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PED®EPAT

JunuioMHas padoTta cocTaBisieT 56 cTpanull, 17 pucyHKoB, 88 UCTOUHUKOB.

MEJIb, KAJINIA, HMOHHBIE KAHAJIbI, POCTOBBLIE TECTHI,
[NIAMEHHAA ®OTOMETPU A, APABUJIOIICHUC.

B pabote ucnonb3oBaiUCh KOPHU TPOPOCTKOB Arabidopsis thaliana (L.)
Heynh. sxotuma Wassilevskija (WS-0, «Wild Type»), nuaust gorkl-1 (OTCyTCTBYET
T'€H, KOJUPYIOIINN HapyKy-BoIpsimisttonuii K -kanai), gorkl-1 ¢ BO3BpalieHHBIM
kaneBbiM  kKaHaioM WT GORK (Compl.gorki-1) w gorkl-1 ¢ 3ameHoM
AMUHOKHUCIIOTHI IIUCTENH Ha cepuH no 151 nonoxenuro B ADK- uyBcTBUTEIBHOM
caiite kaHaina GORK (GORK-C151S).

[IpeameT uccnenoBaHus: COJAEpKAHHE HOHOB KalMsl B KIETKaX KOpPHA H
pocToBbie npouecchl Arabidopsis thaliana.

Llenp paboTHI: YCTAHOBJIEHUE BIHMSIHUS HOHOB MEIHM HA POCTOBBIE MPOLECCHI
U CoJiep KaHue Kajaus B KOPHIX BBICHINX PACTEHUM.

MeTtoapl HccnenoBaHusA: KyJIbTUBUPOBAHHUE IMPOPOCTKOB apabuaoIcuca B
BEPTHUKAJIBHOM KYJITYPE Ha TEJIEBOM CPENE; TEXHUKA POCTOBOTO TECTA C 3aMEHOU
Cpellbl 1 pOCTOBBIE TECTHI HA MIPOPACTAHUE; MJITAMEHHasA (POTOMETPHS.

[TonyuyeHHbIE pe3yNbTaThl U UX HOBU3HA: HU3KUE U CPEIHUE KOHIICHTPALIUU
VMOHOB ME/IM B IUTATEJIIBHOW CPEJe NPUBOAAT K YTHETEHHUIO POCTOBBIX IIPOLIECCOB U
MOTEpU MOHOB KaJus KjeTKaMu KopHs Arabidopsis thaliana nuxoro tuna (WS-0) u
muauun Compl. gorkl-I, Torma Kak BBICOKHE KOHIEHTPAIMHM XJIOpUAa MEIu
IPEMATCTBOBAJIM MNPOPACTaHUIO CEMSH apabujporncuca W JaibHEHIIeMy pocTy
MIPOPOCTKOB B paMKax TECTOB C 3ameHoW cpenbl. HokaytHas nunust gorkl-1 u
GORK-C151S Oputn MeHee TOJIBEp)KEHbl HETaTUBHOMY BIIHMSHUIO BBICOKUX
KOHIICHTpAI[Mii HOHOB MEJIU BBU]lY HAPYIICHHI B pa00OTe N\WJIM OTCYTCTBUS HAPYKY
BBITPSIMIISTIONTUX KasineBbIX kaHaoB GORK, uTo 3aTpyaHs10 BBIXO JAHHOTO HOHA
U3 KJIETKH, TEM CaMbIM IOBBIIIAs YCTOWYUBOCTh PACTEHUS K CTPECCY, BEHI3BAHHOMY
3arpsi3HEHUEM CpEbl NOHAMU MEJH.

B pabote npoaeMOHCTpHUPOBAHO, YTO UCTIOIb30BAHNE HOKAYTHBIX JIMHUH 110
kaHary GORK momoraer BbIICHUTH (YHKIIMOHATBHBIE XapaKTEPUCTUKU H
dbusnonornyeckne (QYHKIIMM OSTUX KaHAJIOB TPU JEHCTBUM aOMOTUYECKOTO
CTpecca, B YaCTHOCTH, XJIOpHAa MeaH. Takke pe3ybTaThl JaHHOW paboThl MOTYT
OBITH HCIIOIB30BAHBI IS NabHEUIEH CEIeKIIMOHHOW paOOThl B HAIPABJICHHUH
CO3JaHUsl YCTOMYMBBIX K CTPECCYy COPTOB PACTEHMM W TE€HEpaluu HOBBIX
TPAHCTEHHBIX JIMHUU.



PODEPAT

JprmomHast pabota ckiagae 56 craponak, 17 MamoHkay, 88 KpbIHIII.

MEJ3b, KAJIM, IEHHBII KAHAJIbI, PACTABBII TOCThI,
[TAJIBIMAHAA ®OTAMETPBIA, APABITATICIC.

VY paborie BeIKapbICTOYBaIICS KapaHi ipapocTkay Arabidopsis thaliana (L.)
Heynh. skarsima Wassilevskija (WS-0, "Wild Type"), ninis gorkl-1 (aacyTHiuae
TeH, SIKi KaJaye BOHKi-BhIpocTBatoubl K'-kaHan), gorkl-1 3 BEepHYThIM KalieBbIM
karnaiaM WT GORK (Compl.gorkl-1) i gorkl-1 3 3ameHaii aMiHaKiCJIAThI IILICTI1H
Ha cepbiH ma 151 masziupn ¥ ADPK-aguyBanbubiM caiitie kaHaia GORK (GORK-
C151S).

[IpanMer nacnenaBaHHs: 3MecCT 1€HAY Kajlis ¥ KJIE€TKax KOpaHs 1 pacTaBbls
npaupcel Arabidopsis thaliana.

Mbta paboThl: ycTaHAayJIEHHE YIUIBIBY 1€HAY MeA31 Ha pacTaBbld MPALACHI 1
YTpbIMaHHE KaJI0 ¥ KApaHAX BBIIIDUIIBIX PACIIiH.

Metanpl nacienaBaHHs: KyJbThIBABAHHE IIpapocTKay apalijorcicy ¥
BEPTHIKAJIbHAIl KYJbTYphl Ha TEJEBBIM acspojj]i3l; TAXHIKA pocTaBara TICTy 3
3aMeHall acsipoA/13s 1 pacTaBblsd TICTHI Ha MpapacTaHHe; NalbIMsIHas (OTaMeTphIs.

ATpbIMaHbIs BBIHIKI 11X HaB13HA: HI3KIS 1 CAPAAHISA KAaHIPHTpAIbI1 1€HAY Mea31
¥ HmaXbIYHBIM acsipoi31 MPBIBOJ3ALb Aa NPBITHETY POCTABBIX Iparpdcay 1 CTpaThl
1€Hay Kanig kietkami kopansi Arabidopsis thaliana nzikara teimy (WS-0) 1 minil
Compl. gorkl-1, Tagel sk BBICOKIS KaHIPHTPALIl XJIAPBIY MEI31 MepalikaaKail
IpapacTaHHIO HAaceHHs apaldiforcicy 1 JajedamMy poCTy MpPapocTKay y Mexax
TacTay 3 3aMeHait acapoan3sa. Hakaytraas minist gorkl-11 GORK-C1518S 6buti MeHeit
CX1JIbHBISI HETaThIyHAMY YIUTBIBY BBICOKIX KaHUPHTPALbIMA 1€HAY Me31 3 MPBIYbIHBI
NapyusHHAY y npansl 1\a00 aicyTHACIl BOHKI BRIMPOCTBAIOYBIX KaTIEBbIX KaHANAy
GORK, mTo aOmspkapBana BbIXaa Jaa3eHara i€Ha 3 KIETKI, ThIM CaMbIM
MaBsUIIYBAIOYbl YCTOMIIBACIIH 1a ME3L.

VY pabone npaadMaHCTpaBaHa, IITO BBHIKAPHICTAHHE HAKayTHBIX JIHIN Ta
kaHaie GORK panamarae BbICBETHIIb (DYHKIBISSHAIBHBIS XapaKTapbICTBIKI 1
¢13isariyabeisl QYHKIBI TAITHIX KaHauay Mpbl I3€siHHI aliaTblyHara cTpacy, y
npbIBaTHACI, XJapblQy Mens3i. Takcama BbIHIKI I3Tail paboThl MOTyLb OBIIb
HaKipaBaHbl JUIsl Jajedinail celieKiplifHail paboTbl § HampaMKy CTBapIHHS
VYCTOMIIBBIX J1a CTPACY CApTOY paciiH 1 reHepalbli HOBBIX TPAHCTEHHBIX JIIHIH.



ABSTRACT

The thesis consists of 56 pages, 17 figures, and 88 references.

COPPER, POTASSIUM, ION CHANNELS, GROWTH TESTS, FLAME
PHOTOMETRY, ARABIDOPIS.

In this work, the roots of Arabidopsis thaliana (L.) Heynh. seedlings of the
Wassilevskija ecotype (WS-0, “Wild Type”) were used, as well as the gorkl-1 strain
(lacking the gene encoding the outward-rectifying K™ channel), gorkl-1 with the
restored WT GORK potassium channel (Compl.gorkl-1), and gorkl-1 with the
replacement of the cysteine amino acid with serine at position 151 in the ROS-
sensitive site of the GORK channel (GORK-C151S).

The subject of the study: potassium ion content in root cells and growth
processes of Arabidopsis thaliana.

The aim of the work is to establish the influence of copper ions on growth
processes and potassium content in the roots of higher plants.

Research methods: cultivation of Arabidopsis seedlings in vertical culture on
a gel medium; growth test technique with medium exchange and germination tests;
flame photometry.

Results and their novelty: low and medium concentrations of copper ions in
the nutrient medium lead to the suppression of growth processes and the loss of
potassium ions by the root cells of Arabidopsis thaliana wild type (WS-0) and the
Compl. gorkl-1, while high concentrations of copper chloride inhibited Arabidopsis
seed germination and further seedling growth in medium exchange tests. The
knockout line gorkl-1 and GORK-C151S were less susceptible to the negative
effects of high concentrations of copper ions due to disturbances in the functioning
and/or absence of outward rectifying GORK potassium channels, which hindered
the release of this ion from the cell, thereby increasing the plant's resistance to stress
caused by environmental contamination with copper ions.

The study demonstrates that the use of knockout lines for the GORK channel
helps to elucidate the functional characteristics and physiological functions of these
channels under abiotic stress, in particular copper chloride. The results of this work
can also be used for further breeding work aimed at creating stress-resistant plant
varieties and generating new transgenic lines.



