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PE®EPAT

JuniomHuas pabora: 38 crpanuil, 13 puCyHKOB, 27 HCTOYHUKOB.

Kirouesle crnosa: MOHHBIM KAHAJI, MAJIAT, AHMOHBI, IIDTY-
KIIAMII, SJIEKTPOD®U3NOJIOI' UA.

JummomHass paboTa MOCBALIEHA  AIEKTPO(PU3HOIOTHUECKOMY  aHaIHU3y
BBIXO/SILErO IMOTOKA MajlaTa dYepe3 IUIa3MaTHYecKyl0 MeMOpaHy KIETOK KOpPHS
BBICILIUX PACTCHUM.

Llenpto paboOTHI SBISUIOCH YCTAHOBJIEHHWE 3aKOHOMEPHOCTEW BBIXOJa MalaT-

AHUOHOB M3 KIIETOK KOPHS BBICIIUX PACTEHUH M YCTAaHOBICHHE TEHETHYECKOU
MPUPOBI JAHHOTO SIBJICHUS.
OOBEKTOM HCCIIeIOBAHUS SBISUTUCH pacTeHus 1riticum aestivum L. (mimeHuna),

Arabidopsis thaliana L. Heynh (apabunonicuc) aukoro tuna (Col-0) u TpancrenHoun
auHUKA Atalmtl, TUIIEHHOW MalaT-MPOHMUIIAEMOTO aHHMOHHOTO KaHana «Aluminum-
Activated Malate Transporter 1.

B paGore Obuia HCIONB30BaHA TEXHUKA JIOKAIBHOW (DUKCAIIUHM IMOTEHIHAIIA
(MATY-KIaMIT), a TakKKe METOJbl BBIPAINIMBAHUS PACTCHHH B CTEPUIIBHBIX
CTaHJAPTU3UPOBAHHBIX YCIOBHSIX M (PEPMEHTATHBHOTO BBIJICJIICHUS MPOTOTLIACTOB.

[TonyyeHHbIE Pe3yAbTAThl MO3BOJMIN YCTAHOBUTH 3aKOHOMEPHOCTH BBIXOJA

MaJaT-aHUOHOB Yepe3 MIIa3MaTUYECKyI0 MEMOpaHy KIETOK KOPHS BBICHINX PACTCHHI
Y [I0KA3aTh UX FEHETUYECKYIO IPUPOTY, @ UMEHHO IpsiMoe BopieueHne ALMT 1. bpuin
3apErUCTPUPOBAaHbl M MPOAHAJIU3UPOBAHBl  BOJBT-AMIIEPHBIE  XapaKTEPUCTUKH
AHMOHHOM MPOBOJUMOCTH IJIA3MAaTHYECKOH MEMOpaHbl KJIETOK KOPHS MIIEHUIBI U
apabujorncuca B YCIOBUSX JIOMUHHUPOBAHUS HapyKy-HANpPABJICHHON aHUOHHOU
OPOBOAMMOCTH.  DIIEKTPOPHU3UOIOTUYECKUN  aHANU3  BBIIBMJI  CTATUCTHUYECKU
JIOCTOBEPHBIE M3MEHEHHUS B BBIXOSIIMX TOKAX Majara y pacTeHuil apabumomncuca
Col-0 u Atalmtl, aro yka3piBaeT Ha HEOOXOJUMOCTU MpOAyKTa reHa Atalmtl s
BBIXO/ISILIETO MOTOKA Majara U3 KJIETOK KOpHs. PaboTa BHOCHT BKJIaJ B MOHUMAaHHE
MEXaHU3MOB TPAaHCIIOPTa OPraHUYECKUX AHWOHOB B KOPHE BBICIIMX PACTEHUN M MX
NOTEHUUATBHON PO B (PU3HOJIOTHUECKUX sIBICHUIX. C MPaKTUYECKOM TOUKH 3pEeHUs
pe3ynbTaThl paboThl MOTYT OBITH PEKOMEHJIOBaHBI I JAJIbHEHIINX Pa3pabOTOK B
o0nacTu MeTabOoIMYECKON 1 MIOHHOU peryyisiuun (yHKIUHN Y BBICIIUX PACTCHUI.



POD®EPAT

Jeimmomuas padota: 38 craponak, 13 imrocTpanplif, 27 KpeIHITAY.

Kimouaserst cinossl: IEHHBI KAHAJL, MAJIAT, AHIEHBI, I[19TY-KJIAMII,
SJIEKTPA®IBLSJIOTA.

JlpimuiomMHast paboTa mpbicBeYaHa diekTpadizisuiariyHaMy aHalli3y BbIXoa3s4ara
NaTOKy MaJiaTa Mpa3s IIaM3aTblYHyI0 MEMOpPaHy KJI€TaK KapaHeH BBIIIECHIIBIX PACIIIH.
MboTaif paboThl 3'syisuiacad YcTalsBaHHE 3aKaHAMEpHACISY BBIXaay Majat-

aHi€Hay 3 KJIETaK KOpaHs BBIIMIDHIIBIX PaciiH 1 YcTalasiBaHHE T€HEThIUHAN MPBIPOIbI
Jaa3eHai 3'sBbl.
AO'exTaM nacnenaBaHHs paciiHel 1riticum aestivum L. (nanina), Arabidopsis

thaliana L. Heynh (apa6inomncic) azikara teimy (Col-0) 1 Tpancrennai minii Atalmtl,
nazoayyieHail MayaT-npaHikajbHara aHi€HHara kanaiaa «Aluminum-Activated Malate
Transporter 1».

VY paborie ObITa BRIKaphICTaHA TIXHIKA JTaKadbHaAW (iKcalbll MaTIHIBISLTY (TIITY-
KJIaMIT), a TaKcama METaJIbl BBIPOIIUYBAHHS PACIIH Y CTIPBUILHBIX CTaHIaPThI3aBaHbIX
yMOBax 1 pepMeHTaThIYHATa BBI3JICHHS MIpaTariacTay.

ATpbIMaHbIs BBIHIKI Ja3BOJIUIN YcTalsiBallb 3aKaHAMEpPHACIIl BBIXaJy Mallat-

aHi€Hay IMpa3 IUTa3MaThbluHYyl0O MeMOpaHy KJIE€TaKk KOpaHs BBIIIDHIIBIX paciiH 1
nakasaib 1X T€HETBIUHYIO IpPBIPOAY, a Takcama mpamoe yisreanne ALMTI. beuti
3aparicTpaBaHbl 1 IIpaaHaji3aBaHbl BOJIbT-aMIIEPHBIS XapaKTapbICTHIKI aHIEHHAN
paBOJHACII IJIa3MaThIluHA MeMOpaHbl KJIETaK KOpaHs MIIaHIIbI 1 apabiioncicy Ba
yMoBax JamMiHaBaHHS BOHK-HaKipaBaHaii aH1€HHAN MIPABOIHACIII.
OnexTpadizisiaariayHbl aHaTI3 BBISBIY CTATHICThIYHA JAKJIAJHBIA 3MEHBI BBIXO/35S4ara
ToKa Manarta ¥ paciin apadigorncicy Col-0 1 Atalmtl, mito naka3Bae Ha HeabXO0aHACTII
npaaykra reda Atalmtl gy Beixoazsiyara cTpyMeHs Manara 3 KieTak kopaHs. Pabota
poOilb yHECAK Yy pa3yMeHHE MEXaHi3May TpaHCHapTa apraHiuHbIX aHIEHAY y KOopaHi
BBIIIPUIIBIX PaciiH 1 1X MaTdHUbIAHAN ponl ¥ (i3isariydbix 3'aBax. 3 mpakThlyHAra
NyHKTY TJE/HKaHHS BBIHIKI paOOTHl MOTYIh OBIIb pIKaMEHAABaHBI JJIS1 JAJTCHIIIBIX
pacmpanoBak y rajiHe MetabamiyHail 1 1€HHAW pAryssiibll (GYHKIBIA Y BBIIISHIIBIX
paciiH.



ABSTRACT

Graduate work: 38 pages, 13 drawing, 27 sources.

Key words: ION CHANNEL, MALATE, ANIONS, PATCH CLAMP,
ELECTROPHYSIOLOGY.

The graduate work is devoted to the electrophysiological analysis of the outgoing
flow of malate through the plasma membrane of higher plant cells.

The purpose of the work was to establish the patterns of formation of malate
anions from the cells of higher plants and to establish the genetic nature of these

phenomena.

The objects of the study were plants Triticum aestivum L. (wheat), Arabidopsis
thaliana L. Heynh (arabidopsis) wild type (Col-0) and the transgenic line Atalmtl,
lacking the malate-permeable anion channel «Aluminium-activated malate transporter

I».

The work used the technique of local fixation (patch clamp), as well as methods
of growing plants under sterile standard conditions and enzymatic isolation of
protoplasts.

The results obtained make it possible to establish the patterns of release of malate
anions through the plasma membrane of higher plant cells and show their genetic
nature, namely the direct excitation of ALMT1. The current-voltage characteristics of
the anion conductivity of the plasma membrane of wheat and Arabidopsis cells were
recorded and analyzed under conditions of dominance of medium-directional anion
conductivity. Electrophysiological analysis revealed statistically significant changes in
the initial malate currents in Arabidopsis plants. Col-0 and Atalmtl indicate the
requirement of the Atalmtl gene product for the outflow of malate from the cell. The
work contributes to the understanding of the conditions for the transport of anions into
indigenous higher plants and their guaranteed contribution to the consequences of these
phenomena. From a practical point of view, the results of the work may be preferable
for developments in the field of metabolic and ionic regulation of functions in higher
plants.
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