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3.5 Usydyenuwe BO3ACHCTBHS COJIEBOTO CTpecca Ha MPOBOAMMOCTH S8
IIa3MaTHYeCKoi MeMOpaHbl KiaeTok kopHs Helianthus annuus L.
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PE®EPAT

JluniomHas pabora: 78 crpanui, 21 pucynka, 1 tTabmmia, 126 mCTOYHUKOB.

Kmouesble cnosa: MOHHBIM KAHAJI, A®K, ITOTU-KJIAMII, BBIXO/]
KAJIS, HAHOYACTUILIBI, COJJEBOM CTPECC, HUKEJIb

Llenbio paboTHI SBISIOCH YCTAHOBIICGHHE POJIM MOHHBIX KAaHAJIOB B OBICTPHIX

OTBETaX PACTUTEIHLHON KJIETKM HAa BO3JCHCTBHEC BAKHEUIIUX aOMOTHYECKUX
cTpecc-hakTopoB cpeanl ¢ poxycom Ha ADK-3aBucuMBbIC MEXaHU3MbI MOIU(PUKAITAN
MOHHOKaHAJIIbHOM aKTUBHOCTHU B KOPHE BBICIIIMX PACTECHHM.

B kauectBe 00BEKTAa KCCIIEAOBaHUS MCIOJB30BAIUCH KOPHU MPOPOCTKOB
Arabidopsis thaliana L. Heynh., Helianthus annuus L. u Triticum aestivum L. B
paboTe OblIa UCHOJIb30BaHA TEXHUKA TMATY-KIAMII, METOJbl KYJIbTUBUPOBAHUE

pacTeHU B CTAaHIAPTU3UPOBAHHBIX YCIOBHSIX, BBIJCICHHE MTPOTOILUIACTOB H JP..

B pesynbTaTe mpoBEIEHHBIX UCCIEAOBAHMA OBUIO MOJIYYCHO IMOITBEPIKIACHUE
pomu [luc-151 B xagectBe ADK-cencopa B cTpykrype kamueBoro kanama GORK,
3amucaHHbIe TOKOBBIC KpPUBBIC JIEMOHCTPHUPYIOT OTCYTCTBHE AKTHBAIMU HApPYyKYy-

HANpaBJICHHOW KaJlMEBOM MPOBOAMMOCTH ToA naeictBueM A®PK B jnuHUSX,
skcnpeccupyromux GORK ¢ 3amenoit Ilmc-151 nHa cepun. Ilokasana posb
KOHCTUTYTHUBHBIX AaHUOHHBIX KAHAJIOB IUIa3MaTHYECKOM MeMOpaHbl B BBIXOJIE
BAKHEUIErO0 pEJOKC-areHTa pacTUTENbHOM KIEeTKH — ackopOara. B pabote
NPOJEMOHCTPUPOBAHA AaKTUBALMsl BbIXOJA Kajausl N0 JCHCTBUEM HUKEIb-
TUCTUIMHOBBIX ~KOMIUIEKCOB. M3ydenuwe »d(ddexkra MeaHbIX HaHOYACTHI[ HA
TpaHCMEMOpPAHHBIE TOKHM IOKA3aJ0 aKTHUBALIMIO BHYTPb- U HapyKy-HaIpaBICHHBIX
MPOBOJMMOCTEH, a TakK€ HEUYBCTBUTEIBHOCTh HMX K OJIOKaTOpamM KaTHOHHBIX
KaHaIoOB. [IpoeMOHCTPHPOBAHO WHTUOWpYETCS  HapyXKy-HampamieHHoun K'-
IPOBOJIMMOCTH B TIPUCYTCTBHE BBICOKHX ypoBHeH Na* B mpoToruiacTax, BeIICIICHHBIX
U3 KJIETOK KOPHS MOACOTHEYHHKA.

PaboTa nmeer hyHaamMeHTanbHOE 3HaYEHUE, TaK KaK IEMOHCTPUPYET MEXAHU3M
aktuBanmu kaHala GORK nop neiictBuem ADK, uTto 0OBSICHAET €ro BOBJICUCHHUE B
takne ADK-perynupyemsie nponecchl, kak uHaykuus 3I1I" u aBrodaruum B KopHE

BBICIIMX pAcTEHUH. YCTAaHOBJIEHHE BO3MOXXHOCTH BBIXOJIa ackopOaTa MO3BOJISET
riy0oke TOHSATh MEXaHW3Mbl AHTUOKCHUJAHTHOM 3alllUThl PACTEHUM, a TaKkxKe
BO3MOYKHOCTb €I0 Y4YacTHsl B Kau€CTBE IIPOTMBOMOHA MPU CTPECC-UHIYLIUPOBAHHOM
Beixoze K*. B pabore neMoHCTpupyroTCs 3P PEKThI HUKEIEBOTO, COJIEBOTO CTPECCOB,
a TakKe HAHOYACTHI[ HAa MPOBOAMMOCTH IJA3MATHUYECKOW MeMOpaHbl Ba)KHEHIINX
XO3SIICTBEHHBIX PACTCHUM.



PODEPAT
Jeimmomuas ipama: 78 craponki, 21 mamronka, 1 taGminel, 126 KperHIIbI

Kmouasbis crnosel: IEHHBI KAHAJ, A®K, IIDTY-KJIAMII, BBIXAJ
KAJIIA, HAHAYACTUILDbI, CAJIABBI CTPOC, HIKEJIb

MbTa mpaiipl: ycraHayieHHe poii IEHHBIX KaHalay y XyTKIX aJKa3ax paciiHHan

KJIETKI Ha Y3/13€sSHHEC HaWBAKHEUINBIX aOIATBIYHBIX CTpPAC ¢akTapay acsapoana3s 3
doxycam Ha ADK-3anekHbIsI MEXaH13MbI MaIbI(iKaIbll HOHHOKAHAIBHOMN aKThIYHACII
¥ KOpaHi BBIIIHIIBIX PACIiH.

AG'ekT pacnenaBanHi: kapani Arabidopsis thaliana L. Heynh., Helianthus
annuus L. i Triticum aestivum L

Meranbl gacienaBaHHs: Y paboiie Obljla BbIKAPBICTAHA TAXHIKA MATY-KIIAMIIL,

MeTajbl KyJbTHIBABAHHS PACliH Yy CTaHJApThI3aBaHbIX YMOBAaX, BBUIYYIHHE
npararuiactay i iHml.
BrIHIKI lacieaBaHHAY: ObLIO aTpbiMaHa naussp/Lk3HHe podi Lic -151 y sikacii

A®K-cancapa ¥ ctpykTypsl kamieBae kaHaia GORK. 3amicaHbisi TOKaBbIsI KPBIBbIS
JIPMaHCTPYIOIb aJCyTHACI[b aKThIBAllbll BOHKI-HaKipaBaHail kajieBaill mpaBOJHACIII
najg n3esaaemM ADK ¥ minisx, sxcnpaceyrombix GORK 3 3amenait Lic-151 Ha cepin.
[lakazaHa pojsi KaHCTBITYTBIYHBIX aHIEHBIX KaHanay IUla3MaTblyHAl MEMOpaHbl ¥
BBIXaJ[3¢ HalBa)kHEHIIara peJoKc-areHTa paciiHHai KJeTKl - ackapOara. Y paboie
MpajdMaHCTpaBaHa aKThIBAlbIS BhIXaQAy Kajilo MaJ I3€SHHEM HIKEIb-T1CI1I31HaBbIX
komruiekcay. JlacnenaBanHe 3(peKkTy MEIHBIX HaHAyaCIil HA TpaHCMEMOpaHHbISA TOK1
naka3aja aKThIBALIBIIO SIK YHYTp, TaK 1 BOHKI-HaKIpaBaHbIX NPABOJIHACLIEH, a TaKCaMa
HeaJuyBaJlbHACLb 1X Ja Orjakarapay KaTbl€HHbIX KaHanay. IlpamsmanctpaBana
iHriOipaBaHHE BOHKI-HaKipaBaHaii K* -nipaBoHACI ¥ IPBICYTHACI BBICOKIX Y3pOYHSY
Na* y mpararuiactax, BBIA3EJICHBIX 3 KJIETAK KOpaHs ClIaHCUHIKa.

Pabora Mmae dpyHmameHTaspHae 3HaYIHHE, 00 IPMAHCTPYE MEXaH13M aKThIBallbIl

kaHasia GORK nan ynzessHaem A®K, mro tiaymausis gro yusreanse ¥ takis ADK-
paryisiBaHbls npatdckl, sk 1HAYKOe 31T 1 ayTodarii ¥ kopaHi BRILIBHIIBIX PACIIH.
VeranssanHe MardsIMacii BbIXamy ackapbaTa asBaise IUIbIOCH  3pa3syMellb
MEXaH13Mbl aHTIOKCIIaHTHOM abapoHbI paciiH, a TakcaMa MardbIMacilh Sro yazeny y
sIKaclli IPOTHUBOMOHA MPBI CTPAC-iHIyKaBaHbl Beixaase K*. ¥V pabore mpmancTpyroria
a(eKThl HiKelieBara, cajeBara crpicay, a Takcama HaHadacIlill Ha IPaBOJHACIb
r1a3MaTblYHal MeMOpaHbl HABaKHEHIIBIX raclagapyublX paciiH.



ABSTRACT

Artwork: 78 pages, 21 figures, 1 tables, 126 sources.

Keywords: ION CHANNEL, PATCH-CLAMP, ROS, POTASSIUM EFFLUX,
NANOPARTICLES, SALT STRESS, NICKEL

The object of research: the roots of Arabidopsis thaliana L. Heynh., Helianthus
annuus L. and Triticum aestivum L

Objective: investigation of ion channels role in plant cell quick responses to the
most important environmental abiotic stress-factors with focus on ROS-dependent
mechanisms of ion-channel activity modification in higher plants roots.

Methods: patch-clamp technique, plants growing in controlled environmental
conditions, protoplast isolation from root cells via cellulytic enzymes and etc..

The results of research: received data confirm Cis-151 role as an ROS sensor in
potassium channel GORK structure. Current curves demonstrate absence of outwardly
directed potassium conductance activation under the treatment of ROS-generating
mixtures in lines expressing GORK with the substitution of Cis-151 for Ser. Study
demonstrates the role of plasma membrane constitutive anion channels in efflux of
most important redox agent of plant cells, ascorbate. We also demonstrate effect of
Ni?*-histidine complexes on K* efflux from root cells. A study of copper nanoparticles
effects on transmembrane currents has shown both inwardly- and outwardly-directed
conductances activation, which were insensitive to cation channel blockers. Sunflower
root cells plasma membrane outwardly-directed K* conductance was inhibited by high
levels of bathing Na*. Also Na* influx was highly sensitive to bathing Ca?*.

This work is of fundamental importance, since it demonstrates the activation
mechanism of the GORK channel under the ROS action, which explains its
involvement in such ROS-regulated processes as induction of PCD and autophagy in
higher plants roots. Demonstrated possibility of ascorbate to leave the cell via anion
channels allows deeper understanding of plant antioxidant protection mechanisms, also
it can be transported as the counterion to maintain cell ionic and charge balance during
K* efflux. Also, nickel, salt stress, and copper nanoparticles effects on the plasma
membrane currents were studied for the main agricultural plants.




