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PE®EPAT

Jumomuas padota 69 c., 15 puc., 7 1a6ma., 97 HCTOYHUKOB.

BO3JIEMCTBUE ABMOTUYECKUX CTPECCOPOB HA POCT KOPHE
ARABIDOPSIS THALIANA (L.) HEYNH. C '’EHETUYECKMU-
MOJNOUITNPOBAHHBIM K+-KAHAJIOM GORK.

OOBeKT UcclieIOBaHUs: KOPHH M JINCThs mpopoctkoB Arabidopsis thaliana
(L.) Heynh. getpipex nwawmii: nukoro tuma skotuma Wassilevskija (WS-0, «Wild
Typey), muanum gork1l-1 (oTcTyTCBYeT reH, KOAUPYOIIUI Hapy Ky -BBITPSIMIISIOLITHIA
K*-kanai), gorkl-1, cogepsxarire GORK c 3amenoii [{uc.-151 na Cep-151 (GORK-
C151S), a takxe gorkl-1 ¢ BosmeménnnsiM HaTuBHBEIM GORK (Compl. gorkl-1).

Lens nmanHOW paboTel — Bepudukarnms guauii Arabidopsis thaliana (L.)
Heynh. ¢ HOkayTupoBaHHBIM Wi MoauduupoBaHHbIM 10 [luc.-151 kamueBbIM
kaHaaoM GORK u TecTrpoBaHNe pOCTOBBIX OTBETOB JAHHBIX JTMHHIA.

OCHOBHBIE ~ METOJBI  HCCIEAOBAHMS:  KYJbTUBHPOBAHHUE IPOPOCTKOB
apalujorcuca B CTEpHIbHBIX YCIOBUSX Ha TeJIEBOU CpeJie, a TAKKE B THIPOIIOHHBIX
YCJIOBHSIX, TECTBl HA IPOpPACTaHUE, TEXHUKA 3aMEHbI CPEIbl, TEXHUKA MEpEeHOca Ha
cpelbl co cTpeccopamu, nocranoBka 11[P-ananu3za, mpoBenenue 3nexkTpodopesa.

Bepudukanus muamii Arabidopsis thaliana (L.) Heynh. ¢ HokayTrpoBaHHBIM
wm MoauduimpoBanHbiM 1o [luc.-151 kanueBbim kananom GORK, mpoBenennas
c wucnons3oBanueM TexHuku [IIIP, mokasana HanuyuMe MyTaHTHBIX BCTAaBOK,
NOATBEPJMB YTO JaHHBbIE JIMHUM JIEWCTBUTENIbHO SBJSUINCh HOKAYTHBIMU H
MoauduimpoBaHHbIiMu 10 [{uc.-151.

B pe3ynbrare npoBeCHHBIX MCCIISI0BAHNI TTOKa3aHO, 4TO HOKayThl §Ork1-1
u muann GORK-C151S uMmeror 6osee BBICOKYIO YCTOMYMBOCTH K BO3JIEHCTBUSAM
COJIEBOT'O U OKHCIIUTEIBHOIO CTPECCOB MO CPABHEHUIO C PACTEHUSIMU JUKOTO TUIA.
B To xe BpeMs Ooiiee BBICOKHE J03bl BBI3BIBAIOT CTATHCTHYECKHU-I0CTOBEPHOE
CHIDKEHHE TIPUPOCTa OMOMACCHI M CKOPOCTH pocTa KopHs Arabidopsis thaliana Bcex
npeAcTaBIeHHbIX JMHUA. Jluaus gorkl-1, numéHHas TeHa, KOTOPBIA KOIUPYET
Hapyxy-Bepssmisiromnid K'-kanan GORK, a rtaxxke nmans GORK-C151S, y
KOTOPOM aMWHOKMCJIOTA [IUCTENH 3aMEHEHa Ha cepuH 1o 151 nmomoxenuro B ADK-
yyBCcTBUTENbHOM caiiTe kaHana GORK, oxa3zanuch Hambojee yCTOMUMBBIMU K
BO3JICUCTBUIO  IIMPOKOrO  JMama3oHa  KOHUEHTpaluil  cTpecc-(pakTopos
a0MOTUYECKON TTPUPOBI.



PO®EPAT

Heimmomnas padota 69 c., 15 mait., 7 tabn., 97 kpbIHii.

V3I3ESIHHE ABISATBIYHBIX CTPACAPAY HA POCT KAPAHEY
ARABIDOPSIS THALIANA (L)) HEYNH. 3 I'EHETBIYHA-
MA/IbI®IKABAHBIM K*-KAHAJIAM GORK.

AOG'ekT nmacienaBaHHs: KapaHi i jicie npapoctkay Arabidopsis thaliana (L.)
Heynh. gaTeipox miniii: q3ikara teimy skateimy Wassilevskija (WS-0, «Wild Type»),
minii gorkl-1 (azctyTBae reH, KaJaBalibHBI BOHKI-BBIIPOCTBaNbHBI K'-kaHa),
gorkl-1, sxis 3msmrgaronte GORK 3 3amenait Ilpic.-151 ma Cep- 151 (GORK-
CI151S), a rakcama gorkl-1 3 kammencaBaubiM HaThIyHBIM GORK (Compl. gorkl-
1).

MbTa nmansenait mparel — Bepbldikarnpia JriHid Arabidopsis thaliana (L.)
Heynh. 3 nHakayTtaBanbiM abo mazabidikaBanbiM na Ilpic.-151 kamieBbIM KaHajaM
GORK 1 TaciipaBaHHEe POCTaBbIX a/iKa3ay MaJ3€HbIX JHIM.

ACHOYHBIA  MeTaabl  JaciefaBaHHSA:  KyJbTbIBABAaHHE  IpapoCTKay
apa0ifioncicy ¥ CTIPBUIBHBIX YMOBAaX Ha TejeBail acspoai3i, a Takcama Y
TIAPAOHHBIX YMOBAX, TACThI HAa TPapacTaHHE, TAXHIKA 3aMEHbI acPOI3s, TIXHIKA
nepaHocy Ha acspoiana3si ca crpacapami, nacranoyka III[P-ananizy, npaBsia3zeHHe
anexTpadapa3zy.

Bepridikarers minii Arabidopsis thaliana (L.) Heynh. 3 HakayTaBaHbIiM a00
ManeipikaBanbiM na Llpic.-151 kamieBbiM kanaiam GORK, mnpaBenszenas 3
BbIKapbicTaHHeM ToxHIk1 [II[P, mnaka3zama HasyHacup MYTAHTHBIX YCTaBak,
nauBepA31yuibl IITO JAA3€HbIS JIHIl campayabl 3'Syislics HakayTHbIMI 1
MasbiikaBaHbiMi nia [{pic.-151.

VY BBIHIKY MpaBeI3eHbIX JaciielaBaHHAY MMaka3aHa, ITO HakayThl gorkl-1 i
niait GORK-C151S maronb 00J1bII BHICOKYIO YCTOMIIBACIT 1A Y3ACSIHHAY coJieBara
1 aKicisuIbHAra cTpacay y mapayHaHHI 3 paciiHaMi jA31kara Thilly. Y TOW jKa 4ac
OOJBII BBICOKISI J103bl BBIKJIIKAIOIb CTATHICTBIYHA-N?YHAE 3HDKAIHHE MPBIPOCTY
OistMachl 1 XyTKacIi pocTy kopans Arabidopsis thaliana ycix npaacrayieHbIx JiHIH.
Jlinist gorkl-1, mas0OayieHas reHa, sIKi Kajye BOHKi-BBITPOCTBabHBI K'-kaHan
GORK, a takcama niniss GORK-CI518S, y skoil amiHakiciaTa [BICTEHMH 3aMEHEHa
Ha cepiH ma 151 cranoBimuy § A®dK-aguyBanbhbiM caiiie kaHana GORK,
amnbIHYJIiCS HailOoJIel yCTOMIIBBIMI J1a JBISINIA30HY KaHLPHTpALbIA cTpac-hakTapay
a01sThIYHAN TIPBIPOJIBI.



ABSTRACT

Graduate work 69 p., 15 pict., 7 tabl., 97 references.

IMPACT OF ABIOTIC STRESSERS ON ROOT GROWTH OF
ARABIDOPSIS THALIANA (L.) HEYNH. WITH GENETICALLY MODIFIED K*-
CHANNEL GORK.

Object of study: roots and leaves of Arabidopsis thaliana (L.) Heynh. four
lines: the wild type of the Wassilevskija ecotype (WS-0, "Wild Type"), the gorkl-1
line (the gene encoding the outward-rectifying K* channel is missing), gorkl1-1,
containing GORK with the replacement of Cys.-151 with Ser -151 (GORK-C1515),
as well as gork1-1 with native GORK refunded (Compl. gork1-1).

The purpose of this work is to verify the lines of Arabidopsis thaliana (L.)
Heynh. with the GORK potassium channel knocked out or modified by Cys.-151
and testing the growth responses of these lines.

Main research methods: cultivation of Arabidopsis seedlings under sterile
conditions on a gel medium, as well as in hydroponic conditions, germination tests,
medium replacement technique, transfer technique to media with stressors, PCR
analysis, electrophoresis.

Line verification of Arabidopsis thaliana (L.) Heynh. with a knockout or
modified by Cys.-151 potassium channel GORK, carried out using the PCR
technique, showed the presence of mutant inserts, confirming that these lines were
indeed knockout and modified by Cys.-151.

As a result of the studies, it was shown that gork1-1 knockouts and the GORK-
C151S line have a higher resistance to concentrations of stressors compared to wild-
type plants. At the same time, higher doses cause a statistically significant decrease
in the biomass growth and root growth rate of Arabidopsis thaliana of all the
presented lines. The gork1-1 line lacking the gene encoding the outward-rectifying
K* channel GORK, as well as the GORK-C151S line, in which the amino acid
cysteine was replaced by serine at position 151 in the ROS-sensitive site of the
GORK channel, were found to be the most resistant to a wide range of range of
concentrations of abiotic stress factors.



