BEJIOPYCCKHWU I'OCY IAPCTBEHHbBIN YHUBEPCUTET

BUOJIOTMYECKUN ®AKYJIbTET

KA3AHCKUU MTHCTUTYT BUOXUMHNU U BUODV3UKA )
®EJIEPAJIBHOI'O VICCJIEJJOBATEJILCKOI'O ITEHTPA «KA3BAHCKUI
HAVYYHBIM ITEHTP POCCUNCKOUN AKAJIEMUN HAYK»

BEAOPYCCKIM \
FTOCYAAPCTBEHHDIWM
2 | VHUBEPCHTET

BUONOTMYECKUIA KA3BAHCKHUIA MHCTHUTYT BUOXUMHH
DAKYINBTET 1 BUODPU3WKH PULL KasHL] PAH

MOJIEKYNAPHbBIE ACMEKTbI PEAOKC-
METABOJ/IU3SMA
PACTEHUN

Te3ucbl AoKknapos
IV MexxayHapoaHOro cMmnosvyma
U LWKO/Ibl MONOADbIX YYEHbIX
«Ponb akTUBHbIX OpPM KMCNAOpPOAA U A30Ta
B }KU3HU PaCTEHNIA»

Pecny6nuka benapycb
MwuHcK, 25-28 aBrycra 2024 r.

Munck
bBI'Y
2024



VJIK 581.1(06)
BBK 28.57:431
M75

PenakxoumoHHas KOonJerusd:
KaHIUIaT OMOJIOTUYECKUX HayK, noueHT H. JI. [Twubvimko (T1. pen.);
Kanauaat ouonorndeckux Hayk O. I Hxosey;
B. C. Mayxesuu, I1. O. IIpoxopuux, T. O. Kowuy

PemeunszedTs:
TOKTOp Onosornueckux HayK @. B. Munubaesa;
TOKTOp Ouonornueckux Hayk, mpodeccop C. C. Medsedes

MouiekyJ/asipHble acleKThl peAoKc-MeTadoian3Ma pacTeHHi : Tes.
M75 nmokin. IV MexayHap. CUMIIL. U LIKOJIbI MOJIOJIBIX YUY€HbIX «POJIb aKTUBHBIX
(dbopM KHcIoposa B )KU3HU pacTeHwmit», Pecr. benapych, Munck, 2528 asr.
2024 r. / benopyc. roc. yu-T ; peakon.: H. JI. [Tmmbsitko (ra. pen.)
[ np.]. — Munck : BI'Y, 2024. — 345 c.
ISBN 978-985-881-662-9.

[IpencraBieHsl uccineoBaHus yueHbIX U3 benapycu, Pocenn, FOxHO0# Adpukwy,
MIOCBSIIICHHBIE POJIA aKTHBHBIX (JOPM KHACIOPO/Ia M a30Ta, a TAK)KE CBOOOHBIX pajiKa-
JIOB, OKUCJIMTENIE U aHTUOKCUJAHTOB B )KM3HU pacTeHuil. Onrcanbl MEXaHU3MbI FeHe-
panuu peloKC-aKTUBHBIX COSNMHEHHI, UX 3HaYeHHe B (DOTOCHHTE3E, JBIXaHUH, Iep-
BUYHOM M BTOPUYHOM METa0O0IM3Me, KJIETOUHON CUTHAIN3AINH, POCTE, PA3BUTHU U OT-
BETE pacTeHHs Ha cTpecc. PaccMOTpeHBI BOIIPOCHI PeOKC-3aBUCUMON MOAM(HUKAIIAN
OMOMOJIEKYJI, U3MEHEHHsI IPOTEOMOB, TPAHCKPUIITOMOB M METa0OJIOMOB pacTeHUl, a
TaK)K€ MEXAHWU3MBI IMOBPEXKJIEHUSI U penapaliyd pacTUTEIbHBIX CUCTEM IIPU OKHCIIU-
TEJIBHOM CTpecce.

VIIK 581.1(06)
BBK 28.571431

ISBN 978-985-881-662-9 © BbI'Y, 2024



AKTHBHBIE (OPMBI KHCJIOPOAa B OHOJOTHH CEMSIH: OT PeryJasiTOpHbIX
(pyHKIHIT K OKHCITUTEJIBLHOMY CTpeccy

Cmosmnkosa I'. HA*
A Canxm-Ilemepbypeckuii 2ocyoapcmeennuiil ynusepcumem, kageopa guzuono2uu u 610-
xumuu pacmenuti, Cankm-Ilemepoype, Poccusi. E-mail: g.smolikova@spbu.ru

XopoIo W3BeCTHO, YTO y pacTeHU! TeHepalusi aKTUBHBIX (OpPM KHCIIO-
pona (A®K) 3aBUCUT HE TOJIBKO OT OKPY’KAIOLIMX YCJIOBH, HO U OT CTaaui
OoHTOTeHe3a. B Ouosnornu cemsiH Takke CymiecTBYIOT ctanuu, korma ADK ur-
paroT BaxHbIe peryysaTopHbie GdyHKIUA. Hanbonee n3BeCTHBIM SBISIETCS TTPO-
1ecc npopacTaHusl, Korja NpouCcXoUT UHUIUALIKMS POCTa OCEBBIX OPTraHOB, BU-
3yaJbHO TIPOSIBIISIFOIIASCS B «IPOKJIEBBIBAHUMY» 3apObIlIeBOro KopHs [1, 2].
I'enepanms ADK, takux kak ruapokcun-panukan ("OH) u cynepokcun-panu-
kain (O;"), NPUBOIUT K MOBPEKIEHUIO MOJTUCAXaPUIOB KIETOYHBIX CTEHOK U
«CHIMD)KEHMIO TIPOYHOCTH KJIETOK Ha pa3pbIBy», YTO MTO3BOJISIET PACTYILEMY KOPHS
pa3zopBaTh CEMEHHYIO KOXYpYy W MpHIeraroiiye K Hell TkaHu sHpocrepma [3].
[Tpennonarator, uto AD®K Takxe criocoOHbI OKUCISITh HEraTUBHbBIE PeryJis-
TOPBI ITPOPACTaHUsl, TPUBOS K aKTUBALIUU NepeJauyl CUTHAJIOB rHO0epesInHOB
(I'K) n mnakTuBanuu curaano abciu3oBoii kuciotsl (ABK) [4].

BTophIM Ba)kHBIM, HO MEHee W3BECTHBIM IMPOIECCOM, SIBIISETCS T.H. «JIO-
3peBaHue» ceMsH (after-ripening). DTO CIOXHBIM OMOXUMHUYECKH TMpoliecc,
MPOUCXOMSIIMNA B CyXUX 3peiblX CeMeHax MOcie OMajeHusi ¢ MaTepUHCKOIo
pacTeHusi, B pe3yJibTaTe KOTOPOro OHU BBIXOJSAT U3 MOKOS U MPUOOPETarOT ro-
TOBHOCTb K IpopacTanuio [5]. MosexysipHas Ipupoaa 3Toro npoiecca J0Jroe
BpeMsi OCTaBalach 3arajikoii, MOTOMY 4TO OH MTPOUCXOAUT Ha (POHE OTCYTCTBHUS
B KJIeTKax cBoOOAHOM BoAbl. OHaKO, B TIOCTEHUE I0/Ibl aKTUBHO pa3BUBAETCA
TUTIOTE3a O TOM, YTO BBIXOJ M3 MOKOS Y CyXHMX CeMsiH 00ecrieunBaeTcs 3a CUeT
He(DepMEHTAaTUBHBIX MPOIECCOB OKUCICHUS W KapOOHWIMPOBaHWS OENKOB,
MPUBOASIINNA K UX MOAUGPUKAINKA ¥ U3MEHEHHIO aKTUBHOCTH [6-8]. UTo mHTe-
PEeCHO, ISl YCIELIHOro BBIXOJA W3 MOKOS Ba)KE€H MOPOr BJIArocoJep KaHus:
BOJla B KJIETKAaX JOJKHA HAXOIUTHCS TOJIBKO B CBSI3aHHOM cocTosiHMHU. Kak
TOJIBKO B MOKOSIIMXCS] CEMEHax MOsBIsieTCs cBOOOAHAs BOJA, IPOLEcC 103pe-
BaHUs MpeKpallaeTcs U HauMHaeTcs Mpolecc T.H. «cTtapeHus» (seed ageing).
CrapeHue 3amyckaercs TeM, YTO HauWHaeTCs HEeKOHTpOJUpyeMas TreHepauus
A®K, koTopasi IpUBOUT K OKUCIUTEILHOMY CTPECCY U CBSI3aHHOMY C HUM I10-
BPEXKJCHUIO KJIETOYHBIX MeMOpaH, 6ekoB u T.1. [9, 10].

Eme MeHee u3BecTHbIM MPUMEPOM PeJOKC-METadO0M3Ma, YCHEIIHOCTh
KOTOPOTO 3aBUCHUT OT OallaHCca OKUCIUTENIbHO-BOCCTAHOBUTEIBHBIX IPOIIECCOB,
aBisieTcsi (OTOCHUHTE3, KOTOPBIA MMeeT MeCTO B (hOPMHUPYIOIIMXCS CeMeHax
[11]. B psime paboT ObUTO MOKa3aHO, YTO (POTOCHHTE3 MOXKET TIPOUCXOANTH HE
TOJIBKO B TUCTHX [ 12-16]. Eme B 2003 roxy Aschan u Pfanz [13], ocHOBBIBasICh
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Ha JIOCTYITHOCTH aTMOC(EpPHOT0 YIIIEKUCIIOro ra3a, BbIAEIUIN B PACTEHUSX JIBE
rpynmnsl POTOCUHTETUUECKH aKTUBHBIX OPraHoB: (i) TUCThS, CTeOIN U 3eJIeHbIe
OpraHbl 1IBETKOB XapaKTepPU3yIOTCS YUCTON (DOTOCMHTETHYECKOW acCUMMIIS-
nueid ¢ ucnonb3oBaHueM atmochepHoro COy; (i) comepxkaliasi Xa0popusui
KOpa W JIpeBecHble TKaHU, OOJIBIIMHCTBO IUIOJ0B, KOPHEH M IJIOJOHOCSIINX
IBETOYHBIX OPTaHOB B OCHOBHOM BBITIONHSIOT He()OTOCHHTETHYECKHE (DYyHK-
1Y, HO criocoOHBI ycBanBaTh CO,, BIIensiemMoe npu abixanuu. [1o atoit npu-
yrHe (JOTOCHHTE3 B HEJIMCTOBBIX TKaHsAX (non-foliar photosynthesis) yacto uH-
TepHpeTUpyroT Kak mnpoiecc pedukcanuu CO,, BEIpabaTHIBAEMOTO B pe3yJib-
TaTe KJIECTOYHBIX METa0OIMIECKIX MPOIIeCCOB.

HenucroBoit Tvn doTocuHTE3a MPUCYI TakkKe (HOPMUPYIOMIMMCS ceMe-
HaM MHOTHX BUAOB pactenuii [11, 17-23]. I1pu sTom ycTaHOBIEHO, YTO (ByHK-
IIUOHUPOBaHNUE (POTOCUHTETUUECKOTO afrmapara ceMsiH HalpaBleHO He Ha CUH-
T€3 MOHOCAxapHJIOB, KaK B JIUCThSIX, a HAa CHHTE3 3alacHBbIX COEeIUHEHUN
[24-27]. HAI®H u AT®, obpa3yromuecs: B CeMsI0IAX, Jalee PacXOoayrTCs
Ha MpeBpalleHne MOoCTyMalIlel 3 MaTepUHCKOTO PacTeHUs caxapo3bl B alle-
TUN-CoA, KUpHBIE KUCIOTHI U Tpuriauuepunsl [18, 23, 25, 26, 28]. Onnako Me-
XaHU3MBI (HOTO3aBUCUMBIX CHHTETHUYECKHX PEaKIni, CBS3aHHBIE C HaKoOILIe-
HUEM 3alacHBIX TUTATEBHBIX BEIIECTB B CEMEHaX, TPeOYIOT Oosee TITy0oKoro
n3ydeHusi. HacTo BO3HMKAeT BOIMPOC KaK 3apOABIIINA CEeMsiH, MOKPBIThIE TKa-
HSIMU TepUKapIus U KOXKYPBI, MOJIy4YaloT JOCTATOUHOE KOJTUYECTBO CBETa JJIst
oOecrieueHus sHeprueit poroxumuueckux peakuuit. Hamu Ob110 nokazaHo, 4to
(hOTOXMMHUYECKH aKTUBHAsS pagualusi, MpoXosiias CKBO3b MOKPOBHbIE TKAaHU
IUIOJIOB ropoXa M JOCTUrarolias cemsiioieil Ha (OTOXMMHYECKH aKTHBHBIX
paHHEU U CpelHEeN CTausX CO3PEBAHUS CEMSIH, XapaKTePU30BAIACh BBICOKOU
JI0JIeH 3eJIeHOr0 U JJaJibHero KPacHOIo CBeTa, MPU 3TOM CUHUI CBET OTCYTCTBO-
BaJl, a KOJIMYECTBO KPaCHOTO CBeTa cOCTaBsiiio okoso 2% [29]. [Ipu sToMm, He-
CMOTpSI Ha HU3KYIO dHEPreTUYeCKyl0 OCBEIIEHHOCTh U CIEKTpajbHble auara-
30HBI, He XapaKTepHbIe s (OTOCHHTE3a JINCTA, CEMS0MN ObLITH (POTOXUMHU-
YECKH aKTUBHBIMHU.

B noxnane Ha npumepe pactenuii ropoxa (Pisum sativum L.) OyaeT npo-
BeJIEH CPaBHUTENbHBIN aHAIN3 GOTOXMMUYECKON aKTUBHOCTHU B JIUCTHSIX U HE-
JUCTOBBIX 3€JICHbIX TKaHSX (MepUKapIivs, KOXXKYypbl U ceMsiI0Jieli) Ha OCHOBE
Metogosiorud PAM-dayopumerpuu [21, 22, 30]. laHHas MeTO0JIOTHS TTO3BO-
JsieT OLeHUTh 3((HEeKTUBHOCTH MpeoOpa30oBaHus CBETOBOM YHEPruu B XUMUYe-
CKyIO MyTeM aHaln3a KUHETHKW BO30YXIeHUs W rameHus (iayopecueHuuu
xynopopuiios (Xi). OryopeceHIHs UCITyCKaeTcsl, B OCHOBHOM, MOJIEKYJIaMHU
X1 a anTeHHBIX KOMIUTeKCOB (poTocucTemb 2 (OC 1) 1 ee knHETHKA HATTPSIMYFO
CBsI3aHa C OKUCJIUTEIbHO-BOCCTAHOBUTEIBHBIMU PeaKIUSIMU B LIETH MepeHoca
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anekTpoHoB [30]. [TonyueHHble HAMU TaHHBIE MTO3BOJISIOT IITy0XKe MOHSATh Me-
XaHU3MBbI MPOTEeKaHUsl (POTOXUMHUUECKUX peakiui, KOTOpble B 3HAYUTENbHOU
CTEeINeHU BIUSIOT Ha Mpoliecchl aMOpHOreHesa.

UccnenoBanue BbinoimHeHo 3a cuet rpanta Poccuiickoro HayuHoro gonaa
Ne 20-16-00086-I1.
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