeMOW IO  KJIACCMYECKUM MpPEICTaBICHUAM JeHcTBUsA
(UTOrOPMOHOB Ha POCT PACTEHUH, TO OTJIMYAIOIIASACS BCETO HA MOPSIOK OT CTUMYJIHUPYIOIIEH
no3a 20 HI/MJ HaTalKuBajla Ha pa3MbIIUICHHS O IOUCKE 3aKOHOMEPHOCTH IOBEACHUS
U3y4aeMbIX (P€PMEHTOB, KOTOpPbIE MPUBEIN K OJIMHAKOBOMY PETYIHPYIOIIEMY POCT paCTeHHUM
pe3yibTary, 4yTo OyJaeT SBJIATbCA NMpeAMeTOM JalbHeHmux uccienoanuil. MccnenoBanue
BBINTOJIHEHO TIpY (PUHAHCOBOH moiepxkke rpanta PH® 23-24-00602.

KimoueBble ciioBa: (I)aCOJ'IL, AYKCHUH, aHTUOKCUJaHTHAA CUCTEMA.

ACTIVITY OF ANTIOXIDANT ENZYMES OF BEAN PLANTS IN RESPONSE
TO SEED TREATMENT OF HETEROAUXIN CONCENTRATION GRADIENTS
Matyunina V.D.", Chistoedova A.V.}, Markova O.V.}, Garipova S.R.},

! Ufa University of Science and Technology, Ufa, Russia
? Institute of Biochemistry and Genetics UNC RAS, Ufa, Russia
victori.ma0307@gmail.com

Keywords: beans, auxin, antioxidant system.
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BJIUSIHUE MUKPOTPABUTAIIUU, MOJEJIUPOBAHHOMN
C UCMOJIb30BAHUEM YCTPOMUCTBA CJIYYAUHOT' O
NO3ULIMOHUPOBAHMS, HA POCT IPOPOCTKOB APABUJIOIICHUCA:
OMUKCHBIN MOAXO/

Mengenes C.C.1", Cmommkosa I'.H.}, ITo:xeanos I'.A.%, Yrrun AL
Honosa B.B., Bacuiben A.C.3, Buinosa T.E.l, ®poJioBa H.A.4, KpbLioBa E.A.5,
®DpoJioB AAS

! Canxr-IleTepOyprekuii rocynapcrBeHub yausepcurer, Caukr-Ilerepoypr, Poccus
? borannyeckuii nHetuTyT MM. B.JI. Komaposa PAH, Canxkr-IlerepOypr, Poccus
 Vausepcurer UTMO, Cankr-Iletep6ypr, Poccus
*MucturyT busuonorun pacrennii um. K.A. Tumupszesa PAH, Mocksa, Poccust
> BcepOCCHIICKHIT HHCTUTYT FeHETHIECKIX pecypcoB pactenuid uMm. H.1. BaBusosa,
*CaHI(T-HeTeD6V‘[)F, Poccus

E-mail: s.medvedev@spbu.ru

OCHOBHBIM OpPUEHTHUPOM JUIsl CTAHOBJEHUS MOJSIPHOCTU PACTEHUH SIBIISETCS BEKTOP
CHJIBI TsDKeCTU. PacTeHus crocoOHbI TOHKO «OLIEHUBATh» CBOE IOJIOKEHHUE OTHOCUTEIBHO
BEKTOpa CHJIBI TSHKECTH U, MPOSBIISS TPAaBUTPOIHM3M, KOPPEKTUPOBATH MOJIOKEHHE OPraHOB B
npoctpancTBe. DH(HEeKTUBHBIM CITOCOOOM M3YyUESHHSI POJIM TPAaBUTALNHU B (PYHKIIHOHUPOBAHUU
pacTeHus SBJISIETCS PaHIOMHU3ALUS UX TOJIOKEHUSI OTHOCHTEIBHO BEKTOpA TPABUTAIMH TPH
IOMOILM YCTPOMCTB, CHOCOOHBIX BpalaTh OOBEKT, CAy4alHbIM 00pa3oM U3MEHss CKOPOCThb U
HampaBlIeHue BpauleHus (T. H. YCTpoWcTBa ciiyyailHoro mno3uuuonuposanus, YCII).
OObekToM Haieit pabotel siBisuMCh 10-cyrounsie mpopoctku Arabidopsis thaliana (L.)
Heynh skoruma Col-0. [le3opueHTanusi MOJNOKEHUsT pacTeHuil, BbipamuBaeMbix B Y CII,
UHULMMPOBAJa XaOTUYHbIM, OPUEHTUPOBAHHBI B pa3HbIE CTOPOHBI, POCT HMPOPOCTKOB. B
HA/I36MHOM 4acTU NMPOPOCTKOB BO3pacTal ypOBEHb BTOPUYHBIX METAOOJIMTOB, OKHCICHHBIX
dopm ackopbaTa W TIyTaTHOHA, CHUXKAJIOCh cozepKaHue METa0OJIUTOB IHEPTETHIECKOTO
0OMeHa, TOBBIIIATOCH COJEPXKAHHE OenKkoB Ca’ -CHIHANMHTA, CHIDKATIOCh COJEPIKAHIE
KUHE3UHOB U CTPYKTYPHBIX PI/I6OCOM8.JIBHBIX OenkoB. B KOpHIX BoO3pacTano coaep)kaHue
pubocomanbHbIX OenkoB, Ca” -3aBUCUMBIX IPOTEMHKUHA3 U (PEPMEHTOB CHHTE3a LIEIUII0II03bI,
CHIDKAJICS YPOBEHb OEJIKOB, CBSI3aHHBIX C ()OPMHUPOBAHUEM LUTOCKENETA U (POTOPELENTOPOB.
B Hang3zeMHO# wacTu yBenwumBaiiach 3kcnpeccus SGR7, KoTopbeIii oTBeUaeT 3a perysisiuio
rpaBuTponM3Ma. B Hag3eMHONW dYacTM M KOpHAX yBenunuuBanach dkcrpeccuss CAM4,
KOJIMPYIOIIEro OesKH Ca?*-curnamunra, u ADF1, KOAMPYIOUIETO O€JIKH, peryaupyromune
nenonuMepusanuio  gunamentoB F-aktuna. Ilpm stom skcmpeccuss ARP2 u VLNZ,
OTBeUarONMX 3a cOOpKy (UIaMEHTOB, HE MeHsuach. I[lokazaHo, dro akcmpeccus SOK4,
koTopelii koaupyer Oenku SOSEKI, 3nauurtensHo yBenuuuanack. SOSEKI obnamaror
CHOCOOHOCTBIO K JIOKAJTU3AIMM Ha IUIa3MajeMMe, SBISIOTCS MHTErpaTopaMH MO3UIIMOHHBIX
CUTHAJIOB, MOCTYMAIOUIMX OT KJIETOK, M B HACTOSIEe BPEMsl PacCMaTpUBAIOTCS B KaueCcTBE
«KOMIIaca» pacTUTEIbHOro opranusma. VccnenoBanue BoIOIHEHO 3a cueT rpaHTa POOU Ne
20-16-00086.

, KiroueBsble ciioBa: rpaBUTPOIN3M, HOJISPHOCTD, YCTPONCTBO CIIyYaiHOTO MO3UIIMOHUPOBAHUS,
Ca” -curnammunr, F-axtun, SOSEKI.

2

EFFECT OF MICROGRAVITY SIMULATED USING A RANDOM POSITIONING
MACHINE ON THE GROWTH OF ARABIDOPSIS SEEDLINGS: OMICS APPROACH

Medvedev S.S.*", Smolikova G.N.}, Pozhvanov G.A.?, Utkin A.D.%, Popova V.V.},
Vasiliev A.S.2, Bilova T.E.%, Frolova N.A.%, Krylova E.A.>, Frolov A.A.*

! Saint Petershurg State University, Saint Petersburg, Russia
2 Komarov Botanical Institute, Russian Academy of Sciences, St. Petersburg, Russia
® ITMO University, Saint Petersburg, Russia
* K.A. Timiryazev Institute of Plant Physiology RAS, Moscow, Russia
% Federal Research Center N.I. Vavilov All-Russian Institute of Plant Genetic Resources of Russian
Academy of Sciences, St. Petersburg, Russia
Key words: gravitropism, polarity, random positioning mashine, Ca?*-signaling, F-actin, SOSEKI.

244


mailto:s.medvedev@spbu.ru

¥ oWaMONOros PACTERHA
) s e «Buonorusa pacteHuii B anoxy rnobanbHbIX U3mMeHeHui knumarta»  18-23 ceHT0psa 2023 ropa, r. Ydba
% YOhA 2023 P y p ()

W3MEHEHMS B CTPYKTYPE KJIETOUHOM CTEHKH B OTBET HA JIENCTBUE
HEKOTOPBIX ABMOTHYECKHUX ®AKTOPOB

Meiiunk H.P*, Hukosnaesa 10.1., Kymynnna M.A., Hukymun O.B.

buonornyecknii hakynsrer MI'Y umenn M.B.JIomonocoBa, Mocksa, Poccust
E-mail: meychik@mail.ru

Knerounsie  crenku  (KC),  saBisronqumecs — 9acThi0 — amorjiacta —  3TO
CJI0KHOOpPTraHNU30BaHHAs 1 MHOTO(YHKIIMOHANIbHAS CTPYKTypa. OHU MEepBBIMU KOHTAKTHPYIOT
C HAapy>XHBIM PAacTBOPOM M MOAM(DHULIHUPYIOT €ro COCTaB 3a CUET peaKkuuid oOMeHa MEXIy
MOHOTeHHBIMU Tpynnamu mnonuMmepHoro Mmatpukca KC U uHoHamMu cpenbl, TEM CaMbIM
perynaupysi MOCTYIUICHHE BEIIECTB B KOPHHM pacTeHHWil Vcmonb3oBaHHE METONOB XUMHH
nosuMepoB A oueHku cBoMcTB KC KopHell W JHCThEeB MO3BOJIMJIO BBISIBUTH Ba)KHBIC
MEXaHU3MBbI, KOHTPOJIMPYIOIIKE IOTJIOMIAIONIYI0 CIOCOOHOCTh KOpPHEH IMpH abHOTHYECKOM
ctpecce. Ouenka cocrtaBa mnoiuMepHoro marpukca KC pacteHuii, paznuyarommxcs Mo
COJICYCTOMYMBOCTH, MOKa3aja, 4TO y BCeX pacTeHuil ¢ yBenndenuem konueHtpauuun NaCl B
cpelie 3HauUMTEeNbHO CcHIDKaeTcsl pK, KapOOKCUIBHBIX TPYII MOJIUTaTaKTYPOHOBOM KHCIOTHI
(IITK). Takum oOpaszoMm, mpu cosieBoM crpecce B KC yBenuumBaeTcss 4MCIIO aKTUBHBIX
CaiiToB, CIIOCOOHBIX OOMEHMBATh IPOTOH Ha Na" mocTymaroumii U3 BHENIHEH Cpefbl, , KaK
CJIEZICTBHE, B PACTBOPE Y IIa3MaIeMMBbI 00pa3yeTcsi H30bITOUHAST KOHIICHTPAIHS IIPOTOHOB 32
cueT peaknum oOMeHa, KoTopas BIHAET Ha MPOIecchl TpaHcHopTa HoHoB (Hampumep, K') B
KJIETKY, TIOCKOJIbKY TIPOTOHBI BHEKJIETOYHOTO KOMITAPTMEHTA SBISIOTCS HE TOJIBKO
cyOCTpaToM Jjisi TPAHCHOPTHBIX CHCTEM, HO M BO3JICHCTBYIOT Ha AJIEKTPUUYECKUE ABIKYIIHE
CHJIBI TPAHCTIOPTUPOBAHMS ITyTEM M3MEHEHHsI MEMOPaHHOTO MOTEHIMAJA. Y CTaHOBIICHO, YTO
npu y 6000BBIX pacTeHHil, moaBeprmmxcs 24-4yacoBoii 00paboTke Cu? (10 MxM) wnu Ni%*
(100 MxM) mnpoucxonut MoAUGHUKAIMS COCTaBa IMOJUMEPOB KJIETOUYHBIX CTEHOK,
HaIpaBlIEHHAs HAa OTPAaHUYCHHUE HAKOIUICHUS STUX METAIIJIOB B HUX, YTO SIBIISIETCS CIIEJICTBUEM
anbo Oosiee HM3KOro conepkanus kapOokcuiabHbIXx Tpynn III'K B KC o0paboTanHbIX
pacteHuii, 1160 Oosiee BBHICOKOH CTENEHM METHIMPOBAHMS ATHUX TPYIMI IO CPAaBHEHHIO C
KOHTPOJILHBIMH pacTeHussMU. Kpome Toro, mokazaHo, 4yTo m3MeHeHHUs B cTpykrype KC B
OTBET Ha JECHWCTBUE METAJIOB MOTYT OBbITh CBs3aHbl ¢ yBennueHreM noiau KC B obeit cyxoit
Macce KOpHs, a TakKe C YCHJIIEHHeM B PaBHOW Mmepe OmocumHTe3a Bcex KomroHeHToB KC, B
TOM YMCJI€ U TIEKTMHOB CO CTENEHbIO METHIIMPOBAHMS KaK Y KOHTPOJIbHBIX PACTEHUH.

KuroueBble ¢j10Ba: KJICTOUHBIE CTCHKH, M3MEHEHUS CTPYKTYPBI, COJIEBOH cTpecc, Me-cTpecc

CHANGES IN THE STRUCTURE OF THE CELL WALL IN RESPONSE
TO THE ACTION OF SOME ABIOTIC FACTORS

Meychik N.R,, Nikolaeva Yu.l., Kushunina M.A., Nikushin O.V.

Faculty of Biology, Lomonosov Moscow State University, Russia
Key words: cell walls, structural changes, salt stress, Me-stress
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IBOIIOLMS U PASHOOBPA3HUE KJIETOYHBIX CTEHOK:
OT BOJOPOCJIEA JO BbICHINX PACTEHUHU

Mukmmna ILB.", Yepuona T.E., 'opmxosa T.A.

KazaHckuit HHCTHTYT OHOXHMEH B OHOMHU3HKH — 000CO0JIEHHOE CTPYKTYPHOE ITOApA3ACIICHIE
®denepanbHOro UcclieqoBaTeNbeKoro nenTpa «Kazanckuil Hayunslid neHTp Poccuiickoi akageMun
Hayk», Kazanb, Poccus

“E-mail: p.mikshina@gmail.com

B mnpouecce 3BomonMM pacTeHUs: HEOJHOKPATHO IPHUCIOCAOIMBAINCE K YCIOBUSAM
oOuTaHusA. DTO HANUIO OTPaXEHHWE HE TOJBKO B H3MEHEHHMSX CTPOCHHUS HX «Telay u
HOSIBJICHUH BBICOKOCIIELIMAIN3UPOBAHHBIX TKAHEH, HO U B COCTABE U apXUTEKTYpe KIETOUHBIX
CTGHOK — KIJIIOYEBBIX HAJMOJICKYJSIPDHBIX OOpa3oBaHWiI Ha OCHOBE pPa3HOOOpPA3HBIX
HOJIMCAXapUA0B, OTIIMYAIOIIUX PACTUTENIbHBIE KJIETKHU OT )KUBOTHBIX, OIIPEIEIAIONINX GopMy,
CTPYKTYpPY M CBOWCTBa TKaHEW, OpPraHOB W pACTUTEIBHOTO OpraHu3Ma B IEJIOM U
o0ecreynBaroIuX peaan3aluio MEXaHHYECKUX U OMOXUMUYECKUX (DyHKITHH.

[loHnMaHue NPUHIMIIOB AUBEPCH(PHUKAIMK TIOCTPOCHHBIX HA OCHOBE PAa3JIMYHBIX
COYeTaHUIl MOoJIMCcaxapui0B KIETOYHbIX CTEHOK U (JOpMHUpOBaHUE UX 0a3MCHBIX MoJeNel s
HBOJIIOIMOHHO PA3IMYHBIX TAKCOHOMHYECKUX TPYIIl PACTUTEIBHBIX OOBEKTOB OTKPBHIBAET
HNEpCHEeKTUBBl Kak s pacliuppoBKU (GYHKUMN YIrIeBOJAOB, TaK M Ui TOHUMAaHUA
¢GmIOreHeTHYeCKNX B3aUMOOTHOIIEHHH W TOTO, KaK pacTeHUs MOTYT pearupoBaTh Ha
IPOTHO3UPYEMbIE CLIEHAPUU M3MEHEHMs KJIMMaTa, a TakkKe JUIs ONTHUMHU3ALUU PEUIeHUH B
nepepaboTKe pPAaCTUTEIHHOH OWOMAacChl W HCIOJIB30BAaHUHM MPUPOJHOTO  YIIIEBOTHOTO
borarcTBa.

B nokmage OyayT pacCMOTpEHBI AaCIeEKTHI, Kacalouluecs W3MEHEHHH B COCTaBe W
CTPOEHUU KJIETOYHBIX CTEHOK Ha MPOTSXKEHUH BOJIIOLUU PACTEHUH, @ UMEHHO NPE/ICTaBIICHbI
MOTU(UKAIIMA OPTraHU3allMd KJIETOYHBIX CTEHOK IPH TEPEX0/ie pPAacTeHUH K Ha3eMHOMY
o0pa3y >KHM3HM, B XOJA€ OHBOJIOLHUH COCYAUCTBIX PACTEHUH, NPH MOSBICHUU BBICOKHX
IpeBecHbIX (OpM M B Mpoliecce AuBepcU(UKAMMU I[BETKOBBIX pacTeHuil. Taxke OynyT
0XapaKkTEepPU30BaHbl OCOOEHHOCTH APXUTEKTYPHl KJIETOUHBIX CTEHOK CIEIHaTU3UPOBaHHbIX
PaCTUTENFHBIX KJIETOK M TPEACTaBJICHBI Hanboliee pealMCTHYHBIE CYIIECTBYIONINE MOJEIH
KJIETOYHBIX CTEHOK JUI pa3jM4YHBbIX TAaKCOHOB, MOCTPOCHHBIE HAa OCHOBE JUTEPATYpHBIX U
COOCTBEHHBIX JaHHBIX.

Pa6ota yactnuno nojuepxxana PH® (nmpoekt Nel9-14-00361, aHanu3 3BOIIOLMOHHBIX
ACTIEKTOB Pa3BHUTHUS BOJIOKOH).

KimoueBble cioBa: OBOJIFOITUSA paCTeHHﬁ, crienuaan3anusd KICTOK, paCTUTCIIbHAA KJIICTOYHAA
CTCHKa, 1moJjimcaxapuabl

EVOLUTION AND DIVERSITY OF CELL WALLS:
FROM ALGAE TO HIGHER PLANTS

Mikshina P.V., Chernova T.E., Gorshkova T.A.

Kazan Institute of Biochemistry and Biophysics KazSC RAS
Key words: plant evolution, cell specialization, plant cell wall, polysaccharides

246


mailto:p.mikshina@gmail.com

¥ oWaMONOros PACTERHA
) s e «Buonorusa pacteHuii B anoxy rnobanbHbIX U3mMeHeHui knumarta»  18-23 ceHT0psa 2023 ropa, r. Ydba
% YOhA 2023 P y p ()

BTOPUYHBIE METABOJIUTHI JIMINAWHUKOB:
HOBBIE POJIA B CTPECCOBOM YCTOMYHUBOCTH

Mununoaea ®@.B.

Kazanckuit mHCTUTYT OHOXUMUH B OMO(DHU3UKN — 000COOIEHHOE CTPYKTYPHOE TOApa3 IeIeHne
denepanbHOro UCCIEA0BATENbCKOrO0 LeHTpa “Ka3anckuil HayuHbli HeHTp Poccuiickoil akagemMun
Hayk”’, Kazans, Poccus

E-mail: minibayeva@kibb.knc.ru

JlnmaliHukn — CUMOMOTHYECKHE CHUCTEMbI, BKIOYAlOU[Me Trpud acCKOMUIIET
(MUKOOMOHT) W OAWMH WM JBa (DOTOCHHTETHUYECKUX TMMApPTHEpPA, ITMAHOOAKTEPUH W/WIH
3eneHble  Bojgopochn (GpoToOuoHT). OmHMM H3 METAO0OJUYECKUX TOCICACTBUM TaKOTro
cuMOuno3a SBISCTCS CHUHTE3 B JIMIIAWHUKAX pPa3sHOOOPAa3HBIX BTOPUYHBIX (EHOIBHBIX
MeTaboIUTOB, WU «IMIIAHHUKOBBIX BEIECTB», KOTOpPbIe, B OCHOBHOM, HaKaIJIUBAIOTCA Ha
BHEIIHEH noBepXxHOCTH TH(]) MUKOOHOHTA. [IepBbie COOOIIEHNUS O JIMIIAWHUKOBBIX BEIIECTBAX
nosiBuiiich B XIX Beke, ¢ Tex mop B JMIIaiHWKAx wuaeHTU(umupoBano Oonee 1050
pa3MYHBIX BTOPUYHBIX METAOONUTOB. B HOMONHEHHWE K WX PO B XEMOTAaKCOHOMHUH H
CUCTEeMAaTHUKE JIMIIAHHUKOBbIE  BTOPUYHBIE  METAa0OJUTHl ~ WIPalOT  Pa3HOOOpa3HbIE
OMOJIOTMYECKHE POJIM, B TOM YHCIIE OOECIEeYUBAIOT (DOTO3ANTUTY, AHTHOAKTEPHAIBHYIO,
AHTUTPUOHYIO, AaHTUOKCHJIAHTHYIO 3allUTYy, aJUIENONAaTHI0. DTH COSAMHEHUS TaK)Ke BayKHBI
JUTS KpYTOBOPOTA METAJUIOB M 3AIIUTHI TAJVIOMA JIMIIAWRHIUKOB OT XUMHUYECKOTO 3arpsI3HEHMS.
OnHuM U3 HaUMEHEee WCCIEeIOBAaHHBIX ACHEKTOB SIBISETCS POJIb BTOPUYHBIX METaOOIHUTOB B
3aCyXOYCTOHYMBOCTH JIMIIAWHUKOB. CBS3BIBAHNE MOJIEKYJ BOJBI, B TOM YHCIIE, HEKOTOPHIMU
ruApOPOOHBIMHU COCTUHEHUSIMH JTUIIAMHUKOB, a Takke (GOpMUPOBaHKE OUOIUICHOK APYTUMU
MeTa0OJIUTaMi BHOCHUT BKJIQJI B TIOJICPKAHHE JKU3HEACATEIIbHOCTH JIMIAHHUKOB B YCIOBHSAX
o0e3BokuBaHus. DopMUPOBAHHUE «META0OIUYECKOW)» CTPATErHH CTPECCOBOM yCTONYMBOCTH
MO3BOJIIET JIMIIAWHUKAM pacTH B KpallHe HeOmaronmpusTHbIX YycinoBusx. Kpome Toro,
pazHooOpa3Has OHOJOrMYecKass aKTUBHOCTh JIMIIAWHUKOBBIX BEIIECTB HAXOJIUT ILIUPOKOE
NpaKTUYECKOe MPUMEHEHHE, B TOM YHCIie B (JapMaKoJIOTHH, OMOTEXHOIOTHH, KOCMETOJIOTHH,
peMearanry BoAbl U MOYBBI U T.1. Takum o0pa3oM, JTUIIAHHUKN MOKHO pacCMaTpUBaTh Kak
[IEHHBIE NCTOYHUKH OMOJIOTUIECKHX PECYPCOB.

PaboTa npoBoauiack B paMKax BBIMOJHEHUs rocyaapctBeHHoro 3aganus GULL KazHI|
PAH u nonnepxana rpanrom PH® Ne 23-14-00327.

KiroueBble ciioBa: J'IPIH.IaﬁHHKPI, BTOPHUYHBIC 6Ta6OJ'II/ITLI, CcTpecCcoBan yCTOﬁ‘IHBOCTL

SECONDARY METABOLITES OF LICHENS:
NEW ROLES IN STRESS TOLERANCE

Minibayeva F.V.

Kazan Institute of Biochemistry and Biophysics, FRC Kazan Scientific Center of RAS, Kazan, Russia
Key words: lichens, secondary metabolites, stress tolerance
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BJMSIHUE BOJIbl, AKTUBUPOBAHHOM IIJIA3MOM BAPBEPHOI' O PA3PSJIA,
HA IMPOAYKTUBHOCTbD BETA VULGARIS L.

Munuug A.C.*, Munnu U.b., Yypcuna H.JIL., BacunbeB C.E., DunnuéBa A.A.

®I'BOY BO «Tomckuii rocynapcTBeHHBIH IeJarorndecKiii yHUBEPCUTET», T. Tomck, Poccus;
E-mail: minich@tspu.edu.ru

B Hacrosimiee Bpemsi yCwiIMs YYEHBIX HAampaBlIeHbl Ha pPa3pabOTKy TEXHOJIOTUHU
NPEeInoCceBHOM 00pabOTKM ceMsH I1a3Moil OaphepHOro paspsiia, B TOM YHUCIE C
UCIIOJIb30BAaHUEM aKTUBUpOBaHHOHN mia3moil Boabl (PAW). B 30He KOHTakTa IUIa3Mbl
00pa3yroTcsi KOPOTKO- U JOJIT0KUBYIINE aKTUBHBIE YaCTULIbI, KOTOPbIE PACTBOPSAIOTCS B BOJIE.
Xapakrepuctuku PAW (Bua, KOJIMYECTBO M BpEMs CYILECTBOBAHUS AaKTUBHBIX YacTHII,
3EKTPONPOBOAHOCTD, pH U 1Ip.) 3aBUCAT OT MapaMeTpOB IJ1a3Mbl (MOIIHOCTH, Fa30BOI cpeibl
U 1p.) W TPOAODKUTEIHPHOCTH KOHTaKTa. B Hay4yHBIX NTyONHMKAIUSAX TPEICTABIICHBI
MHOTOUYHCJICHHbIE JaHHbIE 10 puMeHeHn0 PAW 1uist ymydiieHust HOCEBHBIX KayecTB CEMSH
U MPOAYKTUBHOCTH pacTeHui. OJIHAKO pe3yJbTaThl MCCIEIOBAHUN MO BIMSHUIO 00pabOTKH
PAW cemsiH cBEKIIBI OOBIKHOBEHHBIX HA JaHHBIE TIOKA3aTeNId HE OOHAPYKEHBI.

Llenp pa®oThl — M3ydEeHUE BIHSHHS 00paOOTKH CeMsiH CBEKIJIBI OOBIKHOBEHHOW PAW,
MOJIy4YE€HHOM B aTMOc(epe aproHa u yriieKUcIIoro ra3a, Ha MpOoAyKTUBHOCTb PACTCHHIA.

OOnexT uccaemoBanuii — cBekia oObikHOBeHHast (Beta vilgaris L.) copros bopmo 237,
Hunmuanpa u Erunerckas miockas. PAW monydann o6paboTKON TUCTHUILIMPOBAHHOM BOJBI
OapbepHBIM Pa3pPsIIOM B TUIA3MOXMMHYECKOM PEAKTOPE C KOAKCHAIBHBIM PACIIONIOKEHHUEM
3J1eKTpo10B. IIpo10IDKUTEILHOCTE 00PabOTKH CeMSIH TUCTUUTMPOBAHHON Bomol u PAW — 2
U 6 4, KOHTPOJIb — HeoOpaboTaHHble ceMeHa. CeMEeHa BBICEHBAIUCH B OTKPBITHIA TPYHT Ha
arpoOuonornueckoii cranuuu TITIY (56°28°30°° c.m., 84°58°36°° B.A.), ompeaenecHue
IPOAYKTUBHOCTU CBEKJIBI mpoBoauiau Ha 100 cyTku Bereranuu HW3MEpPEeHHEM Beca U
MOJCYETOM  4YHclia  KOpHemnionoB.  CraTUcTHuUeckylo  00paboOTKy  HpOBOAMIU  C
UCIIOIb30BaHUeM mporpammbl EXcel m3 Tpex He3aBUCHMBIX SKCIEPUMEHTOB, KaKIbIH U3
KOTOPBIX TPOBEACH B TpeX OHOJOrmueckux MNOBTOpHOCTsSX Ha 100 pacrenusx. OrieHka
JIOCTOBEPHOCTH PE3yJbTATOB HCCIEIOBAHMI TMPOBOAWIACH TIPU YPOBHE HaIeKHOCTH 95 %
(ypoBenb 3HaunmoctH — 0,05).

PesynbTarhl nccnenoBaHui IMoOKaszanu, 4TO 0O0paboOTKa BOABI IJIA3MOM MPHUBOJIUT K
yMeHbIlleHH0 PH, HakorueHuto mepekucu Bojopona, a ans PAW, momyueHHOU B cpene
VTJIEKHUCIIOTO Ta3a, - HAKOTJICHUIO THAPOKApOOHAT-UOHOB.

JlabopaTopHasi BCXOXKECTh U SHEPTHUS MPOPACTAHUS CEMSH, ONPEIEICHHbBIE TI0 METOaM
MeXrocyaapcTBeHHoro crangapta 12038-84, nocrtoBepHo He paznudanuch. He wumenn
JIOCTOBEPHBIX OTJIMYMH U MOKA3aTEeNH MPOTYKTUBHOCTh BCEX HCCIENYEMBIX COPTOB CBEKIIBI.

KawueBble ciaoBa: Beta sativus, OapbepHbIii paspsa, aKTHBHpOBaHHAs IDIa3MOM BOA,
00paboTKa ceMsH, MPOTYKTUBHOCTh

EFFECT OF WATER ACTIVATED BY BARRIER DISCHARGE PLASMA
ON THE PRODUCTIVITY OF BETA VULGARIS L.

Minich A.S., Minich 1.B., Chursina N.L., Vasiliev S.E., Finicheva A.A.
Tomsk State Pedagogical University, Tomsk, Russia Federation

Key words: Beta sativus, barrier discharge, plasma-activated water, seed treatment,
productivity
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BUOA3®K — AIbTEPHATUBA MUHEPAJIbHBIM YAOBPEHUAM
Munneobaes JI.®@., Ceprees B.C.

00O «HBII «bamlukom», Y da, Poccus
E-mail: linar00711@gmail.com

CenbCKOXO3SIICTBEHHAs OTpaciib Hallleld CTpaHbl MEPEKUBAET HENPOCThIE BpEMEHa,
IEHbl Ha NPOJYKIHMIO arpapHOr0 CEKTOpa CHUBWINCh W 3eMJIeAeNbllaM MPUXOAUTHCS
ONTUMU3UPOBATH MPOU3BOICBTEHHBIE 3aTPATHI.

Arpapur HaxoJATCA B IOMCKAX aJIbTEPHATUBHBIX MOAXOAOB IS CHHXKCHUS
ce0ecTOMMOCTH TPOAYKIIMH, YTOOBl 0€3 MOTeph YpPOKAMHOCTH MEpPEKPBITh HEAOCTAaTOK
BHeceHUs1 ynoOpeHwii. WHTEpEeCHO TO, 4YTO MEXaHU3MbI, KOMIICHCHPYIOIIHUE Ie(OUIIUT
MUHEPAJTBHOTO MHTAHUA KYJIbTYp B IOYBE, HMMEITCAd B camoi mpupoae. CrnocoOHOCTb
Oaktepuii Kk azordukcaruu, (ochop- M KATMHMOOMIU3AIMHM M3BECTHBI HAyKe JIaBHO,
[IPAKTUYECKOE JK€ KX IPUMEHEHHEe Hadanoch ¢ KoHuma 80-x romoB 20 Beka. Ilomck
3¢ (HEKTHBHBIX areHTOB TPOJIOJDKACTCS W CErOAHS, HJAET IMPOILECC CENICKIIMH HMCIOIIUXCS
aKTHBHBIX IITaMMOB. B pesynbrate MHorosernux wuccienoBanuid HBII "bamMukom"
00beIMHUI HanboJIee aKTUBHBIE IITAMMBI, YIy4lIalolue MI00pOaUe MOYBbI, U pazpadboTan
MukpoOuonoruyeckoe yaoopenue "buoA3®K" Ha ocHOBE KOHCOpLHMYMa IKHBBIX
MUKpoopranuzMoB: Azotobacter chroococcum (cBoboanoxuBymHiA azoTdukcarop), Bacillus
megaterium, Bacillus mucilaginosus (mo6umuzatopsr ¢ochopa u kamus). ITo moaeBsIM
OIbITaM, IIPOBEJCHHBIM B pa3IU4HbIX KiIumaTtuueck 30Hax Poccun "buoAs3®K" 3amenser no
15 xr/ra B 1.B. BHeceHHE a30THOro ynoOpenus u 20 kr/ra B 1.B. ¢ocopHO-KATUHHBIX
ya00peHwuil.

ArpobakTepuu, Bxoasimue B coctaB "buoA3®K" 06nagaroT yHHUKAIbHBIM KOMILIEKCOM
cuare3a [IABoB, opraHuueckux KHCIOT U (EpPMEHTATUBHOTO amnmapara KOTOPBIN
crocoOcTByeT OBICTpOMY Iepexojia a30TCOoAEpXKAIIUX COeAMHEHUU, docdopa W Kamus u3
HEJIOCTYITHBIX B YCBOsieMbIe (DOPMBI SISl PACTCHUIA.

WunoBarmonnsiit  npenapatr HBII "bamMuakoMm" - "BbuoAs®K" oOnamaer Bcem
KOMIUIEKCOM IOJIE3HBIX MHMKPOOPTaHU3MOB Il YJIY4YLIEHUS NHUIIEBOIO PEXHMMa IOYBHI.
ITone3znbie Oaktepun npenapara CHUHTE3UPYIOT POCTCTUMYJIUPYIOLINE u

MMMYHOMOJIUIYPIOIIME BEIIECTBA, AKTUBU3UPYIOT OHOJIOTMYECKUE IIPOLIECCHl B IOYBE,
o3zopaBiuBaioT ee. ObOpaborka Ouomnpenaparom B YHI[ bamkupckuit 'AY B 2018 r.
MIPUBEJIO K MOBBILICHUIO NTPUOaBKHU ypoxkast — 4,3 11/ra Ha kapTodene copra Yaaua u 4,8 1/ra
Ha pOBOY IIIeHHULIEe copTa BaraH.

KaroueBble cjoBa: a3oTguKcarus, hochopmobmM3anus, KaJIUMOOMIIN3a1Ius,
MHKpoOHoIornUeckoe yaoopenune, bamlukom

BIOAZFK — ALTERNATIVE TO MINERAL FERTILIZERS

Minnebaev L.F., Sergeev V.S.
LLC "NVP "Bashinkom", Ufa, Russia

Key words: nitrogen fixation, phosphorimobilization, potassium immobilization,
microbiological fertilizer, Bashinkom

249


mailto:linar00711@gmail.com

©MIMONOTOB

; NOFOB PACTEHHA
) s e «Buonorusa pacteHuii B anoxy rnobanbHbIX U3mMeHeHui knumarta»  18-23 ceHT0psa 2023 ropa, r. Ydba
% YOhA 2023 P y p ()

TEHETUYECKAS WJIEHTU®UKAIUA JEKAPCTBEHHBIX PACTEHUI
WITHANIA SOMNIFERA U WITHANIA COAGULANS

Mpuxaiaosa E.B.

WuctutyT Onoxumun u reaetukn Y OUL PAH, r. Yda, Poccus
E-mail: mikhele@list.ru

OnHUM U3 MEePCIICKTUBHBIX HAIIPABICHUH COBPEMEHHOUN HAYKH SIBISICTCS MCCIICAOBAHUE
OMOJIOTUYECKOW AaKTUBHOCTU PACTUTENBHBIX METa0O0JIUTOB. JlekapcTBEHHBbIE paCTEHHS
W. somnifera u W. coagulans oTHocaTcs K cemelictBy Solanaceae, pomy Withania.
OCHOBHBIMU JCHCTBYIOLIUMH BEIIECTBAMU B HUX SIBIISIFOTCS alKaJOUIbl U CTEPOUIHBIC
JIAKTOHBI, KOTOPHIE UMEIOT MOTCHIIMAN B JICYCHHH OHKOJIOTHYECKUX, HEUPOIEreHePATHBHBIX U
Ipyrux BuUIOB 3aboneBaHuil. ¥ W. somnifera OCHOBHBIMU SIBJISIOTCS BHUTAHOIMI A U
BuTadeput A, Torna kak y W. coagulans — koarynut F, koarynun G u Butokoarynut. U3-3a
MaccoBOro cbopa g HYXA TpaAuLMOHHOW MeauiuHbl W. somnifera HaXOAUTCS TMOJ
yrpo30il BeIMUpaHus, Toraa kak W. coagulans mIMPOKO HCIIONB3YETCS B MPOMBIIIICHHOCTH
JUIsL CBEpTHIBaHUS MOJOKAa. HecMOTpss Ha 95TO, Ha OTEYECTBEHHOM pBIHKE IIUPOKO
MIPEJICTABJICHBI KaK WM3MeNbYCHHBbIE KOpHU W. somnifera B BHJe MHINEBOH JT0OAaBKH, TaK W
ceMeHa, Torja kak W. coagulans MONHOCTBIO OTCYTCTBYET. BBICOKMII ypOBEHb BHEIIHETO
CXOJICTBA HE MO3BOJISICT HA PaHHUX CTAIUSIX Pa3BUTHS OTIMYATH ITH J[BA BUA.

JIOCTYMMHOCTh  MOJIHBIX ~XJIOPOILJIACTHBIX TE€HOMOB JTHX BHJIOB pAacTeHUU Jana
BO3MOXXHOCTh BBISIBUTH TOJUMOP(HBIC XJIOPOIIACTHBIE MAapKepbl, KOTOPHIE MO3BOJISLTA
ornuyath W. somnifera u W. coagulans apyr ot npyra, a Takke OJIHM3KOPOJCTBEHHBIX BHUJIOB
Solanum clivorum, Solanum wrightii, Physalis minima, Physalis pubescens u Physalis
angulata. TakoBeiMu OKka3anuck rpoB (4 SNP), rbcL (8 SNP) u atpF (7 SNP).

W3 KOMMEpYECKH JOCTYIHBIX MOJIOTBIX KOPHEH W CEMsH, MPOJAIOIIUXCI Kak
W. somnifera, Obia Bbienena JJHK u mpoBeneHo cekBeHHpOBaHME BBILIETIEPEUHCICHHBIX
YYaCTKOB  XJIOPOIUTACTHOTO TeHOMa. Pe3ynbTaThl IMOKa3alid, 4YTO MOJIOTHIE KOPHH
npuHaiexkaT BuAy W. somnifera, Toraa Kak ceMeHa IBYX pPa3IUYHBIX MPOU3BOAMUTENCH
oTHocsTCs K BUunty W. coagulans.

Uccnenosanue nopnepxano crunenauen IIpesunmenra Poccuiickonn denepaumu uist
Mostobix yueHbix CI1-5175.2022.4.

Karuessie ciosa: Withania, atpF, rbcl, rpoC

GENETIC IDENTIFICATION OF HERBAL PLANTS WITHANIA SOMNIFERA
N WITHANIA COAGULANS

Mikhaylova E.V.

Institute of biochemistry and genetics UFRC RAS, Ufa, Russia
Key words: Withania, atpF, rbcl, rpoC
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OIIBIT PEJJAKTUPOBAHUS TEHOMOB CEMEMCTBA KAITYCTHBIX
C UCIIOJIB3OBAHMEM PA3JIMYHBIX ITPOMOTOPOB

Muxaiinioa E.B., [landguiaoBa M.A., XycHyTAHHOB J.A.

HucturyT Onoxumum u reHetuku Y OUIL] PAH, r. Yda, Poccus
“E-mail: mikhele@list.ru

D¢} ekTUBHOCTh TEHOMHOTO pPEAAKTHPOBAHUS BO MHOTOM 3aBUCHT OT YPOBHS
sKcrpeccur OCHOBHBIX AeMeHTOB cucteMbl CRISPR — Genka Cas u rumoBbix PHK. [lns
ATOTO HUCHOJNB3YIOTCS PA3JIMYHbIE TMPOMOTOPHI, BBIOOP KOTOPBIX ONpEAENsSeTCs IU3aifHOM
9KCIIEPUMEHTA U BUJOM TPAaHC(HOPMHUPYEMOTO PACTEHUSI.

OcoOeHHOCTh pelakTUpOBAaHUS pacTeHuM cemeilctBa KamycTHbIX, K KOTOpOMY
OTHOCHUTCS W MojeiabHOoe pacrenue Arabidopsis thaliana, s3akmarodaercss B mpoBedcHHU
Tparncopmanmu in planta, Korma peJaKTUPOBAHUIO TIOJIBEPralOTCs T'eHEPATUBHBIC OpPTaHbBI
pactenuid. [[ns yBenudyeHus JOIM TOMO3UTOTHBIX MyTaluil mpu Tpanchopmanuu KamycTHbix
B JIUTEpAType TpEAyaraloTcsi pa3iWdyHble BapHaHTBl 3aMeHbl mpomortopa 35S, Hambosee
HIMPOKO HCIIOJNB3YyeMOro sl TpaHcopMmaluy BereTaTUBHBIX TkKaHeW. OpHAKO UX
3¢ (HEKTUBHOCTH TIOKA OCTACTCS MAJIOU3YICHHOM.

B HacrosimeM wuccienoBaHuM TpoBepsuiack 3(G(GEKTUBHOCTh PENAKTUPOBAHUS TPEX
TeHOB TpaHCKpUIIMOHHBIX (akTopoB (CPC, MYBL2 u MYB60) c wucnons3oBanneM
npomotopoB AtU6 u 35S, a takke CmYLCV u Ecl.2. Bo Bcex ciydasx 3¢ ¢heKTHBHOCTh
Tpanchopmanmu (YCTOHYMBOCTH K TioocuHaTy) HaOmogamach B cpemHem y 1,5%
MPOPOCTKOB, HO TONbKO y 50-70% u3 HUX mpucyTcTBOBaN Takxke u redH Cas. M3 mocnegnux
TobKO y 5-30% TpOpOCTKOB MPOM3ONLIO peHaKTHpOBaHME. Pe3ynbTarhl 3HAYUTENIBHO
BapbUPOBAIM B 33aBHCHUMOCTH OT PEAAKTHPYEMOIrO TeHa, YTO CYIIECTBEHHO 3aTpyIHSET
OLIEHKY (P (PEKTUBHOCTH MPOMOTOpa. MyTanuu, Mojy4eHHbIe ¢ UCIOIb30BAHUEM IIPOMOTOPA
35S, He mepeaaBalUCh MO HACIEACTBY, YTO TOBOPUT O TOM YTO OHH, CKOpEe BCETro, SIBJISIUCH
xuMepHbIMH. C UCIMONIb30BaHUEM siIeKIIeTKocienuduyHoro mpomoropa Ecl.2 ymaBanoch
MOJYYUTh CTAOUIILHO HACIEyeMble B TPEX MOKOJIEHUSX MYTAIlMH, OJHAKO HU OJIHA U3 HUX HE
Oblla TOMO3UTOTHOW. BapmanTOoM pemieHus npoOIeMbl MOXET ObITh HCIOJB30BaHUE
TKaHecMeu(pUIHOro MPOMOTOpa ISl SKCIIPECCHH He ToJbko reHa Cas, Ho u ruaoBbix PHK,
YTO JOCTATOYHO PEIKO OMHCHIBACTCS B JUTEPAType M MPEACTaBIsAET 3HAUUTEIbHBIA HHTEPEC
JUTSL pa3BUTHS BHICOKOA(D(DEKTHUBHBIX CHCTEM PEIaKTUPOBaHUS TeHOMOB KamycTHBIX.

Kirouessie ciaoBa: CRISPR, CmYLCV, Ecl.2, 35S

VARIOUS PROMOTERS IN GENOME EDITING OF BRASSICACEAE
Mikhaylova E.V., Panfilova M.A., Khusnutdinov E.A.

Institute of biochemistry and genetics UFRC RAS, Ufa, Russia
Key words: CRISPR, CmYLCV, Ecl.2, 35S
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BJIMAHUE PA3JIMYHBIX 103 TAKEJIBIX METAJIJIOB
HA OKUCJIUTEJBHBIE ITPOLHECCHI B KYJIbTYPHBIX PACTEHUAX
INVIVO " IN VITRO

MuxaiijioBa I/I.I[.l‘ 2z JIlykaTkuH A.CA

1AO «buoxumuky, r. Capanck, Poccus;

2 PesepatbHOE FOCYIAPCTBEHHOE GIOUKETHOE 00Pa30BATEIFHOE YIPEKICHHE BHICIIETO 00Pa30BaAHMS
«HanmoHanbeHbI HcciieqoBaTeIbcKuil MOpAOBCKUI TOCYTapCTBEHHBIN YHUBEPCUTET

mM. H.I1. Orapésa»

“E-mail: irinamihajloval13@gmail.com

Tsoxensie Metamuibl (TM) SIBISIFOTCSI CUIIBHBIMU TOKCUKAHTaMU U MPEACTABISIOT YTPO3y
JUIS JKUBBIX Opranm3MoB. KynbTypa KIETOK BBICHIMX pPACTEHHH TpEACTaBiIsAeT COOOM
yIOOHYI0O MOJENIb Al U3Y4YEHHs MEXaHM3MOB YCTOMUMBOCTH K crpeccopam. Ilockomibky
OTBETHBIE pEAKUMM PpACTEHMH M KIETOYHBIX KYJIbTYP MOIYT CHJIBHO pa3iMyaThCs,
HEOOXO0MMO JeTalibHOe n3ydeHue BausiHus TM Ha pacTeHus iN VIVO U KyJIbTypbl KJIECTOK IN
VItro 1S BBISICHEHHS 3aKOHOMEPHOCTEW CTPECCOBBIX peakuuil, (QyHKIMOHUPOBAHUS
AHTUOKCHJIaHTHOW CHCTEMBI B KJIETKax pacTteHuil mpu ctpecce TM, a Takxke mocieayrouieit
pa3paboTKH crOcOOOB MOBBILIEHUS] METaIOycTounBOCTH. Llenb uccnenoBanus — NpoBECTH
CPaBHHUTEIBHOE W3YUYCHHE BIUSHUS PAa3IMYHBIX KOHLIeHTpauii noHoB TM (Ni, Zn, Cu, Pb) na
KaJUTyCHBIE KYJBTYPBl M pacTeHHs Orypua u peamca. B paboTe HMCIIIB30BaIM MOJIOJBIC
pactenus orypiia (Cucumis sativus L. copr EnunctBo) u peauca (Raphanus sativus L. copt
Kpacueiit Benukan). Ilocne BwlpammuBaHus Ha cpefax, coiepkamux uoHel TM B
KoHIeHTpanusax oT 10 MmkM no 1 MM, ompenensiyii MHTEHCUBHOCTh KaJUTyCOT€HE3a, POCT,
AaKTUBHOCTb KaTaja3bl M acKopOaT-NepoKCHa3bl, CKOPOCTb T'€HEpAIMH CYNEPOKCHIHOTO
AHUOH-paJIMKalia, MHTEHCUBHOCTh MEPEKUCHOTO OKUCIEeHUs TUnuaoB. CrenaHo 3akioueHue,
yT0 TM B HU3KMX KOHIEHTPALUAX CTUMYJIMPOBAIM 00pa30BaHUE U POCT KAJIYyCOB, TOT'/1a KaK
IPU BBICOKUX CHJIBHO yYTHETAIM KaJTyCOT€HE3 U POCT y Oorypua u penuca. B OonbliuHCTBE
BapuaHToB TM okazanu cTUMyIupymollee AeicTBHe Ha OMOXMMHUYECKHE IOKa3aTenu y
pacTeHHH, CBSI3aHHBIE C BO3HUKHOBEHUEM OKHCIMTEIBHOIO CTpecca, HO HEOJHO3HAYHO
BJIMSUIM Ha aKTUBHOCTh AaHTUOKCUAAHTHBIX (pepMeHTOB. B Oosblieil cTeneHu BiIMsIHHME HOHOB
TM ObIIO BBIp2XEHO B MOJOJBIX PAaCTEHHUSX, YeM B KaNIYCHBIX KyJIbTypax. Bo MHOrmx
CIIy4asiX BBISIBJICHBI HEJIMHEHWHBIE 3aBUCUMOCTH MEX]ly U3yUYEHHBIMU MOKA3aTEIsIMU U 10301
TM B cpene. CpaBHUTENBHBIH aHATH3 AeicTBHs pa3indHbix TM Ha oryper in Vitro u in vivo
NO3BOJIUI chopMHUpOBaTh psif (IO CTENEHU YCUJIEHUS HETaTUBHOTO 3((deKTa): Zn* > Cu®* >
Ni%* > Pb?*, Jlnst peamca 3TOT psiji pa3iudaics i pacTCHUN: Cu?*> Ni?" > pp? >Zn2+, U U
kamrycos: Pb®* > Cu**> Ni?* >Zn?".

KiroueBble ciioBa: orypen, peauc, KaJuryCOreHes, TsHKEIIbIC MCTAaJlIIbl, OKMCJIUTCIIbHBIN cTpeccC.

THE EFFECT OF DIFFERENT DOSES OF HEAVY METALS ON OXIDATIVE
PROCESSES IN CULTIVATED PLANTS IN VIVO AND IN VITRO

Mikhaylova 1.D.?, Lukatkin A.S.2

! Biokhimik JSC of Promomed Group, Saransk, Russia
2N.P. Ogarev Mordovia State University. Saransk, Russia

Key words: cucumber, radish, callus formation, heavy metals, oxidative stress.

252


mailto:irinamihajlova113@gmail.com

¥ oWaMONOros PACTERHA
) s e «Buonorusa pacteHuii B anoxy rnobanbHbIX U3mMeHeHui knumarta»  18-23 ceHT0psa 2023 ropa, r. Ydba
% YOhA 2023 P y p ()

A,Z[Al}TI/IBHLIﬁ INOTEHLMAJI PINUS SYLVESTRIS B YCJIOBUSAX
BO3JAEUCTBHUA XPOHUYECKOI'O TEXHOI'EHHOI'O 3ATPA3HEHUA

MuxaiiioBa T.A., Kanyruna 0.B.", Hlepruna O.B.

Cubupckwnii vHCTUTYT (prsronorun u 6bnoxumuu pacteanit CO PAH, r. Upkytck, Poccust
“E-mail: olignat32@inbox.ru

HcenenoBanuss NPOBOAWIMCH B COCHOBBIX JieCaX Ha TEPPUTOPHUH, 3arpsA3HAEMOMR
a’poBbIOpOcaMu bpaTckoro aJtOMHHUEBOIO 3aBOJIa — KPYHMHEHIIEro B CTpaHe MpEeANpHsITUs
[0 TIPOU3BOJACTBY aIIOMUHHS. 3OHUPOBAHUE OOCIIEOBAHHBIX JIECOB IO YPOBHIO
TEXHOTC€HHOI'O 3arpsI3HEHUS OCYILECTBIISUIOCH HA OCHOBE IIOJyYEHHBIX JAHHBIX O COAEPKaHUU
MOJUIIOTAaHTOB B XBOE COCHBI OOBIKHOBEHHOH (BHIAa-WHAMKATOpA) HAa MPOOHBIX IUIOMIAJSNX
CO3/laHHOM CEeTH MOHUTOpPHHra. MeTOJOM KJIACTEpPHOIO aHaJIM3a BbIIENEHbl CIa0BbIH,
CPEIHMM, CHJIBHBIA M KPUTHUYECKUN YpPOBHH 3arps3HeHus ApeBocroeB. IlokazaHo, 4TO
TEXHOICHHbIC IOJUIIOTAHTBl JMMHUTHPYIOT POCTOBBIE ITPOLIECCHI JIPEBECHBIX PACTECHUH,
BbI3bIBasi HApyIlIeHUE MeTa00IM3Ma, IPOSBIIAOIIEECs Ha OMOXUMUYECKOM YPOBHE B Pa3BUTUU
OKHMCIIUTEIBHOIO CTpecca B pe3ysibTaTe U30bITOUHOM reHepalii aKTUBHBIX (POPM KHUCIOPO/a.
VYcraHoBieHa NpsMasi 3aBUCUMOCTb MEXKIY YBEIMYEHHEM YpPOBHS IOJUIIOTAHTOB B XBOE U
BO3pPacCTaHWEM KOHLEHTPALUU MEPOKCHIA BOAOPOJA — «MapKepa» OKHCIUTEIBHOIO CTpecca.
Bmecre ¢ TeMm, mnapamuienpHO OOHApY)KHMBAaeTCsd YCWIECHHE 3alllUTHBIX  (QYHKIUI
AQHTHOKCU/JIAHTHBIX KOMIOHEHTOB. Ilpu cmaboM 3arps3HEHUM aKTHBHUpYeETCs JeiicTBHe
IPOJIMHA, TJIyTaTHOHA, (PIABOHOWUJOB, aCKOPOMHOBOM KHUCIIOTHI, IPU CPEIHEM 3arpsi3HEHUU
COJIEp/)KaHUE OTUX KOMIIOHEHTOB YBEJIMUYMBACTCA M B TO XK€ BPEMS PE3KO BO3PACTAECT
AKTUBHOCTh (PEPMEHTATUBHOW 3alIWTHI, B MEPBYIO OYepeab Mepokcuaasbl. llpu cuibHOM
YPOBHE 3arpsi3HEHHs] KOHLIEHTpalusi OOeuX TpyHl AHTHOKCHUAAHTOB B XBOE JIOCTUTAET
MakcuMyMma. TOJIBKO MpH KPUTHYECKOM 3arps3HEHUH HaOJI0aloch pPE3KOE CHUKEHUE
AKTUBHOCTH IEPOKCUAA3BI U UCTOLLEHUE ITyJIa HU3KOMOJIEKYJISIPHBIX aHTUOKCUIAHTOB. Takum
0o0pa3oM, MOJYy4YeHHbIE JAaHHBIE CBUAECTEIBCTBYIOT O HAJIMYHWU BBICOKOTO aJlallTUBHOTO
MOTEHIIMAala XBOMHBIX JIEPEBLEB B YCIOBUSAX BO3AEHCTBUS BBICOKOTOKCHYHOIO TEXHOIC€HHOIO
3arps3HEHUS.

KawueBsie ciaoBa: Pinus sylvestris L., TeXHOTeHHbIE SMMCCUH, AHTHOKCHIAHTHBIE
KOMITOHEHTHI

ADAPTIVE POTENTIAL OF PINUS SYLVESTRIS UNDER THE IMPACT
OF CHRONIC TECHNOGENIC POLLUTION

T.A. Mikhailova, O.V. Kalugina, O.V. Shergina

Siberian Institute of Plant Physiology and Biochemistry SB RAS, Irkutsk, Russia
Key words: Pinus sylvestris L., technogenic emissions, antioxidant components
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HAKOILJIEHUE ®EHOJIbHBIX COEJUHEHUN Y PACTEHHI OXYCOCCUS
MACROCARPUS (AIT.) PERS. ITIPU UX COKYJbTUBUPOBAHUU
C MUKPOMULETOM OIDIODENDRON MAIUS BARRON
B YCJIOBHUSAX IN VITRO

MuxeeB B.C.l*, bepe3una E.B.l, JlebGeneBa A.A.l, AreeBa M.H.l’z, bpuiakuna AAL
CrpyukoBa U.B.

'HHT'Y um. HU. Jlob6auesckoro, H.Hosropon, Poccust
2000 “Mukodut”, bop, Poccus;
E-mail: berezina.kat@gmail.com

B ecrecTBeHHBIX YCIOBHSX pacTeHus cemeiictBa BepeckoBbie Ericaceae Juss.
(bopMHpYIOT CUMOMOTHYECKHE OTHOIIEHUS C XapaKTEPHBIMU IJIi HUX TpHOaMU 3PUKOUTHON
MuKOpu3bl. COKYIbTHBUPOBAaHHE PACTECHUI C rpUOaMy B KOHTPOJIUPYEMbBIX YCIOBHSX N Vitro
o0ecrieynBaeT YCKOPEHHYI0 MHKOPHU3ALMI0O M OTCYTCTBHE JPYIHX IpEICTaBUTENEH
NOYBEHHOH MMKpOOMOTHL. BepeckoBble XapaKTEpU3YHOTCS BBICOKMM  COJIEpKaHUEM
(EHONBHBIX COCTUHEHHWH, KOTOpbIE B OTHOIICEHWH TPUOOB MOTYT BBIIOJHATH Kak
CUTHAJIbHYIO, TaK M 3allUTHYI0 (QYHKUUU. B cBA3M ¢ 3TUM 1enbi0 paboThl ObUIO BBIBUTH
BiusiHue mukpomuiera Oidiodendron maius Barron Ha HakoruieHHE (EHONBHBIX COCAMHEHHUN
pactenusmu Oxycoccus macrocarpus (Ait.) Pers. npu cokyabTUBHPOBAHUHU IN Vitro.

B kadectBe OOBEKTOB WCCIEAOBAHMS HCIONB30BATH MHUKPOPACTCHHUS KITFOKBBI
KpynHoruiogHoit O. macrocarpus, K KOTOpbIM Ha TBEPAYIO IHUTATENIbHYIO cpelly AHIEpCoHa
noMeman TpoOku ¢ pa3ButhiM Munenuem O. maius. Ileproanvecku omnpenesnsiu
MOp(OJIOrHI0 KOHTAaKTOB TU( M KOpHEH, CTelneHb KOJOHU3alMM KOpHEH, colepxaHue
(EHONBHBIX  COeMUHEHUH  (PacTBOPUMBIX  (PCHONBHBIX  COCOUHEHUH, (IaBOHOWIOB,
KaTeXWHOB, IMPOAHTOLMAHUIMHOB) B KOPHAX M JHCThAX. KoHTposieM BbICTynamu
HEHMHOKYJIUPOBAaHHBIE MUKPOPACTEHHS.

[lpu cokynpTuBHpoBanuu O. macrocarpus ¢ O. maius 4YacToTa KOJOHHM3AIMH B
KOPHEBOH CHCTEME Ha 4 CYTKM COKYJIBTHUBHpPOBaHUS cocTaBmwia 2%, Ha 7 cyTku — 5%, Ha 14
cytku — 36% u Ha 21 cyrkm — 46%. Ha 7 cyTku COKyJIbTHUBUPOBAHHS HaOII0/1aJI0Ch
YBEJIMYEHUE COZEpKaHUs BCeX IpyMHn (EHONbHBIX coeIuHeHHUH B KopHAX (Ha 10-56% mo
CpPaBHEHHUIO C KOHTPOJIEM), KOTOpoe coxpaHsiioch 10 21 cyrok. ConepxkaHue (HEHOTbHBIX
COEMHEHUHN B JIMCTBAX ONBITHBIX MUKPOPACTEHUH HE OTIMYAIOCh OT TAKOBOT'O B JIUCTHSIX
KOHTPOJILHBIX MUKPOPACTEHHI Ha MPOTSHKEHUH 21 CYTOK COKYJIbTUBHUPOBAHHUS.

Takum 00pa3oM, pacTeHHs] OTBEUAIOT HA MUKOPHU3ALMUIO YBEIMUEHHEM COJCpKaHUSA
(EHONBHBIX COEAMHEHHH B KOPHSX MPH YacTOTE UX KOJIOHU3AIUU He MeHee 5%.

HccnenoBanue BbInosiHeHO 3a cueT rpanta PH® Ne 22-74-00107.

KioueBble cj10Ba. KIIOKBa KPYIIHOIIJIOAHAA, SOpUKOUAHAA MUKOPHU3a, (beHOJ]LHBIe COCOUHCHUA

PHENOLIC COMPOUNDS ACCUMULATION IN OXYCOCCUS MACROCARPUS
(AIT.) PERS. PLANTS WHILE CO-CULTIVATION WITH OIDIODENDRON MAIUS
BARRON IN IN VITRO CONDITIONS

Mikheev V.S.Y", Berezina E.V.}, Lebedeva A.A.}, Ageyeva M.N.12 Brilkina A.A.%,
Struchkova I.V.*

' Lobachevsky State University of Nizhny Novgorod, Nizhny Novgorod, Russia
2LLC “Mikofit”, Bor, Russia;

Key words: American cranberry, ericoid mycorrhiza, phenolic compounds
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PU3NOJOI'MIYECKHUE XAPAKTEPUCTUKH JIMCTBEB INIO3/THEJIETHUX
COPTOB I'PYIIIN PAZHOTI'O ITPOUCXOXKIEHUA

Muuxo A.E.”, Moxkap H.B., Bsuikos B.B., Kioknna A.B.

®denepanbHOE TOCYIAPCTBEHHOE OI0MKETHOE HaydHOE yupexkaenue «CeBepo-KaBkazckmii
(dhenepanbHBII HAYIHBINA IIEHTP CaI0OBOJICTBA, BHHOTpaIapcTBa, BUHOASH», KpacHomap, Poccus;
E-mail: mishko-alisa@mail.ru

CrocoOHOCTh  pacTeHHWid MPOSBIATH YCTOWYMBOCTH K  HM3MEHEHHUSM  IIOTOJHO-
KJIMMAaTUYECKUX YCIIOBUH SIBISICTCS BAXHBIM (DAaKTOPOM, ONPEACISIONIMM UX YCIEIIHBIA POCT
U pazButue. M3ydyeHue KoMIiekca (U3HOIOIMYECKHX XapaKTEPUCTUK JIMCTAa MHOTOJIETHHX
JPEBECHBIX KYJIBTYp MO3BOJISIET 0XapaKTePH30BaTh COCTOSHUE PACTHUTENIBHBIX OPTaHHU3MOB U
BBISIBUTH HAPYIICHUS B OKUCIUTEIbHO-BOCCTAHOBUTEIHHOM OajlaHCe KJIETOK, BOSHUKHOBEHHE
KOTOPBIX IPOUCXOIUT TPHU HEOIArONPUATHOM BO3JCHCTBUU CTPECCOBBIX  (aKTOPOB
OKpy’Karomien cpeabl. Tak B JUCTBAX TPEX COPTOB TPYIIM MO3JHENETHETO CPOKA CO3PEBAHUS
wionoB — Jlrobepckas (Poccus), [eso (CHIA) u Bunbsmc (BenukoOpurtanus) — uccieoBaHo
conepxanne kaporuHouaoB (Car), oomux ¢enosno (Ph), dnasonoumos (Fl), mamonoBoro
muanpaerunga (MDA), a Takke ypoBeHb aKTHBHOCTH (epMeHToB — mepokcuaas (POX),
nonudenonokcuaazsl  (PPO), cynepoxcummuemyrassl  (SOD) wu  kxaramazer  (CAT).
VYcTaHoBIeHBl MaKCUMalbHBIE MOKa3aTend akTUBHOCTH IBYX (epmenTtoB PPO u SOD Ha
¢pone HanbonbIMX nokaszareneid Fl u Car B nepBbie ieTHHE MecsIibl (MIOHb-UI0JB). Bricokne
3HayeHus: SOD COOTBETCBYIOT 3allyCKy aHTHOKCHJAHTHOM CHCTEMbI 3alllUThl Ha HavaJlbHBIX
JTanax MoJaBJCHUS M30bITKA CynepoKcua-panukana B kierke. Hakoruienue Fl, Car u pocr
aktuBHOCTH PPO Takxke criocoOHBI HEHTPAIN30BaTh MOBPEXKICHUSI OCHOBHBIX Onomostekyir. K
KOHIy BEreTalMOHHOTO TepHoAa (aBryCT-CEHTSOph), B YCIOBHUSAX CaMbBIX BBICOKHX
MaKCHUMaJIbHBIX TEMIIEPATyp BO31yXa Ha TeppuTopru KpacHomapckoro kpasi, B JIUCThSIX BCEX
COPTOB TPYIIM OTMEYECHO YBEIUYECHUE OKHCIUTEIBHBIX MPOLECCOB, T.K. BBIIBICHO DPE3KOE
nosbllieHue cogepxkanue MDA npu Hu3KOM YpoBHE (PepMEHTATUBHOW AaKTHBHOCTH.
HauOonpiine 3Ha4eHUs UCCIIEAOBAHHBIX MapaMeTPOB AHTHOKCHUAAHTHON CHUCTEMBI 3alllUThI
XapaKTEPHBI JIJIs1 OTEYETCBEHHOTO copTa JIrobepckas Torna, Kak IMUpOKO pacpOCTPaHEHHBIN
eBponeiickuii copT BuibsMmc, HAaNmpOTHB, MPOSBUI MEHBIIYIO YCTOMUMBOCTH B IOJIEBBIX
YCIIOBHSIX.

HccnenoBaHue BBIOJHEHO 3a CUET CpeACTB rpaHta Poccuiickoro HayyHoro (oHnua u
Ky6anckoro Hayunoro ¢onma Ne 22-26-20072 (https://rscf.ru/project/22-26-20072/).

KiroueBble ciioBa: rpyuma, OKHUCJIUTEIIbHBIN CTpPECC, aHTUOKCHUAaHTHAA CUCTEMaA 3allIUTBHI.

LEAF PHYSIOLOGICAL CHARACTERISTICS
OF LATE-SUMMER PEAR CULTIVARS OF DIFFERENT ORIGIN

Mishko A.E., Mozhar N.V., Vyalkov V.V., Klyukina A.V.

Federal State Budget Scientific Institution «North Caucasian Federal Scientific Center of Horticulture,
Viticulture, Wine-makingy», Krasnodar, Russia

Key words: pear, oxidative stress, antioxidant defense system.
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BUOJOTHYECKHUE CBOMCTBA DKCTPAKTOB IMAHOGAKTEPUI

MouceeHKko E.E.l*, IBeTKOBA E.B.l'z, JlynaeBa A.E.g, PomaHoBcKkast E.B.l,
CuinHckas C.A.4, MemaakuHa A.A.l’s, OpJoBa A.A.4, CuHeroBa M.A.4, ®DpoJioB A.A.4,
Jloch I[.A.4

! Cankr-IletepOyprekuii rocynapcTBeHHbIH yHuBepeuTeT, Cankt-IlerepOypr, Poccus;

2 HHcTuTyT SKcnepuMenTansHoi Meauuniel, Cankt-IlerepOypr, Poccus;

3 HarmoHaIbHBII HCCIIeJOBATEIbCKHUIA yausepcuter UTMO, CankT-IletepOypr, Poccus;

* JTaGoparopust Ananutndeckoit broxumunn u brotexHomoruy, WHCTUTYT QU3NOTIOTHE pacTeHUi
uM. K.A. Tumupszesa PAH, Mocksa, Poccus.

°VIHCTHUTYT 3BOIOLMOHHO# (u3nonoruu i 6uoxumun uM. U.M. Ceuenosa PAH, Canxt-Iletep6ypr,
Poccus

“E-mail: st085055@student.spbu.ru

[[uanoOakTepun — JpeBHEHINAs TPyIa TPOKAPHOTHICCKUX (HOTOCHHTEIUPYIONIUX
OpPraHU3MOB, KOTOPHIE MOTYT PacCMaTPUBAThCS KaK MOTEHIHMAIbHBIE HCTOYHUKU TPUPOTHBIX
COCIMHEHUH, 00JaJalonMX MUPOKUM PazHOOOpa3ueM BUIOB OMOJOTUYECKOW aKTUBHOCTU —
AHTUMHUKPOOHOW, AHTHOKCHUIAHTHOW, MPOTUBOOMYXOJEBOM, WMMYHOMOIYIHPYIOIIEH, YTO
JIeJIaeT WX TIEPCINEKTUBHBIMU OOBEKTAMHU JUIS HCIIOJNB30BaHHUS B OOJACTH MEIUIIUHBI H
dapmakonoruu. llenpro maHHON paboThl ObUTa  OLIGHKAa AaHTUOAKTEPHANBHOM U
HEHPOMPOTEKTOPHON aKTHBHOCTH METAHOJBHBIX JKCTPAKTOB, MOJIYYEHHBIX M3 16 mITaMMOB
[IMaHOOAKTEePUH KOJUICKIIMM MHUKpoBojgopociel u nuanodakrepuii IPPAS MDP PAH. [lns
OIICHKW AaHTHOAKTEpHUaThbHOW aKTUBHOCTH HCIOJIB30BATM METOJ JBYKPATHBIX CEPUHHBIX
pas3Be/leHUi B JKUIAKOW MUTATEIBHON cpeje, colepxamieii mukpoopranusmel Escherichia coli
ATCC 25922, Staphylococcus aureus ATCC 25923 u Pseudomonas aeruginosa ATCC
27853. bbln0 mMokazaHo, YTO AKCTPAKTHI TPEX IITaMMOB linaHoOakrepuii B-287, IMBR-31 u
B-1206 oGmagaroT cUiIbHONW aHTUMUKPOOHON aKTHBHOCTBHIO (MHUHHMMAJIbHBIE WHTHOHPYIOIIIE
koHmentparuu < 1 mr/mi) B otHomenuu Escherichia coli u Staphylococcus aureus, a mramm
B-1206 pononnutenpbHO W B oTHomieHmn Pseudomonas aeruginosa. Takke ObL1O
OOHapy>KeHO, YTO HKCTPaKThl JABYX wmTaMMoB B-256 u B-1527 oOmagatroT ymepeHHOH
aHTUOAKTEpUaNIbHON AaKTHUBHOCTHIO (MUHUMAJIbHbIE WHTHOUpYIOLIME KOHIEHTpauuu 2-4
mr/min). HeliponporekropHbie 3(h()EKThl SKCTPAKTOB MCCIENOBANUCH i1 Vitro Ha KIETOYHBIX
TECT-CUCTeMax HEMPOHATBHOTO MPOUCXOXKICHHS C MCIOJIb30BaHUEM KJIeTOUHOW auHuu SH-
SYSY. beuo mokaszano, 4uro skcTpakTsl mrammos B-1220, B-1527, B-1600, B-1601, B-1200
u B-1204 oka3bpIBaroT HEMPOMPOTEKTUBHOE BO3/IeHCTBHE B KOHIIeHTparuu S0 Mxr/mit. Takum
00pa3oM, HEKOTOpbIe M3 M3YyYEHHBIX IITAMMOB IIMAHOOAKTEPUU SIBISIOTCS MEPCHEKTUBHBIM
HUCTOYHUKOM OHOJIOTMYECKH aKTUBHBIX BEHIECTB, B TOM YHCIE CO 3HAYUTEIbHBIM
HEHPONPOTEKTOPHBIM U AHTUMHUKPOOHBIM TIOTEHITHAIIOM.

Pabota BeImonHeHa npu noanepxke rpanta PH® Ne 23-44-00101.

KawueBbie cioBa: 1HMaHOOAKTEPHH, AHTUMHKPOOHAas aKTUBHOCTh, HEHPONPOTEKTOPHBIE
CBOHCTBaA

BIOLOGICAL PROPERTIES OF CYANOBACTERIA EXTRACTS
Moiseenko E.E.'*, Tsvetkova E.V.?, Dunaeva A.E.%, Silinskaya S.A.%,
Orlova A.A* Sinetova M.A.%, Frolov A.A.%, Los D.A.*

st Petersburg State University, St. Petersburg, Russia;

2 Institute of Experimental Medicine, St. Petersburg, Russia;

* National Research University ITMO, St. Petersburg, Russia;

*K.A. Timiryazev Institute of Plant Physiology, Russian Academy of Sciences, Moscow, Russia.

Key words: cyanobacteria, antimicrobial activity, neuroprotective properties
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YTO MbI 3BHAEM O BUOCHUHTESE HEJIUIFOJIO3bI B BBICHIUX PACTEHUAX?
MoxmuHa H.E.*, Muxkmmna I1.B., 'opmkosa T.A.

Kazanckuit nuactutyT Onoxumun u onodusuxu, UL Kazanckuit nayunsii nearp PAH,
yi. Jlobauesckoro, 2/31, 420111, Kazaus, Poccus;
“E-mail: ne.mokshina@gmail.com

[enmrono3a — OIMH U3 CaMbIX PAaCIPOCTPAHEHHBIX OMOIMOJIMMEPOB Ha HAIlleH IUIaHEeTe.
C XMMHYECKOW TOYKHM 3pEHHMS LIEJUTI0I03a MPeCcTaBisieT co0oii mpocroe coequnenue — 3-1,4-
D-ritokaH. [IpocToTa XMMHUYECKON CTPYKTYpPBI IEIUTIOI03bl KOMIEHCUPYETCS CIOXKHOCTIMU
ee OuocuHTe3a. buocuHTE3 L0036l B  PACTEHMSIX OCYIIECTBISETCS  CII0KHO
OpraHU30BaHHOM MHOTOKOMIIOHEHTHOM cuctemoil pepmeHTOB M KodakTopoB. LleHTpanbHoe
MOJIOKEHUE B JTOM cucTeMe 3aHuMaroT 1eiutoio3ocunTassl (CESA), nmpunamnexaiiue
cemerictBy 2 raukosunrpanchepas. CESA coOpanpl B MeMOpaHHBIE KOMIUICKCHI, TIPU 3TOM
KaXIbli (DEepMEHT TaKoro KOMIUIEKCAa CHHTE3UPYET OTICNbHYIO TJIIOKaHOBYIO Lenb. Ha
JMAaHHBIA MOMEHT MPUHATO CUYMTATh, YTO OJMWH KOMIUIEKC CHHTE3UPYET MHUKPOGUOpUILTY
[EJUTIOJIO3bl, COCTOSIIYyI0 M3 18 TriIrokaHOBRIX 1memeid. B TeHoMe  pe3yXOBHIKH
uaentuduuuponano 10 renos, kogupyromux CESA. U3BectHo, uro Habop uzohopm CESA
OTJIMYACTCS /ISl IEPBUYHBIX U BTOPUYHBIX KJIETOYHBIX CTEHOK. TaK, IeJUII0I03y ePBUYHBIX
KJIETOYHBIX CTEHOK cuHTe3upytoT uzopopmbl CESAI, 3, 6, a Bropuunsix — CESA4, 7, 8.
Hurepecno, uro In vitro kaxnas uzodpopma CESA MokeT B3auMOICHCTBOBATH C JIFOOOH
Ipyroi n30hopMoii.

B noknmame OymyT OCBEIIEHBI COBPEMEHHBIE NPEACTABICHHS O CTPOCHUU U
(GYHKIIMOHUPOBAHUH IEJUTIOJI030CUHTA3HBIX KOMIUIEKCOB, a TaKK€ OCOOCHHOCTH OMOCHHTE3a
[EJUTIOJIO3BI B KJIETKAX pacTeHHH, (HOPMUPYIOMIMX pa3IHMYHBbIC THIBI KIETOYHBIX CTEHOK —
NIEPBUYHBIC, MEPBUYHBIC YTOJNIICHHBIC (KOJJICHXHMMA). BTOPHYHBIC, TPETHUYHBIE (BOJIOKHA).
Taxk, TpPaHCKPUIITOMHBIN aHAJIU3 TIO3BOJIMI OLIEHUTH YKCIIPECCHIO TeHOB Beex nzohopm CESA
B BOJIOKHAX JIbHa M yYCTAHOBUTH, YTO B BOJIOKHAX, (DOPMHUPYIOIIUX TPETHUYHYIO KIETOUHYIO
CTEHKY, OJHOBPEMEHHO JKcIpeccupyroTcss reHsl uzopopm CESA, xapakrepHble s
IIEPBUYHON M BTOPUYHOW KJIIETOYHOM CTEHKH, IPU TOM TPABUCTUMYJISILUS PACTCHUH JIbHA
BbI3bIBAJIa B BOJIOKHAX JIbHA KPATKOBPEMEHHYIO aKTHBALMIO OMOCHHTETUYECKUX MPOILIECCOB C
y4acTUEM PA3JIMYHBIX H30(popM Lemnoiao30cuHTa3. Ocoboe BHUMaHHE OyleT yIElNeHO U
HabopaM KO(AKTOPOB, «aKKOMIIAHUPYIOIIUX» LEIIII0JI030-CHHTa3HBIM KOMIUIEKCaM MpHU
OMOCHHTE3€ Pa3TUYHBIX TUIIOB KJIETOYHBIX CTCHOK.

Pabora nonnepxana rpantom PHONe 23-24-00612.

KiioueBble cJioBa: pacTuTClibHad KJII€TOYHAad CTCHKA, M[CJIJI0JI034a, LEJIJTI0I030-CUHTA3HBIN
KOMILJIEKC, SKCITPECCHU I'CHOB.

WHAT DO WE KNOW ABOUT CELLULOSE BIOSYNTHESIS
IN HIGHER PLANTS?

Mokshina N., Mikshina P., Gorshkova T.

Kazan Institute of Biochemistry and Biophysics, FRC Kazan Scientific Center of RAS, Lobachevsky
Str., 2/31, 420111 Kazan, Russia.

Key words: plant cell wall, cellulose, cellulose synthase comlplex, gene expression.
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BJIUSTHUE MOHOB AMMOHMSI HA TPOLIECCHI MOTJIOIEHUS U
AKKYMYJISILIMA HUTPATOB PACTEHHUSIMHA KUTANICKOM KAITYCTE
(BRASSICA CHINENSIS L.)

Mopo3os 51.B.

Poccuiickuii rocyjapcTBEHHbBIN arpapHblil YHUBEPCUTET — MOCKOBCKas CEIIbCKOXO3SIICTBEHHAS
akagemus uM. K.A. Tumupszesa, Mocksa
E-mail: moxovoy@mail.ru

Pacrenust moryomarT a3oT B ABYX (opMax — AaMMOHMHHOW ¥ HUTPATHOM.
BapbupoBanue oTHOLIEHHEM JBYX (OpPM a30Ta B KOpPHEOOMTaeMOH cpele MOTEHIHAIBLHO
no3BoIeT 3(PPEKTUBHO COYETaTh NPEUMYILECTBA HUTPATHOIO M AMMOHUWHOTO MUTaHUS
W/WIM  HUBEIUPOBATh MPHUCYIIME WM HENOCTaTKU. /[l BBIICHEHHS ONTHMAaJIbHOTO
collepkaHusl ABYX (opM a30oTa B pacTBope ObUIM MPOBEAEHBI HKCIEPUMEHTHI ¢ KUTaHCKOMN
KaIlyCTOM, B KOTOPBIX PacTE€HUs BbIPAILMBAIN HA MUTATENbHBIX PACTBOPAX, COJEPKALINX 00€
dbopMmbI a3oTa. J{oy1s aMMOHHUIHOTO a30Ta B OMBITHBIX pacTBOpax Bapbuposaina ot 0 go 100%
npu o0meM conepx)aHud a3ora, paBHOM 120 wmr/n. IlomydeHHBIE pe3ynbTaThl BBIIBHIIN
napaboMnYecKuil XxapakTep 3aBUCMOCTH POCTa pacTEHUIl OT coJlep:KaHUs HOHOB aMMOHHUS B
NUTATEIBHOM pacTBOpe ¢ MakcuMymMoMm B oOmactu 30 — 40 mr/m, a Takxke CHHXPOHHOE
U3MEHEHHE Macchl, Kod(d(duIMeHTa aKKyMyIsSIUU HHUTPATOB U COJCP>KAaHUS HUTPATOB B
pacteHusix. B oOiactu poCTCTUMYNIHMPYIOIIMX KOHLEHTPAaUUid MOHOB aMMOHHSI B pacTBOpeE
OTMEUAJIM YBEIIMYCHHE CKOPOCTU TOMJIOMICHHUS a30Ta PACTEHHMSIMH 3a CYET MOTJIOLICHUS
aMMOHHITHOTO a30Ta Ha ()OHE CTAOMIILHOW CKOPOCTH TOTJIONICHUS HUTPATHOTO a30Ta. JTH
JAaHHBIEC YKA3bIBAIOT HAa BO3PACTaHUE POJIM HUTPAT-aHUOHA KaK OCMOTHYECKOTO KOMITIOHEHTA,
HEO0OXOaUMOro sl O0ecleyeHUs] pocTa KIETOK pacTsDKEHUEM, B YCJIOBUSX HUTPATHO-
aMMOHMMHOTO  mUTaHus.  HeoXuJaHHBIM  pe3ylbTaTOM  SBWJIOCH  MHTEHCHBHOE
BOCCTAHOBJIEHME 3HJIOT€HHOT0 HUTpaTa pacTEHUSMH, SKCIOHHPYEMBIMM Ha aMMOHUKWHOM
A30THOM IUTAaHUU, YTO MOTJIO OBITh CIIEICTBUEM BOCCTAHOBJICHHS HUTPAT-aHHOHA JI0 OKCHA
a30Ta — BaXXHOT'O CUTHAJIBHOIO (haKTOpa, CTUMYJIUPYIOIIETO Pa3BUTHE KOPHEBOW CHCTEMBI,
YTO B YCJIOBHUAX M30BITOUHOTO aMMOHMMHOIO MHUTaHUS MO3BOJISET PACTEHHSIM HAKaIUIMBATh
MOHBI aMMOHHS B 3HAYUTENbHBIX KOJIMUECTBaX 0€3 yTHETSHHsI pOCTa.

KaroueBble cioBa: kuTaiickas Kanmycra, HAITpaTHO-aMMOHHUITHOE TUTaHUE, HUTPATHI.

INFLUENCE OF AMMONIUM IONS ON THE PROCESSES OF ABSORPTION
AND ACCUMULATION OF NITRATES BY PLANTS OF CHINESE CABBAGE
(BRASSICA CHINENSIS L.)

Morozov Ya.V.

Russian State Agrarian University — K.A. Timiryazev Moscow Agricultural Academy, Moscow
Key words: chinese cabbage, nitrate-ammonium nutrition, nitrates.
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OCOBEHHOCTH JIMIIHAHOI'O COCTABA PACITY CKAIOIIUXCS1 ITOYEK
PACTEHUU POJA BETULA L.

Mopo3oBa U.B.", YepHoOpoBKHMHA H.IL.?, PoGouen E.B.”

' MuctutyT Bomubix npobiem Cesepa KapHI[ PAH, ®ULI "Kapensckuit Hayusslii nentp PAH ",
TletpozaBojck, Poccust

? Muctutyt neca KapHI[ PAH, ®ULI "Kapenbckuii Hayunsrii nentp PAH ", Ilerpo3asozck, Poccust
“E-mail: irinamorozoval502@gmail.com

Pacrenus pona Betula L. otianuaroTcsi OTHOCHTEIBHO OOJBIIMM pa3HOOOpa3ueM BHUJIOB
u ¢opm. aentudukanust ux mo MopQoIoruyecKiuM MpHU3HAKaM 3aTPyAHEHA, IIOCKOJIbKY Ha
pPaHHUX 3Talax OHTOTEHE3a, a TAK)KE B TOJMYHOM IIUKIIE PA3BUTHUS PACTEHHUS MOTYT HE HMETh
BUIOBBIX OT/Hunid o HUM. C 1enbio uaeHTUdUKaIu pacteHuid poaa Betula L. mpoBoasites
pa3JInYHbIC UCCIICAOBAHUS, BKIIOYAass TCHETHUCCKUH M OMOXMMUYECKUH aHanu3. JIMmuaHbIid
COCTaB MpPEAONpPEeIEH TEHETUYCCKH ISl KaKIOro OWOJIOTMYECKOTO BUIA M 3aBHCUT OT
MHOTHX ()aKTOPOB, B TOM YHCIIC, y JAPEBECHBIX pacTEHHH OT (a3bl pa3BUTHS B T'OJUYHOM
nukie. llempro nmaHHONW paboThl OBUIO BBISABJICHHWE OTIMYHTEIBHBIX OCOOCHHOCTEH B
JIMITUIHOM COCTaBe Mouek pacteHuii pona Betula L. o ¢a3zam pacnyckanusi.

[MpoBoawiu ananu3 aunuaoB mouek Betula pubescens Ehrh., Betula pendula Roth u
Betula pendula var. carelica (Mercklin) Hamet-Ahti o ¢a3am pacnyckaHus B amnpeie-mae.
Onpenensuii MacCOBOE COOTHOIICHUE JIMMHIHBIX KOMIIOHCHTOB B IMOYKAaX MOCIIEIOBATEIIEHO
no (azaMm pacrmyckanusi, npuHuMas 3a 1.0 ux ypoBeHs B a3y HaOyxaHWUsI.

Betula pubescens Ehrh. xapakrepu3oBaso MaccoBO€ COOTHOIICHHE HEHTPAIbHBIX
munaaoB — 1.0:0.5:0.6:0.7, rmukomunuaoB — 1.0:1.0:1.4:0.9, docdomumumos —1.0:0.9:2.9:0.9,
JauHONeHOBOM Kkucimotel — 1.0:1.2:1.2:1.3, creapunoBoii kucnotrel — 1.0:0.9:0.5:1.4. Betula
pendula Roth ormuuano maccoBoe cootHomeHue Heirpanbubix aumumoB — 1.0:0.8:1.2:0.6,
nuHojgeHoBoM kuciotel — 1.0:1.0:0.8:0.8., mamemuTuHoBOK kKuciotel — 1.0:1.4:2.3:2.1,
creapuHOBOM KuciaoTel — 1.0:0.9:1.9:2.0. s Betula pendula var. carelica (Mercklin) 65110
XapaKkTepHO MAacCOBOE COOTHOIICHHE cyMMapHbIX jumuaoB — 1.0:1.1:1.1:1.0, HeWTpanpbHBIX
munuaoB — 1.0:0.7:0.9:0.7, nuronenosoit kucnotsl — 1.0:0.9:1.0:1.1, creapuHOBOI1 KUCIOTHI —
1.0:1.0:1.3:1.0.

KiroueBble ciioBa: Betl_"a, pacimyCKaromuecs nNo4Ku, JIMIUAbl, BUJOBBIC PA3JININA

FEATURES OF THE LIPID COMPOSITION OF OPENING BUDS IN BETULA L.
GENUS MEMBERS
Morozova I.V.}, Chernobrovkina N.P.2, Robonen E.V.2

! Northern Water Problems Institute of the Karelian Research Centre of the Russian Academy
of Sciences, Petrozavodsk, Russia

2 Forest Research Institute of the Karelian Research Centre of the Russian Academy of Sciences,
Petrozavodsk, Russia

Key words: Betula, opening buds, lipids, species differences
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OCOBEHHOCTHU CAXAPO3HOI'O CUTHAJIMHT' A Y KAPEJIbCKOM BEPE3bI

MoiueHckast IO..JI.*, l'anuouna H.A., Kop:xxeneBcknii M.A., Tapeaxkuna T.B.,
CepxoBa A.A., Hukepoa K.M., Copponosa U.H., Cemenona JI.H.

HuctutyT Meca — 060cobieHHoe moapazaencHue OenepaabHOro rocyIapCTBEHHOTO OI0IKETHOTO
yapexaeHus Hayku denepaibHOro UCCIeI0BaTeNbCKOTo eHTpa "KapenbCkuii HaydHBIH EHTP
Poccuiickoii akanemun Hayk", [lerpo3aBojck, Poccust

“E-mail: tselishcheva.yulia@mail.ru

Kapennckas Gepesza (Betula pendula Roth var. carelica) — ¢bopma Gepe3bl moBUCITONM
OTJIMYAETCsl y30pyaTod (aHOMalbHOW IO CTPYKType) apeBecuHoi. llepexon k y3zopuatomy
CTPOCHUIO JPEBECHUHBl y KapenbCKOH Oepe3bl  CONPOBOXKIACTCA  IMEPEKIIOUYCHUEM
caxapo3zocuntazHoro (CC) mnyTu yTWIM3allMM Ccaxapo3bl Ha NPEUMYIIECTBEHHOE €€
paciieruieHre anoruiacTHor uHBepTa3oil (AnluB). Llenbro nanHON paboTHl OBUIO BBISIBIICHUE
nyTeil TpaHcmopTa caxapo3bl B paJilaIbHOM PsAy: MpoBosmas (hpiaosma — kamMOuanbHas 30Ha
— nuddepeHIUpyOMAsAcT KCUJIeMa W aHaau3 IMyTed MeTaboiau3aluu caxaposbl IpH
HOPMaJIbHOM M aHOMAaJbHOM KCHJIOT€He3e. AHATOMHYECKHE HCCIIEOBAaHMS I1OKa3aau
CTPYKTYpPHbIE U3MEHEHHSI B KCUJIEME KapeJIbCKOW Oepe3bl (CHUKEHHE J0JIM COCYIOB B COCTaBE
KCcuiieMbl) B (iosMe (yMEHbIIEHHE HMIMPUHBI MPOBOASAIIEH (103Mbl, hopMupoBaHue Oosee
MEJIKUX CUTOBUAHBIX TpYOOK). CTpyKTypHBIE OCOOEHHOCTH (DJI03MBI CONPOBOXKIAINUCH
3HAUUTENbHBIM  OTPaHUYEHUEM  JAIbHET0  TPaHCIOpPTAa  aCCUMUISTOB, O  YeM
CBU/IETEJILCTBOBAJIO CHIDKEHHUE (B 5 pa3) MPOBOJAMMOCTU CUTOBHHBIX TPYOOK Yy KapeiabCKOM
Oepe3bl. MBI IIPeIoIoKUIN, YTO OTPaHUYEHUE JAIBHET0 TPAHCIIOPTA JIOJKHO MPUBOJIUTH K
YCUJIEHHUIO POJIM TPaHCMEMOpaHHBIX HNEPEHOCUYMKOB CaxapoB, OOECHEeUUBAIOIIMX OJIMKHUN
TpaHcnopT. IIpoBeneHHBII OHOXMMHYECKMH aHaNu3 TOKa3aJl 3HAYMMOE YBEJIMUYEHUE
akTuBHOCTH AnMHB B kamMOuaibHOM 30HE M (ui0O3ME JepeBbEB KapelbCKoil Oepesbl, MO
CpaBHEHHMIO C OOBIYHOW Oepe3oil moBucinoil. Ha ¢one yBenmueHus aktuBHOCTH AnMHB B
y30puUaThiX y4acTKax CTBOJIa 3HaYMMO CHipKanack aktuBHocTh CC. Hapsny ¢ stum Oblio
noka3zaHo 1,5-2 kpaTHO€ YBEIMYEHHE YPOBHSI SKCIIPECCHsl I'eHOB, Koaupywoomux AnlHB
(CWIN). IToka3ano, uto Ha ¢oHe yBemuueHus ypoBHs skcrnpeccun CWIN HaGmomaercs
yBeIM4eHue dKcrpeccun reHoB cemeiictBa CVIF, oTBewarommx 3a MOCTTPaHCISIIUOHHYIO
perymsnuio AnMHB M U3MEHEHHE YPOBHS HKCHPECCHM reHoB, koaupyrommx CC: cHUXeHHe
akTuBHOCTH reHa SUS4, urparomiero BaXHyIO poJib B KCHIIOTEHE3€ W YBEIIMYEHUE IKCIIPECCUN
SUSS — nepBu4HOro MeTaboIn4eckoro reHa 0oabIIMHCTBA TKaHel. CTpYKTypHbIe H3MEHEHUS
1 MeTabOTUTHYECKas MepPEeCTporiKa TKaHEH CTBOJIA y KapelabCKOW Oepe3bl COMPOBOXKIAIHUCH
YBEJIMYEHUEM YPOBHsI SKCIPECCHH TI'€HOB, KOIAMPYIOLIMX TPaHCMEMOpaHHBbIE MEPEHOCUMKU
caxapo3bl U Tekco3 (rersl cemerictea SUT, SWEET).

Qunancosoe obecneuenue UCCIEO08AHUN  OCYUWECMEIANOCL NPU  (PUHAHCOBOU
nooodepoicke PH® (Ne 22-14-00096). Hccredosanus 8binoiHenbl HA HAYYHOM 000PYO08AHUU
Llenmpa konnexkmusnoz2o noavsosanus PDedepanvbHoeo  UCCIE008AMENLCKO20  YeHmpa
«Kapenvcxuii nayunoiii yenmp Poccutickoti akademuu HayK».

KuiroueBble ciioBa: kapenbckas Oepesa, caxapo3HbIl CHTHAJIMHT, HHBEPTa3a, Caxapo30CHHTAa3a,
TPAHCIIOPT CaxapoB.

FEATURES OF SUCHAROSE SIGNALING IN KARELIAN BIRCH

Moshchenskaya Yu.L., Galibina N.A., Korzhenevsky M.A., Tarelkina T.V.,
Serkova A.A., Nikerova K.M., Sofronova I.N., Semenova L.I.

Forest Research Institute of the Karelian Research Centre of the Russian Academy of Sciences
Key words: Karelian birch, sucrose signaling, invertase, sucrose synthase, sugar transport
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BJUSIHUE BAKTEPU3AIIAY HA PU3OCP®EPHBIA MUKPOBHUOM,
®U3NO0JIOTO-BHOXUMHUYECKHUE U PEMEJIUAIIMOHHBIE CBOMCTBA
MISCANTHUS * GIGANTEUS, BBIPAIIIEHHOI'O B 3ATPSI3HEHHOM
TANKEJBIMU METAJIJTAMU ITOYBE

MypaToBa AJO.Y, CyHnrypueBa 1.10.% TypkoBckasi 0.B.., Hyp:xkanoBa AA2

! MucturyT 6roxumun 1 busnonorny pactenuii n mukpooprannsmos ®HL] CapaToBckuit Hay4HbIN
neatp PAH, r. Caparos, Poccus

2 MHCTHTYT GHONOTHH M GHOTEXHOJIOTHH pacTeHHii, r. AnMarel, Peciy6muka Kazaxcran

“E-mail: muratova_a@ibppm.ru

Bo3MOXHOCTh yBeNWYeHHUS MPOAYKIMH OWOMACCHl U CTUMYJSIUU (DUTOIKCTPAKIIUU
TSDKEJIBIX METaJUIOB W3 3arps3HCHHON TOYBHI HCCIEAOBAIM Ha NpHUMEpPE HWHOKYJISIUU
OMOPHEPreTUYECKOro pacTUTeNbHOro BuAa Miscanthus X giganteus YCTOWYUBBIMU K
TSOKEJIBIM ~ METaJIaM  IITaMMaMH  CTUMYJHMPYIOIIUX pPOCT pacTeHUH pu3odakTepuit
Chitinophaga sp., Mycolicibacterium sp. u Azospirillum brasilense. Pacrenust BoipaiiuBaiu B
3arpsi3HeHHONW IMHKOM (1650 Mr/KT) 1mouBe B TeueHWe 4 MeC. B YCIOBHSIX TCIUIMIBL BimsHue
MeTalia U OakTepu3allii Ha PACTEHHE OLICHUBAIM MO TAaKUM (PH3HOJIOT0-OMOXUMHYECKUM
MOKa3aTeNsiM, Kak MPHUPOCT OMOMAcChl, CoAepKaHHe (HOTOCHHTETUYCCKUX ITUTMEHTOB,
AKTHBHOCTh aHTHOKCHJIAHTHBIX (hepMEHTOB. B OTBeT Ha OakTepH3alluiO U MPUCYTCTBHE B IOYBE
3arps3HUTENS  ONPENEISUIA  TAaK)KE€ W3MEHEHUE CTPYKTYPhl PU30CPEpPHOTO MHUKpPOOHOMA W
cofiepikaHHe IIMHKa B pacTUTeNbHOM Ouomacce. [lokazaHo, 4TO MUKPOOHBIE MHOKYISHTHI A.
brasilense Pp171 u Mycolicibacterium sp. Pb113 ctumynupoBaiy HaKoIJICHUE HAA3EMHON U
MOJI36MHON OMOMAacchl MUCKAHTyca B YUCTOW W 3arpsi3HEHHOW HUHKOM mouBe. LlMHK He
OKa3bIBAI CYNICCTBEHHOT'O BIIMSHHS Ha COJCpKaHWe (POTOCHHTETUICCKUX ITUTMEHTOB
MHUCKaHTyca, KOTOpOe BO3pacTajio M0 Mepe PoCTa PacTeHHUs, HO CHIKAIOCH MO JIEHCTBUEM
0aKTepHUaTHLHOTO WHOKYJSHTA BCICACTBHE YBEIWYCHHS (DUTOAKKYMYISIIUA METalla U €ro
TOKCHYecKoro 3pdexra. AKTUBHOCTh (DEPMEHTOB aHTMOKCUAAHTHOM 3alllUTHl 3aBHCENa, KaK
OT METaJUTa-3arpsI3HUTENS, TaK W OT IITaMMa-WHOKYJISIHTA. YCTaHOBJIEHO, YTO Ha
dbopmupoBaHre MUKpoOHoMa pusochepbl MUCKaHTyca B OOJIbIIEH CTETIEHU BIMSUT IIMHK, YeM
OaKTepUU-UHOKYJISHTEL. Bce WCCle0oBaHHBIE INTaMMBI PHU300aKTEPUN  CTUMYITUPOBAIH
MOTJIONICHUE IMHKA PACTEHUSMU MHUCKaHTyca. Ha oCHOBaHMM MONYyYEHHBIX JAHHBIX, ITAMMBbI
Oakrepuii A. brasilense Ppl71 u Mycolicibacterium sp. Pbl113 mnocne mnpoBepku Ha
BUPYJICHTHOCTh M TATOTEHHOCTh MOTYT OBITh PEKOMEHIOBAHBI JUISl  yIYUIICHHS
s dexTuBHOCTH (PUTOpPEMEANAITIHU TTOUBBI, 3arPSI3HEHHON ITUHKOM.

Pabora BeimonmHeHa B pamkax Tembl roc3aganus (NeAAAA-A17-117102740093-3) u
pH TMOJJIEP)KKE TrpaHTa MUHHCTEpCTBA HAYKH W BBICIIEro oOpa3oBaHUs PecmyOnmku
Kazaxcran (mpoext AP09259724).

KmoueBbie ciaoBa: Miscanthus x giganteus, Azospirillum brasilense, Chitinophaga sp.,
Mycolicibacterium sp., runk, Gputopemerarvs

BACTERIZATION EFFECT ON RHISOSPHERIC MICROBIOME,
PHYSIOLOGICAL-BIOCHEMICAL AND REMEDIATION PROPERTIES
OF MISCANTHUS *x GIGANTEUS GROWN IN HEAVY-METAL-POLLUTED SOIL

Muratova A.Yu.}, Sungurtseva I.Yu.!, Turkovskaya O.V.}, Nurzhanova A.A.2

! Institute of Biochemistry and Physiology of Plants and Microorganisms, Saratov Scientific Centre of
the Russian Academy of Sciences (IBPPM RAS), Saratov, Russia
2 Institute of Plant Biology and Biotechnology, Almaty, Kazakhstan

Key words: Miscanthus x giganteus, Azospirillum brasilense, Chitinophaga sp.,
Mycolicibacterium sp., zinc, phytoremediation
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PETYJISAIUAA COJEYCTOMUYNBOCTU PACTEHUI KAPTO®EJISA JIAKTOH-
N KETOHCOAEPKAIIMMHU BPACCUHOCTEPOUIAMU

Mypran O.K., Epumosa M.B.

HaumonanbsHeli HecnenoBaTenbckuil TOMCKAN TOCyAapCTBEHHBIN YHUBEpCUTET, ToMck, Poccust
E-mail: reborn_rinni@mail.ru

B HacTosd1ee BpeMsi UMeETCS OTHOCUTEIBHO MajO MCCIEJAO0BAaHUMN, HAIllpaBJIEHHBIX Ha
cpaBHeHHME Ouonoruueckor axktuBHocTu OpaccunoctepousioB (BC), pasnuyarommxcs 1o
XUMHUYECKON CTPYKTYpE, B YaCTHOCTH, COAEpKAILMX JJAKTOHOBOE MJIM KETOHOBOE KOJIbLIO, B
ONTUMAJIBHBIX YCIOBUAX U IIPU OTI0KEHHOM JEHCTBUU