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Llenpto paboTHI SBJISIIOCH YCTAaHOBIEHHE Pojii HOHHBIX KaHaioB GORK n ALMT1
y A. thaliana B poCTOBBIX OTBETaxX Ha MPUCYTCTBHUE B CPEeAE TUAPOKCUII-TEHEPUPYIOICH
CMECH.

B kadectBe 00BEKTa HCCIEIOBAHUS HCHOJIB30BATUCh KOPHU TMPOPOCTKOB A.
thaliana nuxoro tuma (3koturbl Wassilevskija u Columbia-0), muaus gorkl- 1, numenHas
Hapyxy-Boinpsvisttoriero K'-kanana GORK, u nunus almtl, y KOTOpoil OTCYTCTBYET
aHUOHHBIN kKaHan ALMTI.

B pabore OBUIM IpPUMEHEHBl COBPEMEHHBIE METOJBLI OHMOJOTMH PACTEHHUU, B
YaCTHOCTH, KYJbTUBUPOBAHHE PACTEHUH B CTAHJAPTU3UPOBAHHBIX CTEPUIIBHBIX
YCJIOBUSX, POCTOBBIE TECTHI HA IPOPACTAHUE U C 3aMEHOM CPEBL.

B Hacrosnieil paboTe ¢ MCHOJAb30BAHUEM TECTA Ha MPOPACTAHKME OBLIO MOKA3aHO,
yro pactenusi A. thaliana, nuuienHsle HapyxKy-Bbimpsmisonero K'-kanmama GORK,
XapaKTEPU3yIOTCs O0NbIIEH YCTOMYMBOCTBIO K BO3ACHCTBUIO THIPOKCUII-T€HEPUPYIOLLIEH
cmecu B KoHleHTpauuu 0,01 mmounb/n. [TpoaeMOHCTpUPOBAHO C UCTIOIB30BAHUEM TECTa
Ha TMPOpPACTaHUE, YTO HOKAyTUpPOBaHME aHUOHHOro kaHana ALMTI] mnoBeimaer
YCTOMYMBOCTD pactenuil A. thaliana x 0,01 MMOJIB/T TUIPOKCUII-TEHEPUPYIOIIEH CMECH,
BBEJACHHOM B cpeny BelpammBaHud. C HCIONB30BaHMEM TECTa C 3aMEHOWM Cpensl
YCTaHOBJIEHO, YTO HOKayTHpoBaHue kaHaaoB GORK cumkaer npupoct kopHs 4. thaliana
nipu BozaeiictBuu 0,03, 0,1 u 0,3 MMOJIB/I TUAPOKCUII-TEHEPUPYIOLIEH CMECH.

JlanHoe wuccienoBaHWe uMeeT (YHIaMEHTAIbHYIO 3HAaYUMOCTb. [lomyuyeHHbie
pe3ynbTaThl PACIIMPSIOT COBPEMEHHBbIE 3HaHUS O (YHKIMOHMPOBAHUU  HMOH-
TPAHCIOPTHBIX CUCTEM IJIA3MaTHYECKOW MEMOpaHbI U UX POJIM B MEXAHU3ME aJanTaluu
BBICIIMX PACTEHUH K CTPECCOBBIM YCIOBHIM, KOTOPBIE COMPOBOXKIAIOTCS 00pa30BaAHUEM
akTUBHBIX (opMm Kuciopoaa. llpencraBieHHble MaHHbBIE HMEIOT MOTEHLMAT IS
MPAKTUYECKOTO HCIOJIb30BAHUS TMPU CEJIEKIMM BBICHIMX pACTEHUM, BKIIOYas
CEJIbCKOXO3SIICTBEHHBIE KYJIBTYpPbI, IO TeHaM MOHHBIX KaHanoB Gork u Almtl.




PODEPAT

Jbimiomnas padota: 45 craponak, 15 mamonkay, 2 tadminsl, 40 KpeIHIIL.
Kmrouaesis cnossr: CTPAIC, AKTBIYHBISI ©OPMbI KICJIAPOY, ITJIPAKCIJI-
TEHEPABAJIBHAS CYMECH, ARABIDOPSIS THALIANA, KOPAHb, IEHHbBI

KAHAJIL, GORK, ALMTTI.
MbTaif paboThl 3'synsinacs ycransBanHe poiii i€HHbIX kaHanay GORK 1 ALMT1 y

A. thaliana ¥ pocTaBbIX aika3zax Ha MPBICYTHACLb Y acsIpOAI31 TipaKcii-reHepaBaibHail
CyMeci.
V sxacrii a6'ekTa nacienaBaHHs BRIKAPBICTOYBaTiCS KapaHi mpapocTkay A. thaliana

n3ikara Teimy (3kateimbl Wassilevskija 1 Columbia-0), minist gorkl-1, ma3zdayneHas BOHKI-
BeimpoctBaodyara K -xkanama GORK, i minist almtl, y sikoi ajcyTHiuae aHi€éHHBI KaHA
ALMTI.

Y paGoue ObLIl YKBITBISI CYyYacHBISI MeETajbl OISJOTil paciiH, Y MpbIBaTHACI,

KYJIbTBIBABAHHE PACJIIH y CTaHAAPThI3aBAHbIX CTIPBUIBHBIX YMOBAX, POCTaBBISI TACTHI Ha
npapacTaHHe 1 3 3aMEeHall acsapoI3sl.
V campayaHaii padore 3 BRIKApbICTAHHEM TICTY HA IIpapacTaHHe ObLIO MakKa3aHa,

mto paciuiael A. thaliana, ma3baynacHbis BOHKIi-BbImpocTBatoyara K'-kamama GORK,
XapakTapbI3yloIa OoJbllIail yCTOWIIBACIIO Ja Y3A3€sHHS TiApakci-reHepaBajibHal
cymect ¥ kanipHTpansi 0,01 mmons/n. [IpagamancTpaBana 3 BeIKapbICTAHHEM TACTY Ha
npapacTaHHe, IITO HakayTaBaHHE aHiéHHara kaHaia ALMTI1 maBeimae ycroilniBacib
paciid A. thaliana na 0,01 MMOnbB/A rigpakcii-reHepaBajbHail CyMeci, yBeA3€Hall y
cepaay BBIPOIIYBAHHSA. 3 BBIKAPBICTAHHEM TACTY 3 3aMEHAN acApoAa3s YCTaHOYJIEHA, IIITO
HakayTaBanHe kaHanay GORK 3Hixkae npeipocT kopaHs 4. thaliana nipsel y3a3esHH1 0,03,
0,1 1 0,3 MMoJIB/J1T TipaKCiI-reHepaBalibHall Cymecl.

Jlang3eHae nacienaBaHHe Mae (YyHAaMEHTAbHYIO 3HaYHACIb. ATPbIMAHBISI BBIHIKI
NamibIparollb Cy4acHbls BeAbl a0 (yHKIbISIHABaHHI 1E€H-TPAHCHAPTHBIX  CICTAM
ria3MaTblYyHall MeMOpaHbl 1 1X PoJil ¥ MEXaHi3Me aJamnTalbli BBIIIDUIIBIX paciiH Aa
CTP3CaBbIX yMOY, KIS CYNpaBaKarollla CTBAPIHHHEM aKTBIYHBIX (opMay Kiciapomy.
[IpaacrayneHsiss 1aa3eHblsl MalOlb HaTIHLbLI JJI1 MPAKThIYHATa BBIKAPBICTAHHS MPbI
CEJICKIbI1 BBIIIDMIIBIX PACIIIH, YKIIOYAa4bl CelibcKaracrnaaapyubisd KyJabTYphl, Ila FeHax
1€HHbIX KaHanay Gork 1 Almtl.
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The aim of the work was to establish the role of the GORK and ALMT1 ion
channels in A. thaliana in growth responses to the presence of a hydroxyl-generating
mixture in the medium.

The roots of A. thaliana seedlings were used as the object of the study. wild-type
(Wassilevskija and Columbia-0 ecotypes), gorkl-1 line, which lacks the outward-
rectifying GORK K'-channel, and almt! line, which lacks the ALMT]1 anion channel.

Modern methods of plant biology were used in the work, in particular, cultivation
of plants under standardized sterile conditions, growth tests for germination and with
medium replacement.

In this work, using a germination test, it was shown that 4. thaliana plants deprived
of the outward-straightening K"-channel GORK are characterized by greater resistance to
the effects of a hydroxyl-generating mixture at a concentration of 0,01 mmol/l. It has been
demonstrated using a germination test that knocking out the ALMT1 anion channel
increases the resistance of 4. thaliana plants to 0,01 mmol/L hydroxyl-generating mixture
introduced into the growing medium. Using a medium replacement test, it was found that
knocking out GORK channels reduces root growth A. thaliana when exposed to 0,03, 0,1
and 0,3 mmol/l hydroxyl-generating mixture.

This research is of fundamental importance. The results obtained expand modern
knowledge about the functioning of ion transport systems of the plasma membrane and
their role in the mechanism of adaptation of higher plants to stressful conditions, which
are accompanied by the formation of reactive oxygen species. The presented data have
the potential for practical use in the higher plant breeding, including agricultural crops,
using the genes of the Gork and Almtl ion channels.




