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[lenpro mpencTaBIeHHONW pabOThI OBUT 3IEKTPO(PHU3UOIOTUICCKUN aHaH3
AaHMOHHBIX TOKOB 4Yepe3 IIa3MaTHYeCKYyI0 MeMOpaHy KJIETOK KOpHS BBICIIUX
pactenuii Ha npumepe A. thaliana u T. aestivum.

B kadectBe 00BEKTa HCCIEIOBAaHUS HCIOJIB30BAINCH KOPHHU IPOPOCTKOB
A. thaliana nukoro Tvna u JIMHUH, TUIMIEHHON aHMOHHOro KaHaia ALMTIL, u nuaun
T. aestivum, ¢ MOHMKEHHOM 3KCIPECCHEH JaHHOTO KaHaa.

B pabGorte ObulM NpUMEHEHBI COBPEMEHHBIE METOJIbI OMOJIOTMM PACTEHUH, B
YaCTHOCTH, KYJbTUBUPOBAHME PACTCHHM B CTAHJAPTU3HPOBAHHBIX YCIOBHUSAX Ha
nutatenbHO  cpeae  Mypacure u Ckyra, BbIICIEHHE  MPOTOILIACTOB
(dbepMEHTAaTUBHBIM  CIIOCOOOM,  AJIEKTpO(DU3UOJIOTHYECKas TEXHUKAa JIOKaJIbHOU
¢bukcaru noteHKa a (MITY-KIamm).

B macrosmelr pabore Obuta  TIIPOJIGMOHCTPUPOBAHA  ITPOHHUIIAEMOCTH
IIa3MaTU4eckoil MemOpanbl KiaeTok kopHs A. thaliana k xmopua-anuonam.
XJIOpHBIN TOK XapaKkTepPU30BAJICA HU3KOU MMOTEHLNAJ-3aBUCUMOCTBIO,
JOMUHUPOBAHUEM OBICTPONH KUHETUYECKOW KOMIIOHEHTHI W YYBCTBUTEJIBHOCTHIO K
9-anTpanenkapoonoBoii kucinore. HokaytupoBanue ALMT1 ©He npuBogmino k
CHIDKCHHMIO BEJIMYMHBI TOKA. BeposATHO, XJIOpHBINA TOK B KieTkax kopHs A. thaliana
orocpenyeTcs (PyHKIIMOHUPOBAHMEM aHHOHHBIX KaHalioB CemerictBa SLAC, Taxke
HKCIIPECCUPYIOMUXCA B IJIa3MaTHUYECKOM MeMOpaHe KIETOK KOpPHS BBICIIMX
PaCcTEHUMN.

[TokazaHo, 4YTo MIa3MaTHyYecKas MeMOpaHa KJICTOK KOpHs 1. aestivum y
auHUY, ci1abo skcnpeccupyromiein ALMTL, obnagaet BhICOKON MPOHUIIAEMOCTHIO K
MajaT-aHHOHaM B OTJIWYHMe OT ackopOarta. Tokm mamara u ackopbara MO CBOWM
Ooro(u3nIecKuM CBOMCTBAM OBLITM CXOXKU C paHEe U3MEPEHHBIMUA TOKaMU aHHOHOB Y
A. thaliana, 4ro yka3biBaeT Ha BOBJICUCHHUEC aHHMOHHBIX KaHAIOB cemelictBa ALMT B
WX TPAHCIIOPT.

PaGora wumeer ¢yHaameHnTanpbHOe 3HaueHue. llomydeHHBIE pE3yJIbTATHI
pacupsIIOT TEOPETUYECKHUE 3HAHUS O MPOHUIIAEMOCTH KaHalloB cemeilictBa ALMT y
BBICIINX pacTeHuit s noHos Cl-, manaTa u ackopOara.
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Mbraii mpanctayneHaii paboTbl ObIy 3neKTpadi3isiariyHel aHali3 aHIEHHBIX
TOKay Mpa3 IJIa3MaThlYHYI0 MEMOpaHy KIeTak KOpaHs BBIIPHIIBIX paciiH Ha
npeiktanse A. thaliana i T. aestivum.

VYV sgkacui ab'ekTa JacienaBaHHS BBIKAPBICTOYBANICS KapaHi MpapoCTKay
A. thaliana n3ikara Teimy i JiHii, mas0ayneHai ani¢HHara kanaiga ALMTL, i1 miHii
T. aestivum, 3 mani>kaHai SKCIPICISIH Jaa3eHara KaHaa.

VY pabotiie ObLIl YKBITBISL Cy4acHBIsI METaJbl O1sUIOTIl paciiH, y MpbIBaTHACI,
KyJbThIBABAHHE PACIliH y CTAHAAPTHI3aBaHbIX YMOBaxX Ha MaXKbIYHBIM acspo3i
Mypacire 1 Ckyra, BbUIyYdHHE Mparamjactay (epMEHTaThIyHbIM —crocadam,
aytekTpadizisuiariyHas TOXHiKa JIaKaJlbHaAH (ikcallbli MaTIHIBILTY (MIITY-KIamil).

Y  campayanaii  paboue Obula  TpajdMaHCTpaBaHa  MpaHIKAIbHACIb
TUIa3MaThIyHa MeMOpaHbl kietak kopans A. thaliana na xnmapein-aniénay. XiaopHEI
TOK XapakTapbl3aBaycsl Hi3Kail MaTAHIIBISUI-3a]ICKHACIIO, JaMIHABaHHEM XyTKal
KIHIThIUHAW KaMOaHEHTHl 1 aadyBaibHACIlO aa 9-aHTpalPHKapOaHaBail KiCIaThl.
HakayraBanne ALMT1 He mpeiBoa3ina Ja 3HDKAHHS BeNYbIHI TOKY. Beparojna,
XJIOPKaBbI TOK y KieTok kopans A. thaliana amacpopkyeriia ¢yHKIBISIHABaHHEM
aHi€HHBIX KaHanay csaMeirictBa SLAC, Takcama SKCIpacipyromia y IurasMaThldHan
MeMOpaHe KJeTaK KOpaHs BBIIIBUIIBIX PACIIH.

[Takazana, mTO TUIA3MaTBIYHASS MEeMOpaHa KJIeTak KopaHs . aestivum y miHii,
ciaba skcnpacyrodyait ALMT1, Banonae BrIcOKail nmpaHiKanbHACIIO Ja ManaT-aHiéHay
y aapo3HEeHHe aj ackapOarta. Toki Manara 1 ackapbata ma cBaix Oisi(i314HBIX
yJaciiBacisx ObUTI MaJ00HbBIS 3 paHel BbIMepaHbIMI Tokami aHiéHay y A. thaliana,
HITO MaKa3Bae Ha VIsIrBaHHE aHIEHHBIX KaHanay cameiictBa ALMT y ix Tpancnaprt.

[Ipana Mae ¢dynaameHTanbHae 3HaYdHHE. ATpPbIMaHbIS BbIHIKI HallbIparolb
TIAPITHIYHBIA BeAbl a0 MpaHikajlbHAcll KaHanay csameidictBa ALMT y Bwimmimbix
pacmin s iénay Cl-, manary i ackapOary.
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The aim of the presented work was the electrophysiological analysis of anion
currents through the plasma membrane of higher plant root cells using A. thaliana
and T. aestivum as examples.

The roots of seedlings of A. thaliana wild-type were used as an object of study.

A. thaliana wild type and line devoid of anion channel ALMTL1, and T.
aestivum line with reduced expression of this channel.

Modern methods of plant biology, in particular, cultivation of plants under
standardized conditions on Murashige and Skoog nutrient medium, isolation of
protoplasts by enzymatic method, and electrophysiological technique of local
potential fixation (patch-clamp) were applied in this work.

In the present work, the permeability of the plasma membrane of A. thaliana
root cells to chloride anions was demonstrated. The chloride current was
characterized by low potential-dependence, dominated by a fast kinetic component,
and sensitive to 9-anthracenecarboxylic acid. Knockout of ALMTL1 did not decrease
the magnitude of the current. It is likely that chlorine current in A. thaliana root cells
is mediated by the functioning of SLAC family anion channels, also expressed in the
plasma membrane of higher plant root cells.

It was shown that the plasma membrane of T. aestivum root cells in a line
weakly expressing ALMTL is highly permeable to malate anions in contrast to
ascorbate. Malate and ascorbate currents were similar in their biophysical properties
to previously measured anion currents in A. thaliana, indicating the involvement of
ALMT family anion channels in their transport.

The work is of fundamental importance. The results obtained expand the
theoretical knowledge on the permeability of ALMT family channels in higher plants
for CI-, malate and ascorbate ions.



