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daKTOPOB TPAHCIIOPTHON CHCTEMbI PACTHTENBHBIX MHTOXOH-
apuii, ydactByrouux B ummnopre JIHK» mo cmenmanbnocTn
03.01.05 - «dusmosorust nu GHOXUMHUST PACTEHUH», PEICTAB-
JICHHYIO Ha COHUCKaHWEe YYEHOW CTeleHM KaHJIM1aTa OGHOJIoru-
YeCKUX HaykK

5 nexabpst 2019 r.

AxtyanbHocTs Vmmopr JTHK B MuroxoHpun Brepsbie 66110 06HApy»KeHO Gosee 20
JIET Ha3aJ, MO-IPEeXKHEMY OCTaeTCs HEeJIOCTATOYHO M3YUEHHBIM IIPOLECCOM, MPOUCXO/Is-
IIMM B KJIeTKaX 9yKapuoT. B HacTosIee BpeMst 1J1si METOXOHAPUIi pacTeHuil ycTaHOB/IeH
JIMIIb OJIMH IyTh, 10 KoTopoMmy JIHK nponnkaer B MHTOXOHApPUHMAJIbHBIH MATPHUKC: IIPH
ydactuu Muroxonapuasnbroro nopuna VDAC ((Voltage Dependent Anionic Channel) Bo
BHEILIHE! MUTOXOHJAPUaJIbHOI MeMOpaHe U aJleHnHyKiIeoruaTpanciokadsl ANT Bo BHyT-
peHHell MUTOXOHIpHaIbHOI MeMOpane. O IHAKO, COIVIACHO MOCJIEIHUM JAHHBIM, IPOLECC
nvnopta JJTHK MoxkeT He orpaHNYnBATbLCH MyXaHU3MOM, B KOTOPOM YYaCTBYIOT 9TH JBa
GeslKa, HO MOYKET IPOUCXOAUTH IPU YYACTHH HECKOJILKHX, ITOKA He BBISCHEHHBIX AJlb-
TE€PHATUBHBIX MexaHu3MoB. OcCTaeTcss HEM3BECTHBIM, Kakue Jpyrue (paKTopbl, TOMUMO
MeMOpaHHBIX TPAHCIIOPTHBIX GEJIKOB, CHOCOOCTBYIOT (hOPMHUPOBAHUIO TPAHCIOPTHOI CH-
CTeMbl MUTOXOHJIpUH 1 TeM caMbIM obecniednBaioT umnopt JJHK B MuToxonapuaibHbIii
maTpukc. IlosTomy mccrenoBanne, MOCBAIMEHHOE BBIICHEHUIO MOAPOOHOCTEl MeXaHH3-
moB nponukHoBeHusi JJHK B kilerky, 6e3yc/ioBHO akTyasbHO, KAK MHHUMYM IOCKOJIb-
Ky HallpaBJIeHO Ha MeXaHu3Mbl (opmupoBanus Toro, I1. [Tonraporrn obpaszno HaszpaJ
«PU30MOM XKU3HHM» - B HEKOTOPOM CMBIC/IE — QJIbTEPHATUBLI JIPEBY YKU3HHU — M3-3a IO-
PU30HTAJIBHOT'O IIEPEHO0CA TeHETUYECKO MHMOpMAaIHH.

HelicTBUTeIbHO, HECMOTPS Ha OYeBHJIHYIO (DYyHIAMEHTATbHYIO U TPUKJIAJIHYIO 3Ha-
YUMOCTb MCC/I€OBaHNil (peHOMeHa NPHPOJHON KOMIIETEHTHOCTH MHUTOXOHJIPHH K MM-
nopry JHK, Gnosoruyeckuit CMbICT 9TOro sIBJIEHHsI 1TOKA BO MHOIOM OCTaeTCsl HesiC-
HbIM. OCOGEHHO MHTPUIYIOIUM SIBJISIETCS TIPETIONOXKEHHE O TOM, 4TO OOHADYYKEeHHAs
paHee cllocOOHOCTb M30JMPOBAHHBIX MHTOXOHApHii noriomars JJHK moxker B npupos-
HBIX YCJIOBUSAX OObSCHSATH ONMCAHHBIN BO MHOIHX paborax (heHOMEH rOpH30HTaJILHOIO
IIepeHOCa FeHeTUYECKOro MaTepHaJla B PACTUTEIbHbIE MUTOXOHIPHUHU . DKCIIEPIMEHTA b~
HO JIOKa3aHHas CBsi3b Mexk 1y TpancrnopToMm /JIHK B Muroxonapun u nporneccamu BHy Tpu-
KJIETOYHOr0 ¥ ropusoHTasbHoro nepenoca JJHK y pacrenuit rpebyer monosHuTe/IbHBIX
JleTaJIbHBIX HCC/IeIOBAHNI MeMOPaHHBIX MEXaHU3MOB MMIIOPTA HYKJIEMHOBBIX KHUCJIOT B
9TU OpraHeJlIb.

Hayunas HoBusHa mucceprannonuoii paborsl T.A. TapaceHKo ompejensiercs Tem,
9TO B Hel IOJIyveH psiJi IOJIy9eHHBIX aBTOPOM De3yJIbTATOB, KOTOPbIE MO3BOJIAIOT Pac-
LIIMPDUTh U YTOYHUTH COBPEMEHHble IpeJCTaBJIeHus 0 MexaHu3Max Tpancrnopra JIHK
B pacTuUTebHble MUTOXOHApHUU. B YacTHOCTH, aBTOPOM YCTAHOBJIEHO, YTO Je3aKTUBA-
uusi OJHOH u3 JeTbIpex um3odopM MuTOXOHApUadbHOro nopuna VDAC apabumoncuca
Arabidopsis thaliana npusozut K crumyisuuu ummnopra JHK B pacTuresnbHble MUTO-
xoHapuu, a kuneruka umnopta JJHK B muroxonapun Solanum tuberosum (xaprodesst)
MMEET Pa3/IMYHbI XapaKTep B 3aBUCHMOCTH OT JJIMHBbI UMIIOPTHPYEMOTO (bparmeHTa.
Kpome Toro, aBTopom GbIJIO BBISIBJIEHO, UTO TIOIYJ/IAIMS MUTOXOHApHUil apabuiorncuca,
Brassica rapa (penst) u Zea mays (KyKypy3bl) IpeJICTaBJIsSeT cOOOH CMeCh Pas3/Imdaio-
IIMUXCSA 110 CTPYKTYPHO-(PYHKINOHAJILHBIM XapaKTEPUCTUKAM OPraHe/JI U COCTOUT KaK
MHHUMYM U3 JBYX THNOB. Pazimyus cocTosaT B pa3HON CHOCOGHOCTH MMIOPTHPOBATD



JHK. Cnenyer Tak»ke OTMETHTb, YTO B paMKaxX HpPEICTABJIEHHONW paboTbl GbLI mpe-
OJIOJIEH METOAMYECKH Oapbep, /10 TOr0 BPEMEHU OrPAHWYMBAIOLIMIT HCC/IEIOBAHUs B
06J1acTH MHTOXOH/JPHAJIBHOTO HMMIIOPTa CHCTEMOIl H30JMPOBAHHBIX MUTOXOHIApHil (in
organello): 6pl1 pa3spaboTaH HOBBIH METOAMYECKUI IMOIXOZ C MCIOJIb30BAHMEM IPOTO-
IIacToB apabuioncuca, mospossionias ucciegopars umnopr JHK B cucreme in vivo.
Hosprlit moixos ¢ uCIob30BaHNeM OJJHOBPEMEHHO ABYX cucTeM — in organello u in vivo —
ABJISI€TCS YHUKAJBHBIM JIJIS IIOJOOHOTO pojia uccienoBanuil Kak B Poccnn, Tak u 3a py-
6exxoM. MarepuaJibl paboThl MOTYT ObITH PEKOMEH/IOBAHbI IPU 00y YeHUH CIIEIHAIUCTOB
BHOJIOTMYECKOT0 U MEAMIIMHCKOrO POMdHIIel B COOTBETCTBYONIMX BBICIIUX YIEOHBIX 3a-
BEJICHUSIX.

Crpykrypa mucceprauuu  Jluccepranmonnas pabora usjoxkeHa Ha 157 cTpaHm-
IaX, COCTOUT U3 TPAJUIUOHHBIX pa3zesoB (BBexenusi, «O630p ymreparypbl», «Mate-
puayibl ¥ MeToipl», «Pe3ynpraThl m 00CYKIEHHSA», 3aKJIOYEHHs, BBIBOJOB U CIIUCKA
smreparypsl). Coucok smrepaTypbl comepKuT 271 ucrounukos, B ToMm unciae 261 Ha
aHIVIMIICKOM si3bIKe. Jluccepranusi comepKut 38 pUCyHKOB u 8 TabJiuil.

BBenenue mnocBsimeHO 000OCHOBAHUIO BbIOOPA TEMbI M AKTYAJIBHOCTH JIUCCEPTAIMOH-
HOIf paboThI, & ONHMCHIBAET TaKXKe HAYYHYIO M IPUKJIAIHYI0 3HAYUMOCTH POBOIMMBIX
uccienoBanuii. llenpio aucceprannoHHON paboThl OBLIO YCTAHOBUTH (DAKTOPbLI TPAHC-
IIOPTHON CHCTEMBI PACTUTEIBbHBIX MHTOXOHJIDHUi, obecrneunBaromux umrnopra JHK B
MHTOXOHJPHUHU pacTeHuil. OCHOBHbIE PE3YJIbTATHI IPOIIHN ANPOOALUIO U ObLIN IIPEICTAB-
JIEHbI Ha OT€YeCTBEHHBIX U MEXKyHapOIHBIX KoH(MepeHIusax. Pesynbrarsl auccepranun
U3JI0’KeHbl B 14 Hay9HBIX paboTax, B TOM YHCJIE B 2 CTAThbAX B HAYYHBIX H3JIAHHUSX,
pexomennoBauHbIX BAK (Bxomsmux B 6asy Web of Science).

O630p uTEPaTYpBl IOCBSIIEH AHAJIN3Y JUTEPATYPHBIX JAHHBIX U U3JIOXKEHUIO CO-
BPEMEHHBIX IIPEeCTaBICHIH O CTPYKTYPe MUTOXOH/IPUAJIbLHOrO reHoMa pacTenuit. C pas-
BUTHEM METOJIOB MOJIEKYJISIDHON OHOJIOTHH U ONPEJEJIEHUEM HYKJIEOTHIHBIX MOC/IEI0Ba-
TeJIbHOCTEHl OB cliesiaH 3HAYUTEJNIbHBI MPOPLIB B MCCIIEJOBAHUAX 3aKOHOMEpPHOCTEl
CTPYKTYPHOI opranusanuu, (OYHKIIMOHUPOBAHUSI U 9BOJIOIUHA OPraHu3MOB. B j1aHHOM
pas/iesie aBTOPOM U3JI0YKEHO COBPEMEHHOE COCTOSIHME B JAHHOM 06JIACTH MCCJIeI0BAHUN
U BBISIBJIEHbl HEPEeIIeHHble BOIPOCHI, BCE €ellle CTOSIINE Iepel, HayIHbIM COODIIECTBOM.
K uncny Takux Hanbosiee BayKHBIX BOIPOCOB MOYKHO, BEPOSITHO, OTHECTH, MOUCK CIIOCO-
60B u cTpareruit TpancGOpPMaIi MUTOXOHIPHAILHOIO F€HOMA, BbISICHEHHE BO3MOYKHOTO
6MOJIOrNYEeCKOro 3HAYEHNS] U MeHEeTHYECKUX U HEMeHEeTUYECKUX IOCJIe/ICTBHI TPaHCIIOp-
Ta, HyKJIEMHOBBIX KUCJIOT B MUTOXOHIpun pacrenuii. HecMoTpst Ha dyHIaMeHTAIbHYIO I
NPUKJIAIHYIO 3HAYUMOCTDb U3Y4EeHHs TPAHCIOPTa HYKJIEHHOBBIX KHCJIOT B MUTOXOHIPHUH,
KOJINYECTBO PabOT C HCIOJIb30BAHHEM PACTHTEHHBIX MOJEIbHBIX 00BEKTOB OCTAeTCs
MOKa, HEOOJIbIITNM.

B xomn1e sToro paszesna JuccepTaioHHON paboThl ABTOPOM CZieJIaHbl HEKOTOPDIE 3a-
KJIIoueHus1, 0b6o0Inaronye JuTepaTypHble JaHHbIe, U IPUBOAUTCS KpaTkoe 000CHOBaHUE
aKTYaJIbHOCTHU MCCJIEIOBAHUI 110 9TOi rpobJieme.

Marepuanbl 1 MeToabl . Paszen MOCBSINEH ONUCAHUIO MCIOJIb30BAHHBIX METOJIOB,
HOJIPOGHO OIHCAHBI YCJIOBUSI M JIETAJIM IPOBEJIEHUS] SKCIEPUMEHTOB. JIyist mocTHyKeHus
IIOCTaBJICHHOM IeJIM aBTOPOM OBLIM HCIIOJIH30BAHBI COBPEMEHHBIE METOJbl OMOXUMUN U
MOJIEKYJISIPHO# Omosiorun. BpiGOp HCIIOIB30BAHHBIX METOJIOB M HOIXOJ0B OOOCHOBAH U
COOTBETCTBYET IOCTABJIECHHBIM 3aJa4YaM.



PezynpraTel 1 00Cy>K/I€eHNE IIPE/CTaBJIEHbI B OT/JEIbHOII IviaBe. Best cOBOKyMHOCTD
Pe3yJIbTATOB, IPEJCTABICHHBIX B 9TOI IV1aBe, OblIa IOy YeHa aBTOPOM C HCIIOJIb30BAHU-
€M COBPEMEHHbBIX METOJ[0OB OMOXUMUHU, KJIETOYHOI U MOJIEKYIsipHOI 6uosioruu. B pabore
ObLJI UCIIOJIL30BAH HOBBIN IIOJXOJ, MO3BOJISIIOIIAI MPOBOAUTHL MCCJIEJIOBAHUS MHTOXOH-
JIpHAJIBHOTO MMIIOPTa B CHCcTeMe in vivo. Beuto nokasano, 4ro addekTHBHOCTh UMIIOpTa
JHK in vivo 3HaunTebHO BbIIIe 110 cpaBHeHuio ¢ uMmmnoprom JIHK, mpoBogumbiM B n30-
JINPOBaHHBIE OpraHesIbl. TeM He MeHee, HOBBIH HOIXO, N Viv0 TAPMOHUYIHO JOTIOJTHIII
UCCJIeIOBAHMUSI, IPOBOIUMBIE aBTOPOM in organello. [lomyyvennbie B paboTe JaHHbIE O MO-
nyssiiun porecca umnopra JIHK npu uxnakTusanmm oxHo# u3 n3oopM MHUTOXOHIPH-
aspHOro nopuxa VDAC mo3Bosiniu aBTopy CIeIaTh BbIBOJ O TOM, YTO, BEPOSITHO, B 9TUX
YCJIOBHSX MUTOXOHJPHUH BKJIIOUAIOT KOMIIEHCATOPHbIE MEXAHU3MbI, 3aIlyCKAIOIIIe aKTH-
BAIMIO JPYTUX TPAHCIOPTHBIX KAHAJIOB, B YaCTHOCTH, KAHAJIOB, (DOPMUPYEMBIX JAPYTHMH
n3oopmamu VDAC, Tlokazanuble paznuyus B KuHeruke umnopra JJHK B 3aBucumo-
CTH OT JIMHBI UMIIOPTUPYEMOro dparmMenTa aokasbiBaioT, uro ummopra JIHK cpemmei
JHHBL (2.7 T.ILH.) MOXKET OCYIIECTBJISITHCST HECKOJIbKUMHU TPAHCIOPTHBIMI KaHAJIAMH,
B ommune or umnopra JJHK masoit mmuner (265 m.H.), mpouecc uMIopTa KOTOPOro
He 3aBHCUT OT CHEIM(MHUYHOTO TPAHCIOPTHOIO KaHaJsa. BbISBIEHHAS HEOJIHOPOIHOCTD
MHUTOXOH/IPUAJILHOM IOIMYJISIAA Pa3JInIHbIX BUJOB pacrennit (A. thaliana, B. rapa, Z.
mays) U MPOBEJEHHAs XaPAKTEPUCTUKA JBYX THIIOB MUTOXOHJDHH MO3BOJM/IH ABTOPY
Opearnoyio?2KUThb, YTO MUTOXOHIAPUU HCCJIEJOBAHHBIX BUIOB pa,CTeHI/Iﬁ UMET (byHKI_lI/IO-
HAJIBHYIO CIENUAJIM3AINI0, BEIPAXKAIOIIYIOCS B PA3IMIUSX CTPYKTYPhl KPHUCT, BEIUINHE
JBIXaTeJIbHOrO KOHTPOJIsI U criocobHocTu nmnopruposarsh JJHK.

Marepuanbr aBropedepara n 14 onybJIMKOBAHHBIX HAYYHBIX PabOT COOTBET-
CTBYIOT COZEPXKAHUIO JUCCEPTAIMH U JOCTATOYHO IIOJIHO OTPAYKAIOT HOJIYYEHHbIE aBTO-
poum pesyibrarsl. Pabora T.A. TapaceHKo mpolia yCHemHyo anpobaliio Ha BCEpOC-
CHICKUX U MeXKJIyHApPOJIHbIX KOH(PEPEHIIUIX 1 CHMIIO3UYMAax.

BpIBOABI JIMCCEPTAIMH B IIEJIOM IIOJIHOCTHIO OTPaskatoT ee cojeprkanue. CreneHs 060c-
HOBAHHOCTHU BbIBOJOB M OCHOBHBIX IIOJIOYKEHHI, BBIHOCHUMBIX Ha 3AlIUTY, HE BbI3bIBAET
COMHEHUI.

Bamevyanusi [lpu npourenun muccepraiuu u aBropedepara y MeHsI BO3HUK Psij 3a-
MeYaHMI:

1. @opmyaupoBKa MEPBOrO 3AIIUIIAEMOr0 MOJOXKEHUsT «3aKOHOMEPHOCTH MMIIOpTa
JHK, nmokazaHHble B HCC/IEIOBAHUSX B CHCTEME H3OJIMPOBAHHBIX MHTOXOHJIPHIA,
COXPAHSIIOTCS in Vivo.» MpeicTaBisierTcs HeyJaqHOl: JJorndHee OblIo Obl « 3aKOHO-
MepHoctu umnopra JJHK, nokaszanuble B HCCIEIOBAHUSX I ViVO, COXPAHSIIOTCS B
CHUCTEME H30JIMPOBAHHBIX MUTOXOHJPUIA.», B COOTBETCTBUU CO CTEIEHBIO HKCIIEPH-
MEHTAaJIbHOW MOAUMUKAIUNA TKaHH.

2. Ilomararo, 9TO OJIHOTO JIMIIb MUKPOCKOIIMYECKOTO KOHTPOJIS HHTAKTHOCTH ITPOTO-
IUIACTOB ¥/ MJI MUTOXOHIPUI HEJIOCTATOYHO, IIOCKOJIbKY MCC/IEI0BAHKS TPAHCIIOP-
Ta MOJIEKYJI Uepe3 OJHy WM HECKOJIbKO MeMOpaH KPHTHYECKH 3aBUCAT OT JIOJIA
[IOBPEKIEHHBIX KJIETOK/Opranesul B cpeje. Vcnomnb3oBanne Kakoro-in6o 6uoxu-
MHUYECKOI'O TecTa Ha HAJIMYHE B Cpejie, HAIlPUMED, IUTOXPOMa ¢ MJIH MUTOXOHIpU-
anbHbIXx PHK| moBbiciiio Obl J0Ka3aTeIbHYIO CUIIy 9KCIIEPHMEHTOB;

3. MHe npeacTaB/IsIOTCs, YTO UCIIOJIb30BAHNE HAPUCOBAHHBIX OT pyKu KuHeTuk (Puc.20
u 21 a-B auccepralyu) NpPU HAJIMYUK IPOCTHIX KUHETHYECKUX YDABHEHMUI, pelie-
HUSI KOTOPBIX JIEFKO NPEJICTABUTh rpadUvdecKu, CHUXKAIOT yOeIuTeJbHOCTh COOT-
BETCTBYIOIIUX PACCYKIEHUN B TEKCTEe JUCCEPTalfii. DTH PUCYHKH, B YACTHOCTH,



3aTYILIEBBIBAIOT TO, 4YTO KpHBble 2106 M 21B IPAKTHYECKH HEBEPOSATHO OTJIMYHTD
JApYyT OT JApyTa IpU IMHMPOKOM HabOpe PealuCTUYeCKUX 3HAYEHUH KOHCTAHT U UC-
[I0JIb30BAHUN IKCIIEPUMEHTAJIbHBIX JTaHHbBIX.

Brimenepeunciennple 3aMedaHnsi HOCAT XapaKTep CKopee PeKOMEHIAIMI ISl [allh-
Hefieil paboThl U He NPENsSTCTBYIOT CAENATh CJIeyIoNee 3aK/II0YeHHE:

3akurogyenue. [luccepramus T.A. TapaceHKo, Ipe/ICTaBIEHHAS HA COMCKAHUE YYECHOMH
CTElleH! KaHAuJaTa OMOJIOrHYecKUX HayK, SIBJISIeTCS] 3aKOHYEHHON HayJHO-MCCIIeN0Ba-
TeJIbCKOH paboTolf, B KOTOpO#l aBTOPOM IOJIyHYeH psijli OPUTHHAJIBHBIX (DAKTOB U Bbi-
BoZIoB 110 npobsieme Tpancnopra JJHK B mMuroxonapuu pacrenmit. Ilo akTyaabHOCTH
npobJemMbl, METOJMIECKOMY YPOBHIO, 06beMy NMpOJeNaHHoOl paboThl, TEOPETHIECKON I
NPaKTHYECKOH# 3HAYMMOCTHU IOJIyYeHHBIX Pe3YJIbTATOB JUCCEPTAIlMOHHAs paboTa COOT-
BercTByeT TpebosanuaM 1. 9 «[looxKeHns1 0 HOpsijiKe NPUCY K IEHNUsT YIEHBIX CTeleHeH
BAK P®», npeqbsiBisieMbIM K JMCCEPTAIUAM Ha COMCKAHME yYEHOH CTENEHH KAHIH-
Jara Guosoruueckux Hayk, a ee aBrop TarTbsiHa AHjpeesHa TapaceHKO 3acity’KuBaer
NPUCY?KACHUS eif y4eHO! cTeneHn KaHAuJaTa OHONOTHYECKUX HAYK IO CIeIHaJIbHOCTH
03.01.05 — dusmosorusi u GUOXUMHUS pACTEHUIA.

Odunmanbublii onmoneHT

3aBe/lyIomuil jaboparopueil reHoCHCTeMATHKI

DenepasbHOrO roCyJaPCTBEHHOTO GIOYKETHOTO

y4YpeXXieHust HayKu JIMMHOJIOrHY€eCKOro HHCTUTYTA
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