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duronaTtoreHHble BUPYCHI HaHOCST 3HAYUTENbHBIN Bpen COBPEMEHHOMY
CETbCKOXO3SIMCTBEHHOMY IPOM3BOACTBY, BUPYCHbIE MH(EKINM HE TOJIBKO YXYyIIIAIOT KauecTBO
CEIIbCKOXO03SIMCTBEHHON MPOAYKIMH, HO U IPUBOIAT K 3HAUYUTEIBHOMY CHUXKEHUIO ypOXKailHOCTH
WM JaXKe K ero noyiHoil morepe. HecMoTpsl Ha MOSIBIIEHUE HOBBIX YCTOHYMBBIX COPTOB, a TAKXKE
pa3BUTHE CTpATETHHA IO CAEPKMBAHUIO BHUPYCHBIX OOJe3HEW ToMmara, JaHHBbIE 3a00JieBaHUS
BBI3BIBAIOT CEPLE3HBIE TOTEPHU YPOXKasi B pa3HbIX PETUOHAX MHpA.

Tak Kak BHPYCHI SBISIOTCS OOJNUTAaTHBIMH Iapa3uTaMH, HE HWMEIOIIUMH KJIETOYHON
OpTaHU3aIMH, 1151 COOCTBEHHOW PEMPOAYKIIMH OHU HCIIOIB3YIOT CHHTETHUECKHH 1 SHEPreTHIeCKUI
anmaparsl KIETOK pacTeHUA-X03s1MHA. OZHUM M3 KPUTHYECKUX ITAloOB B IIMKJIE PA3BUTHUSA BHpYcCa B
KJIETKaxX pacTeHuil gBnsercs TpaHcmsnus BupycHbix PHK. Bupycel 00BIYHO HE KOIUpYIOT
KaHOHMYECKHE (aKTOphl TPAHCIALMH, HO pPa3pa0dOoTaad LIMPOKUH CHEKTP CTpaTeruid s
PeKpyTHpOBaHHS (PaKTOPOB TPAHCIILIMK CBOMX X0351€B JUIs TpaHcisiuu cooctBenHsix PHK B ymep6
sunorenHsiM MPHK. Bonee Toro, ¢uToBUpYCHl HCHONB3YIOT UX HE TOJBKO AJISL TPAHCIALUH, HO
TaKXke M U JadbHEHIIEro JIOKAIBHOTO U CUCTEMHOIO PaclpOCTPaHEHHs B OpPraHU3ME PacTEHUS-
xo3siuHa. [IpruMeHeHne METo0B MOJIEKYJISIPHOM CEIeKIMU U MeHETUYECKON MHKEHEpUHU 3a4acTylo
MO3BOJISIET JOCTHYH OTPEIETEHHON YCTOWIMBOCTH PACTEHUH BHPYCHBIM 3a00JIEBAaHHSM.

Cpenu MHOT000pa3ust OENKOBEIX (DaKTOPOB, KOTOPEIE 3a/ICHCTBOBAHBI B TPAHCIIAINN OCIIKa B
KJIETKax »JyKapuoT, YacTb W3 HHUX MOTEHIHAIHHO MOXKET HCIIOIb30BAThCA BHPYCAMH IS
CaMOBOCITPOM3BEICHUS B PACTUTEIHHOMN KIIeTKE. B CBSI3M ¢ 3TMM aKTMBHO BEIYTCSl MOMCKH HOBBIX
XO34HCKHX (PAaKTOPOB, KOTOPBIE MO3BOJIAT JyYIlle OHATh MPUPOAY BUPYCHONM MH(peKIH. MyTaruu
B TakMX TEHaX MOIYT OOECNeYUTh T'eHETHYECKYI0 YCTOMYMBOCTb K BHMPYCHOW HH(DEKIUH,
Ha3bIBAEMYIO ITOTepel BOCIPUUMYHUBOCTH. KpoMe Toro, coxpaHsercs akTyalabHOH 3a/1a4a U3yueHUs
B3aUMOJCHCTBUI MEXIy BUPYCHBIMH OClKaMM M OCJIKaMU PacTEHUS-XO35MHA, PEIICHHEe KOTOPOii
MI03BOJIUT ITOHATH HAIIPABIEHHOCTH [apaJUIeNIbHON YBOJIIOLUH TAKUX B3aUMOACHCTBYIOMINX OCJIKOB U
pa3paboTarh CTpaTEeTHH MO CO3/IaHHIO HOBBIX YCTOWYHMBBIX K BUPYCaM COPTOB PaCTEHHA.

Hacrosimas paboTa mocssimeHa n3y4eHn o B3aUMO/ISHCTBUS BUPYC-pacTeHHE ITPH H3MEHEHHUH
(yHKIMOHAIBHON aKTHBHOCTH PsI/ia TEHOB, 3a/ICICTBOBAHHBIX B TPAHCIIALINH O€JIKa, ITyTeM BHECEHHUS
MHJIENI MyTalui B UX HYKJICOTUHBIE MIOCIEI0BATEIbHOCTH C IPUMEHEHUEM TEXHOJIOTUU T€HOMHOIO
penakTUpoBaHus. B kauecTBe MpUKIIaIHOTO acleKTa, B UTOTe MBI TUITAHHUPYEM HAWTH ITyTH CO3/IaHUS
pacTeHui ToMaTa C OBBIIIEHHOW YCTOWYMBOCTHIO K HH(UIIMPOBAHUIO BUPYCaMH.

Byner paccMOTpeHO co3JaHHE pAcTeHMH TOMAaTOB C OTPEAAKTHPOBAHHBIM T'€HOMOM,
JEMOHCTPHUPYIOIIMX IieJieBble MOAM(UKAIIMM HATHBHBIX TCHOB, YYacTBYIOIIMX B pEIUIMKALUU
BHpYCa.

Knrouesvie cnosa: CRISPR-Cas9, reHoMHOE penakTUpOBaHME, WHJET MyTallus, THUAO0Bas
PHK, Tomar.
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Phytopathogenic viruses cause significant damage to modern agricultural production, viral
infections not only worsen the quality of agricultural products, but also lead to a significant decrease
in yield or even to its complete loss. Despite the emergence of new resistant varieties, as well as the
development of strategies to contain viral diseases of tomato, these diseases cause serious crop losses
in different regions of the world.

Since viruses are obligate parasites that do not have a cellular organization, they use the
synthetic and energetic apparatus of the host plant cells for their own reproduction. One of the critical
stages in the life cycle of a virus in plant cells is the translation of viral RNAs. Viruses do not usually
encode canonical translation factors but have developed a wide range of strategies for recruiting
translation factors from their hosts to translate their own RNA to the detriment of endogenous mRNA.
Moreover, phytoviruses use them not only for translation, but also for further local and systemic
distribution in the host plant organism. The use of molecular breeding and genetic engineering
methods often makes it possible to achieve a certain resistance of plants to viral diseases.

Among the variety of protein factors that are involved in protein translation in eukaryotic cells,
some of them can potentially be used by viruses for self-reproduction in a plant cell. In this regard,
the search for new host factors is being actively carried out, which will make it possible to better
understand the nature of the viral infection. Mutations in these genes can provide genetic resistance
to a viral infection called loss of susceptibility. In addition, the problem of studying the interactions
between viral proteins and proteins of the host plant remains urgent, the solution of which will make
it possible to understand the direction of the parallel evolution of such interacting proteins and to
develop strategies for creating new plant varieties resistant to viruses.

This work is devoted to the study of the virus-plant interaction when changing the functional
activity of a several genes involved in protein translation by introducing indel mutations into their
nucleotide sequences using genomic editing technology. As an applied aspect, ultimately, we plan to
find ways to create tomato plants with increased resistance to infection by viruses.

The generation of genome-edited tomato plants demonstrating the targeted modifications of
native genes involving in virus replication will be discussed.
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