denepanbHOe rocyaapcTBeHHOE OlogXeTHOe yupexaeHue Hayku
UuctutyT cpnsmonorum nm. U.MN. Nasnosa PAH
OtpeneHne dusnonornyeckux Hayk PAH
Poccunckoe dmsmonornyeckoe obuectso um. W.I. MNMaenoea

WHTEMPATUBHAA ®U3UNONOIMNNA

Bcepoccuiickas koHpepeHUnsi ¢ MexayHapOAHbIM yYacTnem
8-10 pekabps 2021 roga

TE3UCHI JOKNAOQOB

CAHKT-METEPBYPI
2021



YOK

MHTEMPATMBHAA ©®UBUNOJIOTNA: Bcepoccuiickas  koHdepeHumst C
MexgyHapogHbiM y4dactveM, CaHkkT-leTtepbypr (8-10 gekabpsi 2021 r). —
Tesuncwl goknagos. — CI16.: VIH-T domamnonorun um. WU.I. Masnosa PAH, 2021.
203 c.

KoHgpepeHyusi nposodumcsi npu ¢gpuHaHco80oU ModdepKKe:
IpaHm Ha cos0aHue u passumue HLIMY «[laenosckuli ueHmMp
«MlHmeepamuseHas ¢husuosnoeusi — MeduyuUHe, 8bICOKOMEXHOMT02UYHOMY
30paBoOXpaHEHUI0 U MeXHOI02USIM Cmpeccoycmolvyueocmu»

(Ne 075-15-2020-921 om 13.11.2020)

© ®BI'YH No PAH, 2021
© Konnektue aBtopos, 2021
© 000 «MoHoMakcy, odopmreHue, 2021



Takum obpasom, y Myx ¢ nogasneHmeM akcrnpeccun limkl B xonMHeprnyeckmx
HelpoHax akTuBHoe 3abbiBaHMe MpOSBMIIOCL paHble, a Yy MyX C
nogasneHnem akcnpeccun limkl B godamumHeprnyeckux HempoHax oHo 6bino
BbIPaXEHO CuibHee. OJTO OTKpbIBAeT LUMPOKME MNepCcrneKkTvMBbl — Ans
OanbHeWWwero MW3y4eHus ponuM akTUBHOTO BPOXAEHHOro 3abbiBaHuA B
CTaHOBMNEHMUN N COXPaHEHUM NaMsaT Npu gedektax reHa limk1.

Pabota BbinonHeHa npu nogaepxke FocyaapcteeHHon nporpammbl PO 47 TT1
«HayuHo-TexHonornveckoe passutue Poccuickon depepaumm» (2019-2030)
(tema 63.1) n rpaHTa PODU (Ne 20-015-00300 A).

Jluteparypa:

1. Megeenesa A.B., MonotkoB [1.A., HukutnHa E.A., MNonoe A.B., KaparoguH
L., bapuuea E.M., CaeBateeBa-llonoBa E.B. Perynaumsi reHetnyeckux u
LUMTOrEHETMYECKMX MPOLLECCOB CUrHamnbHbIM KackagoM pemogernvpoBaHus
aKkTuMHa: cTpykTypa reHa LIMK1, apxuTekTypa XpoOMOCOM M CMNOCOBHOCTb K
0BYy4€EeHUI0 CMOHTaHHbIX M MyTaHTHbIX BapMaHTOB foKyca agnostic oposodurnsl
// TeHeTuka. 2008. T.44. Ne6. C.669-681.

New function of erythrocyte band 3/AE1 protein —implication in
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Introduction. Anion exchanger 1 (eAE1, band 3 protein, CI/HCO3; exchanger)
is the main structural protein of the erythrocyte (RBC) membrane. It ensures
mechanical stability and maintains intracellular pH. In the RBC membrane,
eAE1 and the ammonium transporter RhAG together form a structural complex
[1] and, as we have recently shown, eAE1 and RhAG also build up a functional
complex, thus facilitating NHs/NH," transport [2, 3]. Therefore, the goal of this
study was to characterize the functional role of eAE1l in the transport of
NHy/NH," in human RBCs.

Materials and methods. To assess the role of eAEl in the transport of
NH4/NH,", we used laser diffraction, spectrophotometry, and flow cytometry.
First, we developed an approach for quantitative analysis of NHz/NH,"
transport based on the reaction of RBC swelling and lysis in isotonic NH,"
buffer (NH,CI, 140, KCI, 2, MgCl,, 2, EGTA, 2, Glucose, 5, and HEPES, 10),
hereinafter ammonium stress test (AST). Then to analyze the role of eAE1 we
inhibited eAE1 by DIDS (300uM); or (ii) changed in NH," buffer the
concentrations of eAE1 ligands: HCO3 (from 0 to 25 mM) and CI (from O to
140 mM). In experiments with changes in chloride concentration, NaCl and
NH4Cl were equimolarly substituted with sodium glutamate or ammonium
glutamate.
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Results. eAEL1 inhibition by DIDS completely blocked hemolysis in AST. The
increase in [HCO3] dose-dependently escalated the rates of cell swelling (Vsy;
EC50=4.7£0.3 mM; n=10, p<0.05) and hemolysis (Vpem; EC5,=1.8£0.3 mM;
n=10, p<0.05). The decrease in [CI] led to a dose-dependent decline in Vg,
(EC50=88.4+2.8 mM; n=10, p<0.05) and Vpem (EC50=118.312.4 mM; n=10,
p<0.05), up to total hemolysis inhibition in CI absence, that corresponded to
the conditions of eAE1 inhibition.

Conclusions. Based on our original approach of an indirect assessment of
RBC capacity to transport NH3z/NH,", we showed that RBCs swell and lyse
only in conditions favorable for eAE1 activity. The most important finding is that
in both, the absence of CI- ions and AE1 inhibition, cell swelling and hemolysis
were completely blocked. Therefore, here we presented the evidence of the
important role of eAE1 in NHa/NH," transport. Our data suggest that RBCs can
serve as the extra-hepatic players controlling levels of nitrogen-related
metabolites such as ammonia/ammonium.

The work is supported by the RFBR (grant No. 19-315-60015 to J.S.).
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Paspa6oTka MNLP TecT-cuctembl Ansa otbopa cTabunbHbIX pegepeHCHbIX
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O6paTHasi TpaHCKpUMUMS C  KONMMYECTBEHHOW MONMMepasHom  LienHom
peakumen (OT-MUP) — Haubonee LWMPOKO WCMONb3yEMbIA METOA OLEHKM
N3MEHEHNS1 YPOBHSI 3KCMPECCUM FEHOB MHTEpeca B OTBET Ha BO3AeWNCTBME.
TOYHOCTb M [OCTOBEPHOCTb M3MEPEHUs 3aBUCAT OT afeKkBaTHOro BbliGopa
Habopa U3 Kak MWHUMYM [BYX CTaOumnbHbIX pedepeHCHbIX reHoB. Kak
npaeuno, B paboTax Ha rpbidyHax UCMONb3ylTCca 1—2 TaKMX reHa, 3avacTyto
Gapdh wn Actb, a npoBepka cTabunbHOCTM UX 3KcMpeccun nMbo He
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