OT3bIB opuunansHore onnoxnenTa
HA JUCCEPTALHIO HA COHCKAHME VYeHOH cTeneHn
KaHauaaTa OHoIorHyecKux Hayk Yeprunuera dennca Allekcanipopnya
Ha Temy: «/lonoanuTenbHbIe GeKH, KOAHPYeMble FeHHbIMH MOZY/ISIMH,
POACTBEHHBLIMH TPOHHOMY 0J10KY TPAHCTIOPTHBIX I'eHOB BHPYCOB pacTeHHiD»
o cneuHa bHocTH 1.5.3 — MoaekyasipHas 6uonorus

Hunccepraunontas pabotra Yeprunuesa JI.A. «JlononHHTeNbHBIE OGElIKH.
KOAHpYEMbBIC  TFEHHBIMH  MOIY/AMH,  pPOACTBEHHBIMH  TpoliHomy  GI0KY
TPAHCTIOPTHBIX TCHOB BHPYCOB PAacTeHHiD» MOCBALIEHA MCCIENOBAHHIO (GYHKLIHI
aByx Oenkos, p42 X-gupyca nyka-wanora v VDRB npeanonaraemoro BHpYCa Mxa
Dicranum  scoparium. WIeHTHOUIMPOBAHHOTO MPH  AHATH3E  HAHHBIX
TPaHCKPHATOMA, BXOAALIMX B COCTAB FeHOMHBIX MOAY.ell, POJACTBEHHBIX TPOTHOMY
Onoky reuwos (TGB), — wmoaynas TGB/p42 supycoB poma Allexivirus n

TETPALHCTPOHHOrO TpaHcnopTHoro 0aoka (TCMB), cooteeTcTBeHHO.

T'GB sBasercs 10BONLHO pacnpocTpaHeHHBIM Cpeau (+)PHK-Bupycor
pacTeHHii OJJOKOM U3 Tpex reHOB, KOTOPBI Takke mpeacTasieH Y psiia BHPYCOB,
MOPAKAKLINX  JIKOHOMHYECKH  BaKHBIE CENbCKOXO3AHCTBEHHbIE  KyJbTYpSI.
OTKpeiThiE  pamku  TpaHcasuud (OPT) renos TGB NepeKpeIBalOTCs M
TPaHCIMPYIOTCA HA OIHOH MaTpHile, Oiarogaps yeMy JOCTHIAETCA ONpe e/ eHHOe
COOTHOLIEHNE OEIKOBBIX MPOAYKTOB, BAKHOE 118 HHOUIMPOBAHHS pacTeHHs.
OcHosHo#l pyHkumeii Genkor TGB sensetcs OCYNICCTBIICHHE TPAHCIOPTA BUPYCOB
Mo pacTeHnro. [[na BeINoHEeHUsS 31Ol bvHKUHKH Oenkn TGB crocoOHBl CBY3LIBATE
PHK, o00pa3oBbiBaTh peryiMKaTHBHEIE KOMTIJIEKCHI BHpYCa, MOAU(PHUHPOBATE
MeMOpaHB! KIETOK, H3MEHATh MPONYCKHYIO CNocoOHOCTh KAHAJIOB MJ1a3MoaecM,
HArpaBiATe BHPYC B COCCAHHE KACTKH M OCYLIECTBIATh CHCTEMHBII TpaHCHoOpT
BHpyCa N0 NpoBoAsllMM TKaHsM. Takke nna TGBI1 HekoTopeIX BHUpPYCOB Gbina

nokazaHa QyHKuMs cynpeccopos caiinencuura PHEK. DBOMOUHS T'eHOMHOIO



vonyns TGB morna MATH HeCKONBKHMH MYTAMH, BO BpeMs KOTOPBIX MOI/IH
NpHOOPETATLCA AOMOJIHUTENBHBIE [eHBI, (YHKUHAMH KOTOPBIX MOMET ObITh
ontuMmusalus padorel Oenkos TGB mpu agantaumm BHpyca K KOHKPETHOMY
pactennio-xo3duHy. OPT vDRB B TCMB pacnonaraercs nepen OPT d6enkos TGB,
4acTH4HO nepexpeiBaich ¢ TGBI. B8 10 Bpema wak OPT p42 — nocne TGB,
[lepeKprIBadCh ¢ 3'-KoHUeBoi yacTeio TGB3, benku, kogupyemsie reHamu vDRB u
p42, paHee He OBUTH M3YYEHBI IKCTIEPHMEHTANILHO, npu 3ToM 114 VDRB Ha ocHose
aHalln3a MNocnen10BaTe/IbHOCTH npeanonaraii cnocodHocth ceasbiBath AUPHK, a
1A p42, HEe HMEKIIEro CXOMKHX M0 [MOCEI0BATENBHOCTH KIETOYHBIX DeNKoB,
(byHKUMH He MoraM GwITh  npeacKazamml. AKTYallbHOCTE  [POBEIEHHOIO
UCC/ICIOBAHNS 3aK/IIOUAETCd B OOHApYKEHHH AaKTUBHOCTH cynpeccopos PHK-

caiifieHcHHTa Y OesIKOB, U1 KOTOPBIX paHee TakHe CBOHCTBA He ObLTH H3BECTHEL.

Jncceprauponnas padota HMeeT CTaHIAPTHYIO CTPYKTYPY H COCTOMT H3
pasnenos «Bsenenue», «OG30p nuteparype», «Matepuansl W MeTObI.
«Pesynbtateiy, «Obcymaenunen, «3akmouenne»y U «CnHCOK JHTEpaTypel». Tekct
paboThl u310MkeH Ha 150 meyatHBIX CTpaHHUEX U BKTOYaeT 16 PHCYHKOB, OJHY
TabnMIy M CMHCOK M3 369 HCTOYHHKOB auMTepatypel. Bo BBeneHunm astop
(OpMYJIHPYET LedH M 3ana4yd, ONpejenserT aKTYATbHOCTH pabOThl, OMHCHIBACT
METOLONIONHIO, OOBEKTBI HCCIENOBAHIA, TEOPETHUYECKYIO M MPaKTHYeCKYIO
3HAYHMOCTh, JIHYHBIA BKIajd, GDOPMHPYET CHHCOK BHIHOCHMBIX Ha 3ALIHTY
nonoxkeHHH. Matepranel, npeacTaeneHHbie B AMCCEPTALMOHHON paboTe. OBLIH
OMyONHKOBAHBL B TPEX CTAaThAX B BBICOKOPEHTHHIOBBIX  MeAYHAPOIHBIX
KypHAlax, peKOMEH/10BAHHbIX /U1A 3alIHTHI B THCCEPTALIHOHHOM coBete MV, uto
IOATBEPAKIACT  BBICOKHH  ypoBeHb pabOThl, [OCTOBEPHOCTH  MOMYYEHHBIX

PE3YILTATOB M KBATH(UKALUIO ABTOPA.



Xorenock Obl OTMETHTH OCOOYHO LIHMPOTY H JNeTann3upoBaHHOCTL 0030pa
JIMTEPATYPBI, YTO [OKA3BIBAET NPOPAdOTAHHOCTDL TEMbI aBTOPOM. B naHHoM pazzene
peAcTaB/ieHa MH(OPMAIMA TIPO TPaHCNOPTHLIE OENKH BUPYCOB pacteiuii W
NOJPOOHO OCBEWAKOTCS H3BeCTHBIE PaKThl 0 BYHKUMOHHpOBaHHH Genkos TGB
[IpEANoNaracMbiX BaPHAHTAX 3BOJIIOLHOHHOIO MPOMCXOMIEHHA NAHHOIO ONOKA.
ObuwnpHas yacte o630pa AWTepaTyphl MOCBALIEHA OMHCAHHIO npouecca PHK-
CAHJIEHCHHIAa B pAacTeHHAX, @ TaKkKe TAKWX ero acneKkTOB. Kak ero peryusuus,
aMITH(UKALMA 1 TPAHCTIOPT CHIHANa caiineHcnHra. OTaeabHOe BHUMAHHE YAeNeHo
MPOTHBOBHPYCHOMY  OTBeTY pacTteHHWili Ha ocHoBe PHK-caiinencurra n
pasHOOOpA3HI0  BHPVCHBIX cynpeccopoe PHK-caiinencunra. [Ipusendnusie
MPUMEPLI BHPYCHBIX CYNPECCOPOB CAal/IGHCHHra ¢ JeTanM3almeil M3BecTHBIX
MEXaHH3IMOB MX pabOoThI MOKa3bIRAIOT CTEMEHb H3YYEHHOCTH HAay4yHOIT 0BJacTH B
HACTOALIHH MOMEHT M MOMOTAlOT YUHTATENI0 OTPe/IeUTh 3HAUMMOCTE MOTYYEHHBIX

B MCCIIEIOBAHHH Pe3VIIBTATOB.

Mcnonbsyemble  Matepualisl M METOABI  OMMCAHBI noapo0He |
HedepnbiBarolie. PadoTa BbIMOJHEHA Ha BHICOKOM YPOBHE C TMpPHMEHEHHeM
COBPEMEHHOr0 00OpyA0BaHHA U GOMBLIOT0 KOMHYECTBA PasHOOOPa3HBIX METOIOB
FEHHOH HHKCHEPMH, BHPYCOJOTHH M MONEKYIApHOH Guonorun. Menonbiopatie
METONIOB ABIACTCA KOPPEKTHBIM JU/IA PELUICHHS NMOCTABEHHBIX 3a1au, MoJydeHHble

PE3YIILTAaTHI OTBEYAKOT KPHTEPHAM JTOCTOBEPHOCTH.

B pasgene «Pesynbratei» auccepraumonHoil paGoThi Heprunueeeim A,
H3JaratoTes 1aHHbIe, NMOJYYCHHBIE B KOMIUIeKce HecienoBauuil gyuxumii Genkos
p42 X-eHupyca ayka-wanora 1 vDRB, IKCMEPUMEHTBI M0 BPEMEHHOI] IKCIIPECCHH
'EHOB ObIIH MPOBEACHBI € HCMOJL30BAHHEM METONHKH arpodakTepuanbHoii
HHQWIETPALMHE B KNACCHYECKHX 115 (PUTOBMPYCONOrHH MOJENBHBIX PaCTeHHAX

Nicotiana benthamiana. Jlns p42 BBINI0 MOKa3aHo, YTO AaHHEI Belnok crocobeH
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TPaHCIUpOBATECS ¢ (PYHKUHOHANBHO TeTpauucTponHoil PHK, cootserctByiomIEit
HaTHBHOH cyOrenomnoii PHK Bupyca, ucnonesys npu stom mexanmsm «leaky
SCanningy, 4T0 YKa3blBaeT Ha TO, 4TO P42 ABAACTCH YACTHEO EIHHOrO FeHOMHOIO
Onoka, conepxkaiero detsipe OPT. Jlanee ans p42 Gbina nokasaHa crnocoBHOCTS
HECNEUM(pUIECKH CBA3BIBATL oaHOLenoyeunsle PHK (ouPHK). CYIpEeccHpPOBaTh
caineHcHHr, BwisBaHHbiii  oUPHK, W wuuruGupoBaTe npolecc HOHCEeHe-
onocpetosadHoro pacnaga PHK (NMD), uto 610 noareepikiaeHo ¢ noMolibio
OT-xIMIP u Becrepu-OnorTHHra. CnocobHocts pd2 cynpeccupoBate NMD
AB/IACTCA OCOOCHHO HHTEPECHOIT B CHITY TOTO, YTO CYMIECTBYIOT JHIL CUMTAHHbIE
MPHMEPBI MOJ00HOH aKTHBHOCTH Y W3BECTHBIX GENKOB BUpycoB. I1pH 3ToM p42 B
MPOBEACHHBIX  3KCMCPHMEHTAaX  OKA3aics  HECTOCOOHBIM  CYNpPECCHPOBATh
CaHNEHCHHT, BbI3bIBacMBIil aByxuenoveunbivi PHK (auPHK)., Ho nposasn
dKTHBHOCTL CyMpeccopa B NPHCYTCTBHH penopTepHoil cHeTeMbl, OCHOBaHHOH Ha
MOAH(HLUHPOBAHHOM FEHOME BHPYCa MOPUIMHHCTOCTH TypHenca (TCV). Takke
ObLIO MOKA3aHO, YTO JoKanM3auus pd2 B KieTKe JAMHAMHYHASL p42 mower
HAXOAHTECA B ULMTONIasMe B (IOPME HHTell M MeNKHX Tejlell, KOTOphIe

ACCOUMHMPOBAHKL ¢ MUKPOTPYOOUKaMK, a TakKe pacrionaratsea 1udypy3Ho 1 B BHIe

Donee KpynHeIX arperaros.

[lns vDRB B paGote Gblia ycraHosnena cnocobHoCTs caasbiath onPHK
nuPHK. Kak nokasan aHanus myranthoro Genka, 3a cesssipanme nuPHK oTseuaert
auPHK-ceaseiBatoweii nomen vDRB, a csizsisanne ¢ ouPHK. kak YTBEpKIaeTCS,
ABJIACTCA  HECTIeLMPUYECKHM M OOYCJOBIEHO  3MEKTPOCTATHYECKHMH
B3aUMOACHCTBHAMH. bbino obHapyxkeHo, yto VDRB B kinerkax JOKaTH3yeTcs B
hopme unTONNAIMATHYECKUX TeNell, HO IIPHPOIA AAHHBIX TeNel He Gbiia H3YYeHa.
[lokaszaHo, 4TO JaHHBIE TeNbLA PACTIONOKEHBI OKOJO MmemOpan 3I1P, BeposTHO ¢

HHM B3aHMOJCHCTBYsI. HO HE COJIepIKAT MeMOpaH, He CBA3aHBI ¢ MPpOLECCHPYIOUIHMH



MPHK P-tensuamu u ve caasaubl ¢ MemOpanamu anmapara [omsmin. Kak u s
p42, nis vVDRB He yranock o0HapyKuTe aKTHBHOCTH CyNpeccopa cailleHcuHra,
Bei3paHHoro auPHK, oanako vDRB mpossisn Takyio akTHBHOCTE B KOHTEKCTE
BUpycHOH HHbexunii TCV u X-upyca kaprodens (PVX). 3apaxkenue pactennii N,
benthamiana xoncrtpykumneii PVX-vDRB, KOTOpas [peacTaBnger coboi
NOnMHOreHOMHYIO Konuw PVX co Berakoit rema vDRB, npuBoguno k
SHAYHTEIBHOMY MOBBILIEHHIO YPOBHS HakomleHnus BupycHoil PHK no cpasuenuio
C KOHTpoJeM. Takie Ha pacTeHUAX, 3apameHHBIX PVX-vDRB, 6si11 Goslee Markiue
CHMIITOMBI, HYeM Ha pacTeHHAX, 3apameHHuIx PVX nukoro tina. urto asiasercs
HEXApaKTePHBIM /U171 O€NKOB C aKTMBHOCTAMH BHPYCHBIX cynpeccopos PHK-
CafileHCHHTa, BBICTYIIAIOLINX, KaK MMPABIIIO, B KauyecTBe (aKTopos ABHPYJIEHTHOCTH

H MPHBOAALIHX K MHIIEPYYBCTBUTEIEHOMY OTBETY PACTEHHS.

Takum obpaszom, B ceoem uccnenosanun Yeprunues [ILA. cmor YCTAHOBHTH
QYHKUMH J0NMONHHTENbHBIX Gekos momyneii TCMB u p42/TGB B cynpeccun
CalljleHCHHIa B pAAE OKCIEPUMEHTANBHBIX CHCTEM, TaKKe OblIa [10Ka3aHa
BHYTPHKIIETOUHAA JIOKan3alkA OenkoB M i p42 ObL1 NpewiokeH BepOATHEHI
MEXaHH3M  TpaHcHsauu. [lonyyeHHmle aBTOpOM  pesynsTarsl  OMpeleseHHO
MPEACTABIIAIOT HHTEPEC C TOYKH 3peHHA (YHIAMEHTATBHON (HTOBHPYCONOrHH W
MPHUBHOCAT HOBLIE [laHHBIE B MNOHUMaHHe (PVHKUMOHATBHBIX 0COOEHHOCTEN GellkoR
BHPYCOB pacTeHuii. BMecte ¢ Tem, npu o3HakomiieHun ¢ paboToil coumcKaTens

BO3HHK pill BOMPOCOB H KOMMEHTApHEB:

. B pabore He nokasaHo, Kak BBIMSAMT CTPYKTYpa Oelika pd42, u
ABJIACTCA TH OHA KOHCEPBATHBHOH ¥ Pa3sHBIX alleKCHBHPYCOB?

2. llpumeuarenen dakr Toro, uto HlyuaeMbie B pabore Oenku OnUIH
OLUEHEHLI TOJBKO C TOYKM 3pEHHS HMX CcnocoOHOCTH BHICTYMATh B KadecThe

CYIPECCOPOB CaHNEHCHHTa, JOTIOJHHTENEHO K (DYHKIUHAM TPAHCTIOPTHBIX GENKOB
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TGB, oxnako He mnpejacraBneHsl aaHHble, ObUIH /M MPOaHATHIHPOBAHKI
cnocodbHocTH p42 u vDRB Beinonuate Gyuxunn Th camoctostensHo. He Gbuio
MCCNICA0BAHO H BJHAHHE H3Y4aeMBIX O€JIKOB JIBYX BHPYCOR Ha ODYHKUHOHHpPOBaHHE
«codcTBeHHbIXy Genkor TGB ¢ nenonb30BaHHeM KOHCTPYKLIHIA, HMHTHPYIOIIHX
HATHBHBIC reHoMHbIE moayan TCMB u pd2/TGB. Beino Obl HHTEpecHO y3HATB,
[POBOIHIHCE JTH MOJ00HBIE IKCIEPHMEHTHI.

3. Takike HMHTEpPecHO. YTO, HECMOTpS Ha OOLIYIO eIUHYH) KAHBY
vcciie10BaHui 1BYX Oe/IKOB, He [1peICTaBlieHbl pe3yabTaThl HCC/IEA0BAHHS BIHAHHA
p42 Ha uHpexkunIo B koHTekeTe PVX, ¢TpaHHoO, 4TO faHHbIi IKCMIEPHMEHT He Obla
npoaenad ¢ p4l no avanornn ¢ vDRB. BepostHo, nomoGHsIi KiaccHuyeckmii
IKCTIEPHMEHT ObLI OBl YMECTHBIM IS MONHOLEHHOTO BHIABIEHNS QYHKLUI p42

npuaaBa Obl 0OABLIYIO 3aKOHYEHHOCTE HCCIIeI0BaHHIO.

BMecTe ¢ Tem, ykasaHHbiE 3aMeuaHHs He YMAIAIOT 3HAYHMOCTH
ANCCEPTALMOHHOIO  McciaeaoBanns. Jluccepraums oTBedaeT TpeGOBAHMAM,
YCTAHOBJICHHBIM ~ MOCKOBCKHM  IOCYJApPCTBEHHBIM — YHHBEPCHTETOM  HMEHH
M.B.Jlomonocosa k paboram nomofuoro poja. Conepanne aucceprauuu
COOTBETCTBYET  cneuuaneHocTH  1.5.3 — Monexkynspuas Ouonorus  (no
OMONOTHYECKUM HayKaM), a TaKKE KPUTEPHSAM, onpeaeneHHeIM nn. 2.1-2.5
[onokenus o npHCyYKAEHUH yueHBIX cTerneHell B MOCKOBCKOM rocyaapcTBEHHOM
yHuepepcutere  uMenn  M.B.JlomonocoBa. [luccepraumoHHoe WecieqoBaHHe
o(hopMIIEHO coracHo TpedoBaHuAM [TonoskeHHs O COBETE 10 3AIUTE AuccepTauMii
Ha COMCKaHHE YUEHOH CTeleHH KaHIWIaTa HAYK, HA COMCKAHME YHeHOH cTemeHu

A0KTOpa  Hayk MOCKOBCKOrO  rocyaapcTBEHHOro YHHBEPCHTETA  HMEHH

M.B.JlomoHocoBa.



Takum  oGpasom, couckatens UYeprunues Jlenuc AleKcas1poBuy
3ACTYKHBACT MPUCYIKACHNA YYCHOMH CTeNeHH KaHauaara GHOMOrHUYECKHX HAayK No

crieunansHocT 1.5.3 — Monekyaspras Suonorus (6Honornyeckue Haykm).

Oduumansheiii onnoxenT:

Kanauaat xHMHUECKHX HaVK,

HaYUHBIH COTPYAHUK 1a00paTopun PYHKUHOHANBHONH reHOMHUKH 1 [POTEOMMKH
pacTenui 0TAeNna MOJIEKYIAPHOIT GHONOTHH M GHOTEXHOIOTHH pacTeHHil
DenepanbHOro rocy1apcTBeHHOr0 GIO/KETHOTO YUpPesK IeHHS HayYKH

«l ocynapeTrenHeiii HayuHsli uentp Poccuiickoii ®enepaunn HuacturyT
OHOOpraHnveckoii XHMIK M., akazeMukoB M.M. Illemsxuna u HO.A.
OsunnnuKoBa Poccuiickoii akaneMun HayKy»

Cneuenkosa Hanexna Auapeesna HOONUCE

2% 2 2024 Nara noanucanus

KOHTAKTHRIE TaHHBIE:

Te1.: +7 (495) 335-01-00, e-mail: solanum@ibch.ru
CnennansHoCTs, Mo KOTOpoil opHIHATEHEIM OMMOHEHTOM
JalIMIIEHA JHCCepTalug:

1.5.6 - buotexnonorus (XuMuueckue Haykn)

Anpec mecta paboThl;

117997, Mockga, I'CI1-7, ynuua Mugknyxo-Maxknas, oM 16/10
®enepanbHOE rocyaapeTBeHHOE GIOIKeTHOE yupexieHHe HayKH
«l'ocynapcreennsiii Hayunslil uentp Poccuiickoit Deneparnu Uuetutyr
Onoopranuyeckoii Xumun um. akanemukos M.M. lllemakuna n 10.A.
OsunnHiKoBa Poccniickoii akanemun Hayi»

Ten.: +7 (495) 335-01-00; e-mail: office@ibch.ru
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