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PED®EPAT

HumiomHuas pa6ota 41 c., 9 puc., 55 HICTOYHUKOB JIUTEPATYPHI.
AJIIOMWHNM, BOP, K'-KAHAJI GORK, AKTHUBHBIE ®OPMbI

KHNCJIIOPOJA, POCTOBBIE TECTBI.

OOBEeKT uccleloBaHUsl: KOPHU MPOPOCTKOB Arabidopsis thaliana (L.)
Heynh. werbipex nuuuii: auxoro tuma skotuna Wassilevskija (WS-0, «Wild
Type»), nuauu gorkl-1 (OTCYTCTBYET I'eH, KOAUPYIOUIUI HAPYKY-BBITPAMIISIOIINAN
K"-kanain), muanun C151S-GORK (gorkl-1, sxcnpeccupyromue GORK ¢ 3ameHoi
UMCTEMHA Ha cepuH 1o mnosoxeHuto 151), a takke Compl. GORK (gorki-1 c
BO3BpallleHHbIM HaTUBHBIM TeHOM GORK).

Ilens paHHOW paboOTBl — OMNPEAETUTh 3aKOHOMEPHOCTH BO3JEUCTBUSA

pa3IMYHBIX KOHLEHTpAlUil allOMUHUA Ha POCT KOpHEH apadujorncuca IUKOro
THMa U ¢ MoaubuupoBaHHoi cTpykTypoit K'-kanaia GORK Ha ¢one pasHoit

oOecrieueHHOCTH Oopa.

Meroabl uccnenoBaHus: KyJbTUBHPOBAHHWE MPOPOCTKOB apaldujorcuca B
CTEPWIBHBIX YCIOBHUSX HA TENEBOM Cpele, TECThl HAa NPOpPACTAHME, TEXHUKA
3aMEHBI CPEIBL.

B HEBBICOKMX KOHIICHTpPALUSIX HMOHBI AIFOMHHHSI CIIOCOOHBI OKa3bIBaTh Ha
poct kopHeut Arabidopsis thaliana (L.) Heynh. ctumynupytommii adpdexr, Tormna
Kak 0oJyiee BBICOKHE JI03bI BBI3BIBAIOT MHTUOUPYIOMUNA IPGHEKT, yCUINBAIOIIHIICST
[I0 MeEpe BO3pacTaHMWs JECUCTBYIOLIEM KOHLEHTpauuu. Takke IO0Ka3aHo, 4TO
Hajauuue Oopa B Cpelne BbIpalllUBaHUS HEUTPATM3yeT TOKCUYHOE JIEHCTBHE
amomunuda. Jluaus apabuporicuca gork [I-1, 'y KOTOpOM OTCYTCTBYET TI€H,
KOIUPYIOINi  Hapy)Ky-BeimpsMistonuii  K'-kanan GORK, okasamace 0Oosiee
YCTOWYMBA K BO3JCHCTBUIO LIMPOKOTO AMAIa30HA KOHIEHTPALMK aJIOMUHUS.
NurubupoBanue pocta KOpHE# apabugoncuca mpu BO3ICUCTBUH CTpecc-(PaKkTopoB
a0MOTHYECKON TTPUPOJII OBIIIO TAK)KE HUKE y PACTEHUN C 3aMEHOM aMUHOKHUCIIOTHI
nucrenHa Ha cepuH no 151 nonoxenutro B ADK-uyBCTBUTEILHOM CalTe KaHalla
GORK. Drto ykaspiBaer Ha ADK / K'-3aBuCHUMBIi MEXaHHW3M OCTAHOBKU POCTa
KOPHS [IPU BIIMSIHUU OKHUCIIUTEIBHOTO CTpecca.



PODEPAT

Hpimnomuas padota ckiagae 41 c., 9 mai., 55 KpeIHIIL JIiTapaTyphl.

AJIIOMIHIV, BOP, K'-KAHAJI GORK, AKTBIVHBIA @®OPMbI
KICJIAPOAY, PACTABBIA TOCTHI.

AO'exT macnmenaBaHHs: KapaHi npapoctkay Arabidopsis thaliana (L.) Heynh.
YaTBIpOX JiHIN: a3ikara Teimy fkatbima Wassilevskija (WS-0, «Wild Type»);
gorkl-1 (ancyTHiuae TeH, MITO KaJye BOHKi-BbIpocTBatoubl K'-kanan); gorkl-1 3
BepHyThIM KamieBbiM kKaHamam GORK (Compl. gorkl-1); gorkl-1 3 3amenait
aMiHaKiCclaThl IBICTI1HA HA cspblH na 151 cranoBimrysl ¥ APK-agdyBaibHBIM
cainie kanaiga GORK (GORK-CI151S).

Mbra naazenait paboThl — BBISIBIIb 3aKaHAMEPHACIl Y3/I3€SHHS PO3HBIX
KaHIPHTpAIBIN allOMiHIIO Ha POCT apabigorcica a3ikara Ty 1 3 MajaplikaBaHai
crpykrypaii K -xkanaia GORK Ha (one po3Haii 3a0sicrieuanaciii 6opy.

Meranpel facienaBaHHS: KyJbThIBAaBaHHE IMpapocTkay apabimoricicy ¥
CTIPBUIBHBIX YMOBAX Ha rejieBail cepajise, TICThI Ha MpapacTaHHe, TOXHIKA 3aMEHBI
cepapl.

VY HEBBICOKIX KaHIPHTPALBISAX 1€HBI ANIOMIHIS 370JIbHBIS aKa3Ballb HA POCT
kapané€y Arabidopsis thaliana (L.) Heynh. cTeimyimorousl 3(eKT, Taabl K OOJbII
BBICOKISl JI03bl BBIKJIIKAIONb 1HTIOIpYIOUbl A(EKT, sKi Yy3MalHselna Ia Mepbl
¥3pacTaHHs J3€r0uail KaHIPHTpaIbl. Takcama makasaHa, IITO HasyHAcIlb 00py ¥
acsipoJi31  BBIPOIIYBAHHA HEUTpasizye TakciuHae [3esHHe amoMiHig. JliHig
pabinornicica gorkl-1, y sikoW ajCyTHiuae T'eH, KaJaBaJbHbl BOHKI-BBIITPOCTBAIOYBI
K'-kaman GORK, ambiHygacs OONBIN YCTOWIIBasS Ja Y3A3€AHHS IIBIpOKAra
JIBISITIa30HY KAHIPHTpAIbIM amoMiHid. [HribipaBaHHe pocTy KapaHEy apabimorcicy
npbl Y3A3€sHHI cTpac-(pakTapay aOiaThIYHBIMI MPBIPOABI OBLIO TakcaMa HIXKIN y
paciiH 3 3aMeHail aMiHaKiCIaThl IBICTIIHA Ha cepbiH na 151 cranosimuy ¥ ADK-
amuyBanbHbIM caiinie kaHanma GORK. I'sta makasBae Ha ADK / K'-3amexHbl
MEXaH13M CYIBIHEHHS pPOCTY KOpPaHs MPhI YIUIBIBE aKiCIsUIbHATa CTPACY.



ABSTRACT

The thesis consists of 41 p., 9 fig., 55 sources of literature.

ALUMINIUM, BORON, K'-CHANNEL GORK, REACTIVE OXYGEN
SPECIES, GROWTH TESTS.

The object used in the study is the roots of Arabidopsis thaliana (L.) Heynh.:
Wassilevskija (WS-0, "Wild Type"); gorkl-1 (lacking gene encoding outward-
rectifying K'-channel GORK); gorkl-1 with returned K*-channel GORK (Compl.
gorkl-1); gorkl-1 expressing modified GORK with substitution of the amino acid
cysteine by serine in the position 151 in the ROS-sensitive site (GORK-C1518).

The aim of this work is to reveal the regularities of the effect of aluminum
on the growth of roots of Arabidopsis thaliana (L.) Heynh seedlings of wild type
and with a modified structure of the K'-channel GORK against the background of
different boron availability.

Research methods: cultivation of Arabidopsis seedlings under sterile
conditions on a gel medium, germination tests, growth test technique with medium
replacement.

In low concentrations aluminium ions stimulate the growth of the roots of
Arabidopsis thaliana (L.) Heynh., while higher doses cause an inhibitory effect
that increases with the increase of active concentration of the metals. It was also
shown that the presence of boron neutralizes the toxic effect of aluminum. Line
gork 1-1, which lacks the gene that encodes the outwardly-rectifying K"-channel
GORK, were more resistant to aluminium. Stress-induced inhibition of the root
growth of Arabidopsis thaliana was lower in knockouts for the K*-channel gorkl-1
and in plants with the substitution Cys-151/Ser-151 in the ROS-sensitive site of
GORK. This indicates ROS / K'-dependent mechanism for stopping root growth

under the influence of stress factors that stimulate the ROS production.



