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PE®EPAT

JuriomHast pabota coctaBisieT 67 cTpaHuiibl, 16 pUCyHKOB, 7 TaOIUIIbI,
76 UCTOYHUKOB JINTEPATYPHI.

K*-KAHAJI GORK, BOP, AJIFOMWHUI, POCTOBBIE TECTGHI, IIIIP,
KOPEHD.

B pabote ucnonb3zoBanuch KOpHU S5-10-THEBHBIX MPOPOCTKOB Arabidopsis
thaliana (L.) Heynh. sxotuna Wassilevskija (WS-0) u nunus gorkl-1, y xoTopoii
OTCYTCTBYET T'€H, KOAUPYIOIINi Hapy:Ky-Beinpsimisiiornuii K -kanan GORK.

[lenb naHHOW PabOTHI — BBISIBUTH 3aKOHOMEPHOCTH BO3JICUCTBUS aTIOMUHUS U
0o0ecrie4ueHHOCTH OOpOM Ha POCT KOpHEW MNpopocTkoB Arabidopsis thaliana (L.)
Heynh. mukoro tumna u ¢ MmoauduuupoBanHoii ctpykrypoit K'-kanama GORK.

Metoasl wucclienoBaHUs: KYyJbTUBUPOBAHUE MPOPOCTKOB apadbujorncuca B
BEPTUKAJILHOMN KYJIbTYpPE Ha T'eJIEBOM Cpelie; TEXHUKA POCTOBOIO TECTA ¢ J0OABICHUEM
pa3IMYHBIX KOHIIGHTpalMi cTpecc-(pakTopa HAa KOPHH TMPOPOCTKOB; METOMbI

Beiaeaenuss PHK, cuntesa k/IHK, IIIIP u OT-IIL{P.
B nuskoii konnerTpauu (0,1 MM) AI** He Bamsn Ha poct kopHel Arabidopsis

thaliana (L.) Heynh., Torma kax Oonee BbICOKME ypoBHH Al*" BEI3BIBaIM
MHIUOUpyromuii 3Gpdexr (yCunmparommiics ¢ BO3pacTaHueM KouueHtpamuu Al*Y).
Pacrenus-HokayThl gorkl-I, y KOTOPBIX OTCYTCTBYET I'€H, KOAMPYIOIIUN HApyXKy-
BRIIpAMIsomnii  K'-xaHan, AeMOHCTpUpOBamM OOJBIIYI0 YCTOMUMBOCTE K Al
Jedunut 60pa NpUBOIUI K TIOBBIIICHUIO YYBCTBUTEIBHOCTU pacTeHuil Arabidopsis
thaliana x AP**, uto BBIpaxkanoch B 0oJjiee CHUIBHOM CHHMIKEHHMH CKOPOCTH POCTa
OCHOBHOT'O KOpHSI [0 CPaBHEHHUIO C PACTEHUSMH, BBIPAIIEHHBIMHU MPU HOPMaJbHOU
obecrnieueHHocTH 60poM. Dkcrpeccust TenHa GORK ycunuBanace Ha done Huzkux pH

I** mpu HOpManbHOM 0OECHIEYEHHOCTH GOPOM, OAHAKO HPH

U BBEJCHHU B cpeny A
neduiure 6opa JaHHOW peakiuu He HaOM0Aaoch. MOXHO MNPEANO0XUTh, YTO
BBIXOJ Kanusi mpu crpecce depe3 kaHan GORK sBnsercs BaXHOM aqanTUBHOM
peakuueil mpu adrOMUHUEBOM cTpecce, a B crmocoOeH peryampoBaTh MEXaHU3MBI,

MNOAACPKHUBAOINNC HOPMAJIBbHYIO 3KCIIPCCCUIO JaHHOI'O MOHHOI'O KaHaJIa.



PODEPAT

JlpiruiomMHas pabora ckiagae 67 ctapoHki, 16 ManroHkay, 7 TaOiIbI,
76 KpBIHIL JTiTapaTypHI.

K*-KAHAJI GORK, BOP, AJIIOMIHIM, PACTABBISI TDCTHI, IIIIP,
KOPAHbB.

VY Xoa3e nmaciieqaBaHHST BBIKApbICTOYBaics kKapaHi 5-10-a3¢HHBIX TpapocTKay
Arabidopsis thaliana (L.) Heynh.skarina Wassilevskija (WS-0) 1 miuia gorkl-1
(apcyTHivae TeH, MITO Kaaye BOHKI-BRIIPOCcTBaubl K -kaHam).

MbTta nanzeHail mpambl — BBIABIIL 3aKaHAMEPHACLI Y3A3€SHHS ATIOMIHIIO 1
3absicneyaHaciib 0opamM Ha poCT KapaHey mnpapoctkay Arabidopsis thaliana (L.)

Heynh. neikara Teimy i 3 MagsidikaBanaii ctpykrypait K -kanama GORK.
Mertanbl qacieaaBaHHs: KyJbThIBaBaHHE MPAPOCTKAY apaObUAOINCUCy ¥

BEPTHIKAJIbHAH KyJIbTYpPbI Ha T€JIEBBIM acsipo/131; TAXHIKA pocTaBara TICTY 3 1aJJaHHEM
PO3HBIX KaHIHTpaAIbId CTpICc-paKkTapy Ha KapaHi IpapocTKay; METaabl BbII3SICHHS
PHK, cinta3y kIHK, ITLP i AA-TTIP.

V miskail xammpHTpanei (0,1 MM) AI’* me ymibiBay Ha pocT Kapaney
Arabidopsis thaliana (L.) Heynh., Tags! sk 60ibin BeICOKis y3poyui AIY* Beikmikami
iHriGipye sdekr (Aki y3MalmHsenua 3 y3pacTaHHEM KaHIpHTpausl Al"). Paciinbi-
HakayTel gorkl-1,y SKix afCcyTHIYae reH, sKi Kaaye BOHKi-BBIIpOoCTBaIbHBI K - KaHa,
", Jlpdiupir 6opy npeiBOA3iy na
IaBBILSHHS aquyBalbHacLi paciin Arabidopsis thaliana na AlP*, mro Beiynsmacs ¥

JPMaHCTpaBaldl BsJIIKYH YcToimiBacuh ga A

MallHEUIIBIM 3HDKIHHI XyTKAaCLl pPOCTY aCHOYHara KopaHs y napayHaHH1 3 paciiHami,
BbIpalllYaHbIMI Mpbl 3BblYaiiHail 3abscnedanacii Oopam. Oxcmpacis reHa GORK
y3manusnaca Ha Qone Hiskix pH i VyBamsenni ¥ cepamy Al*" mnpbl HapmanbHai
3absicieyaHactii 6opam, agHak mpbl AAQinkIe 6opa aaa3eHail prakiibli He Ha3ipasacs.
MoskHa BbIKazalb 34araiky, IITO BbIHAXaJ Kalig mpel cTpace mpa3 kaHan GORK
3'symsieniia BaXKHal alalThIyHal pRakIibIsii Mpbl aTlOMIHIEBBIM CTpACe, a B 371071bHBI
pAryJsiBallb MEXaHI3MBbI, SKisS MaATPHIMIIIBAIONb 3BBIYAWHYIO JKCIPICIIO J1a3eHara
1eHHara KaHaJa.



ABSTRACT

The thesis consists of 67 pages, 16 figures, 7 tables, 76 sources of literature.

K*-CHANNEL GORK, BOR, ALUMINIUM, GROWTH TESTS, PCR, ROOT.

The object used in the study is the roots of 5-7-day-old seedlings of Arabidopsis
thaliana (L.) Heynh. ecotypes Wassilevskija (WS-0) and line gorkl-1 (lacking gene
encoding outward-rectifying K'-channel GORK).

The purpose of the work is to reveal mechanism of the aluminum influence and
boron availability on roots growth of Arabidopsis thaliana (L.) Heynh. of wild type
and with the modified structure of the K'-channel GORK.

Research methods are: cultivation of Arabidopsis seedlings in vertical culture on
a gel medium; growth test technique with addition of various stress-factor
concentrations on the seedlings roots; RNA isolation, cDNA synthesis, PCR and RT-
PCR analysis.

At a low concentration (0.1 mM), AI** did not affect the root growth of
Arabidopsis thaliana (L.) Heynh., while higher levels of AI*" caused an inhibitory
effect (increasing with increasing A13* concentration). GorklI-1 knockout plants lacking
the gene encoding the outward-rectifying K* channel showed greater resistance to AI>*.
Boron deficiency led to an increase in the sensitivity of Arabidopsis thaliana plants to
A", which was expressed in a stronger decrease in the growth rate of the main root
compared to plants grown under normal boron supply. The expression of the GORK
gene increased at a background of low pH and the introduction of AI*" into the medium
at a normal supply of boron; however, this reaction was not observed at a boron
deficiency. It can be assumed that the release of potassium during stress through the
GORK channel is an important adaptive response during aluminum stress, and B is
able to regulate the mechanisms that maintain the normal expression of this ion
channel.



