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OBIIAA XAPAKTEPUCTHUKA PABOTbI

Marucrepckas aucceptaiusi: 57 crtpanun, 11 pucynko, 3 Ttabmuipsi, 108

MCTOYHHUKOB

[I9TY-KIJIAMII, ADK, GORK, ARABIDOPSIS THALIANA,
L-ACKOPBMHOBA KUCJIOTA, KIIETOYHAS CUTHAJIM3ALA

Perymauust mporeccoB HMOHHOTO TPAaHCIOPTA W CUTHAJIBHOM TPaHCIYKUUU
aKTUBHBIMH  (OpMaMU  KHCIOpOJa JIGKUT B OCHOBE KOHTPOJS  KIIFOUEBBIX
(PM3HOJOrMYECKUX MPOLECCOB B PACTEHUH, TAKHMX KaK POCT, Pa3BUTHE, CTPECCOBBIE
OTBETHl M TMEPEKIIOUYCHHE METabOIHUecKux mporpamm. LleHTpalbHBIMU peaKIHUsIMH
PEIOKC-3aBHCUMBIX TEPECTPOCK HOHHOTO TPAHCIOPTA SIBISIIOTCS MOIU(UKAIUKA B
paboTe MOHHBIX KaHAJIOB, OTBETCTBEHHBIX 32 KAJIMEBBIA U KAJIbLIUEBBIA OOMEH.

Llenplo pabOThl SBISUIOCH BBISIBIEHUE OCOOEHHOCTEW BO3JEHUCTBHS PEHAOKC-

AKTUBHBIX AareHTOB, TaKWX KaK THAPOKCWIbHBIE paJuKaldbl U ackopOaT-aHHMOH Ha
MOHHBIE KaHAJIbI TJIa3MaTHYECKOU MEMOPaHbI KJIETOK KOPHS apabugoncuca.
B kauecTtBe 0OBEKTa HCCIEIOBAHUS HCIOJB30BAIMCh KOPHU MPOPOCTKOB

Arabidopsis thaliana. Meronbl ucclieoBaHusI BKIIOYAIM TEXHHUKY IATY-KIAMII,

MCTOJUKY KYJIbTUBHUPOBAHUA paCTeHI/Iﬁ B CTCPUIIBHBIX YCIIOBUAX, BBIACICHUC
MpOoTOIIACTOB U MOAACPKAHUEC NU30O0CMOTHYCCKUX YCHOBHﬁ.
B PE3VIBTATC TIPOBCACHHBIX I/ICCJ'IG,Z[OBaHI/Iﬁ YCTAHOBJICHO, 4YTO pPaCTCHUA

apabujoncuca, JHIIEHHBIE pPelOKC-dyBCTBUTENbHOro neHtpa B K'-kanane GORK,
yTpauuBalOT CcrnocoOHOoCcTh K  ADK-uHaynupoBaHHONW  aKTHUBAIlUM  BBIXOISIIUX
K'-tokoB. Ilokasano, uro Iluc-151 ydacTByeT B peIOKC-3aBUCHMON pEryJsaluu
KaJIMEBOM MPOBOAMMOCTH M YTEUKE OJJIEKTPOJHMTOB W3 PACTUTEIBHON KIETKU IIpHU
cTtpecce. [IpoaeMOHCTPUPOBAHO, UYTO BBIXOASIIMKA TOK BAXXHEHIIErO0 PEIOKC-areHTa
pacTUTENILHON KIIETKHM — ackopOara, pealu3yeTcs 4epe3 KOHCTUTYTUBHBIC aHUOHHBIC
KaHaJIbl J1a3MaTUYECKOW MEMOpPaHHBI.

PaGora uMmeer dyHIaMEHTAIbLHOE 3HAUEHHE, TaK Kak akTtuBanusa kaHaia GORK

o aercteueM A®K MOXKET BOBIIEKAaTbCS B PEAKIMH, CBSI3aHHBIE C PETYISITOPHBIMU
byukmusamu ADK, a Takxke Jexarh B OCHOBE HHIAYKIIMU 3alpOrpaMMHUPOBAHHOMN
KJIETOYHOM TH0enu 1 aBTO(darui B KOPHE BHICIIUX PACTEHUN. Y CTAHOBJICHUE MEXaHU3Ma
BBIXOJIa acKopOaT-aHMOHAa 4Yepe3 aHUOHHBIE KaHajbl CYIIECTBEHHO JOMOJHSET
MMEIOLIMECS MPEICTABICHUS O TPAHCIIOPTE AAHHOTO BEIIECTBA B OPraHU3ME PACTEHUS.
B03MOXXHOCTh MacCUBHOTO BBIXOJa ackopOaTa MO3BOJISET IIy0Xke MOHATh MEXaHU3MBI
AHTUOKCUJIAHTHOM 3alUThl PACTEHH, PACIpPENEIECHUE ITOTO aHTUOKCHIAHTA, & TaKXKe
BO3MOXHOCTh €r0 y4acTHsl B KaueCTBE IMPOTMBOMOHA IPU CTPECC-MHAYLHPOBAHHOU
JETOISAPU3ALMNHN U YTEUKE AIEKTPOIUTOB.



ATI'YJIBHAS XAPAKTAPBICTBIKA PABOTbDI
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[I9TY-KIJIAMII, ADK, GORK, ARABIDOPSIS THALIANA,
L-ACKAPBIHABAA KICJIATA, KIIETAUYHAA CITHAJI3ALBIA

Parymsiupisa nparpceay i€HHara TpaHcnapTy 1 CiIrHaJIbHAW TPaHCIYKIbIl aKThIYHBIMI
dbopMami Kicrapoay JSKBILb Y ACHOBE KAaHTPOJIIO KITIOUABBIX (Pi31sUIariuHbIX Mparpcay y
paciiHe, TakiX SK POCT, pa3BIIIE, CTPICABBIS aJKa3bl 1 MEPAKITIOUIHHE METaOaTIgYHBIX
nparpaM. L[PHTpampHBIMI praKUbIsIMI P3IOKC-3AIEKHBIX TIepaly 10y i1€HHAra TpaHCHapTy
'synstonna Maablikampll ¥ pabolie 1€HHBIX KaHamay, aJka3HbIX 3a KaJlieBbI 1
KaJIbLIBIEBBI aOMEH.

Mbraif  paboThl 3'aynsnacs BbIAYJICHHE acaOiiBaclsly y3/3€sSHHS PAAOKC-

aKTBIYHBIX areHTay, TakiX SK TAPaKCUIbHBIA pajbIKajibl 1 ackapOaT-aHi€HbI, HA 1EHHBISA
KaHajbl TUTa3MaTbhluHAai MeMOpaHbl KJIE€TaK KopaHs apabijorcica. Y skacii ad'ekra
JaciielaBaHHs BBIKAPBICTOYBAJIiCSA KapaHi mpapoctkay Arabidopsis thaliana. Meraapl

JacieiaBaHHs VKIIo4Yaal TAXHIKY MATY-KJIaMI, METOJBIKY KYJbTHIBABAHHS PAciiH Y

CTIPBUIBHBIX YMOBAX, BBUTYUYSHHE MpaTaIiacTay 1 naaTpbIMaHHE 13aaCMAThIYHBIX YMOY.
Y BBIHIKY [OpaBEA3CHbIX  Jacie/laBaHHAY YCTAHOVYJIEHAa, IITO  PaCIiHBbI

apabijoncica, na30ayneHbls poagokc-aguyBanbHara IpHTpa V¥ K'-kamane GORK,
ryonsions 3a0abHacs ga ADOK-inayusipaBanail akteiBansli K -rokay. ITakasana, mro
[pic-151 ynzenpHivae ¥ p3A0KC-3alie)KHAN PATYJIALbI KajdieBal MpaBOAHACII 1 YIICUIIbI
ANEKTpalliTay 3 KJIEeTKl npbl crpace. [IpagamancTpaBaHa, IITO TOK BaXKHEHIIara p3I0Kc-
are’HTa KJIETKI paciiH — ackap0ara, plaiizyenua npa3 KaHCTHITYTBIYHbIS aHIEHHBIS
KaHaJIbl MJIa3MaThlYHA MEMOpPaHBbI.

Pabora mae dyHmaMeHTanpHae 3HaudHHE, 00 akrthBanbid kaHaia GORK man
n3esiHHeM ADK Moxka Ykirodaia ¥ p3aKipbli, 3BI3aHblsl 3 PIryJIATOPHBIMI (PYHKIBISIMI

A®K, a TakcaMa JISDKBIIb Y ACHOBE IHAYKIBIl 3amparpamaBaHaidl KJjeTkaBail ridemi 1
aytadarii ¥ KopaHi BBIIIPUILIBIX paciiH. YCTaHayJIEHHE MEXaHi3My BbIXaJly ackapOat-
aHi€Ha TIpa3 aHICHHBIS KaHaJIbl 1ICTOTHA JanayHse 1ICHYIHOYbIS VAyiaeHH1 ab TpaHcmapie
Jaa3eHara paubiBa ¥ apraHizme paciiHbl. MardeiMacilb naciyHara BbIXaJy ackapOara
naszBaisie  riblOed  3pasyMellb MEXaHI3Mbl aHTBIAKCIAAHTHAM a0apoHbl  PACIIiH,
pa3MepKaBaHHE raTara aHTHIAKCIJIAHTA, a TakcaMa MardybIMacllb SIr0 ya3ely Y sKacii
cynpailbi€Ha Mphl CTPIC-1HAYIbIpaBaHal APNASPhI3AIbIi 1 YIICUIIbI dJIEKTPAIIITAY.



GENERAL DESCRIPTION OF THE WORK

Master's thesis: 57 pages, 11 figures, 3 tables, 108 sources

PATCH-CLAMP, ROS, GORK, ARABIDOPSIS THALIANA, L-ASORBIC
ACID, CELLULAR SIGNALING

Reactive oxygen species (ROS) are important plant cell signaling molecules
involved in diverse physiological processes, such as programmed cell death,
development, cell elongation and regulating plant metabolism. One target of ROS signal
transduction is the activation of K*- and Ca®*-permeable channels in plant membranes.

The aim of this study was to examine ROS and ascorbyl radicals effects on ion
channels.

The object of research: the roots of Arabidopsis thaliana (L.)

Methods: patch-clamp technique, cultivation of sterile Arabidopsis plants,
isolation of protoplasts.

The results: ROS activation was not observed in gorkl1-1 plants lacking the gene
that encodes the K*-efflux channel, GORK. Mutations in ROS-sensitive moieties in K-
efflux GORK channel led to decreased of ROS-sensing capacity, suggesting that distinct
molecular groups are responsible for ROS sensing by ion channels. Ascorbate efflux
currents showed rapid activation kinetics in response to voltage steps, similar to anionic
conductances

The work is of fundamental importance because ROS have been shown to activate
GORK. ROS-activated K*-efflux through GORK channels results in dramatic K* loss
from plant cells, which stimulates proteases and endonucleases, and promotes PCD.
Patch clamp experiments demonstrated that L-ascorbate leaks through anion channel
under depolarization. This mechanism can underlie ascorbate release, signaling
phenomena, apoplastic redox reactions and control of membrane ionic and electrical
equilibrium.




