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B nocnenuue roasl Bupyc ocnbl cinuBsl (PPV), BbI3biBatomuii 001€3Hb MIAPKH CIMBBI CTall
TJIaBHOM YTpo30od Ul BBIpallMBaHMA KOCTOYKOBBIX KYyJBTYp. OTOT BHPYC HaHeC OTPOMHBIN
SKOHOMUYECKUH yIiep0 W BBI3BAN 3HAYUTENBHOE CHIDKEHHE MPOM3BOACTBEHHBIX ILIOMIAACH B
ctpanax Bocrounoit EBponsl u CpenmzemHoMopbs. COBpeMEHHBIE METOJbl T€HHOW HHXCHEPUU
JAI0T BO3MOXXKHOCTb 3HAYUTEIBHO YCKOPUTH INPOLECCHl CO3/IaHUSI BBICOKOIPOAYKTHBHBIX COPTOB
CIIMBBl C TIOBBIIIEHHOM MM MOJHOW YCTOHYMBOCTBIO K BHMpYyCaM, HEAOCTHXKHMBIE METOJaMHU
TPaaUIMOHHON celeknuu. llpuMeHeHHe COBpeMEHHBIX OMOMH)KEHEPHBIX INPHEMOB B CEJIEKIHH
KOCTOYKOBBIX KYJIBTYP TOPMO3HUTCS] OTCYTCTBHEM OTPaOOTaHHBIX METO/NK, CIIOCOOHBIX 00ECTIEYnTh
JIOCTaTOYHO BBICOKYIO YaCTOTY peTeHepanny MoO0eroB U3 COMaTHIECKUX TKaHEH.

B HacTosmeM HccnefoBaHUM OMNMCAHO IOJIydeHue ycTtoiunBod k PPV ciuBbel njomaninent
copta CraproBas (P. domestica L.) Ha ocHoBe PHK nHTepdepeHmu nocpecTBoM onocpeoBaHHON
arpoOaxkTepusMHu TpaHC(POPMALMK JIMCTOBBIX 3KCIUIAHTOB in Vitro. bnaromapst opraHorenesy us3
JIUCTBEB, Pa3pabOTaHHBIA MPOTOKON TO3BOJIAET MPOBOAMTH MOJIU(HKAIMIO TeHOMa CIHBBI 03
norepu PEHOTHITUIECKOTO COOTBETCTBUS HCXOHOMY COPTY. B pe3ynbrare uccinenoBaHui OIy4eHO
CeMb HE3aBUCHUMBIX JIMHAH CIMBBL, COJEpPXKAIIMX CAMOKOMIUIEMEHTApHbIE  (parMeHTHI
nocienaoBarenbHOCTH TeHa PPV-CP, pa3aenennsie natponoMm PDK kaprodensa. CornacHo omeHKe ¢
nomotnsio RT-PCR, DAS-ELISA, BectepH-OnoTTHHTa, Tecta ImmunoStrip a Takke BU3yalbHBIX
Habmronenuit, nepeBbss GM CIHMBBI OCTaBAJIUCh He3apakeHHBIMH B TeueHne 9 ner. CraOmimbHas
JKcrpeccus Npou3BoAHOM oT PPV reHHON KOHCTpPYKLMH, KOJUPYIOIIEH CIUIaliCUpPOBaHHBIE
nHTpoHamu mmmiednsle PHK, obecnieunBana Beicok03(h(heKTUBHYIO 3aIIUTY CIIMBOBBIX JEPEBHEB OT
MepMaHEHTHONW BUPYCHOM mHGeKuHu. B To jxe Bpems 3T0 HabIIOAEHHE YKA3bIBa€T HA OTCYTCTBHE
CHCTEMHOI'0 PacIpOCTpaHEHUs yCTOMUMBOCTH 0T I'M-TkaHeld K WHOHUIMPOBAHHOMY TPaHCIUIAHTY
CIIMBBI 1aXK€ MOCJIe HECKOJIBKHX JIET COBMECTHOT'O POCTA.

s monmydeHusi yCTOMYMBBIX K BUpPYCY mapku ciuBbl (PPV) pacTteHuii KIOHOBOTO MOJBOS
146-2 wucnonw3oBayics meron PHK-unHTEepdepeHIMOHHOrO caiiieHcuHra reHoB elF (iso)4G u
elF(iso)E xomupyronmx (akTopbl WHAIUAIWN TPAHCISAIHMH, YYacTBYIOIIUE B KU3HEHHOM IIUKJIE
BHpYycCa IIapKu cIuBHL. [ yrpaBieHus sKCnpeccHeil MIMIEKNA ObUT BRIOpaH CHIIBHBIA POMOTOP
reHa pu0ymno3o-1,5-6ucdocdarkapdokcunazpr/okcuresassl (RuBisCo) B ykopouenHoM BapuanTte. B
pe3yabpTaTe MPOBEACHHBIX MCCIIEIOBAHUNM MOMYyYeHbl 6 TPAHCTEHHBIX JIMHUM A nmoABos '146-2' ¢
3aMagMBaHNEM 3Kcripeccud reHa elF(iso)4G v 3 nuauM ¢ 3amMamdnBaHueM reHa elF(iso)4E. Bee
pacTeHusl, KCIPECCHPYIONINe MIMIICYHYI0 KOHCTPYKIHIO K TeHy elF(iso)4G, B IepBBIi ToJ] OCie
3apakeHHs IMPOSBISUIN MEHee ciadble CHMIITOMBI, KOTOpble Ha BTOPOIl roJi CTaHOBMIHCH Oojee
SIPKUMH ¥ TUITMYHBIMU. /[BE U3 Tpex JHMHMHN, SKCTIPECCUPYIOIINE IIMUISYHYI0 KOHCTPYKIUIO K TeHY
elF(iso)4E, B IepBBIi TOJ MOCIIE 3apa>KEHUS IPOIEMOHCTPUPOBAIN YCTONYNBOCTS (ITO CPABHEHHUIO C
HETpaHCTeHHBIM KOHTposieM) K PPV, u Obun oToOpaHbI ans yjaalleHus MAPKEPHBIX TEHOB IyTeM
MHIYIHUOCTEHON CalT-CICHH(PUIESCKON PEKOMOMHAIIMK M TadbHEHIIIEH TPOBEPKH UX YCTOWYHUBOCTH
K BUPYCY.

[IpuanMas Bo BHHMaHHE OBICTPOE pa3BUTHE METOJIOB PENAKTUPOBAHWS T'€HOMAa PacTEHHIH,
I[eJIeBasi MyTallusl TeHOB-X035€B, BOBJICUEHHBIX B PEINIMKAIMIO, MOXKET OBITh MHOTOOOEIIAIONTIM
MOAXOJIOM Ul WHXXEHEPUM YCTOMYMBOCTH K BHPYCAaM, HCKIIOYAIOIIMM BBEACHUE 4YY>KEPOJHBIX
MOCJIEA0BATENBHOCTEN B FTEHOM KOCTOUYKOBBIX KYJIBTYP.
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Kniouegvie crosa: xocToukoBbie KynbTyphl, PPV, dakxtopsl nannmanuu tpanciasuuu, PHK-
uHTepdepeHuns, caiJeHCHHT TeHOB
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In recent years, the plumpox virus (PPV) that causes plum shark disease has become a major
threat to stone crop cultivation. This virus has caused enormous economic damage and caused a
significant decrease in production areas in eastern Europe and the Mediterranean. Modern methods of
genetic engineering make it possible to significantly accelerate the processes of creating highly
productive plum varieties with increased or complete resistance to viruses, unattainable by traditional
breeding methods. The use of modern bioengineering techniques in the selection of stone crops is
hampered by the lack of proven techniques that can provide a sufficiently high frequency of
regeneration of shoots from somatic tissues.

The present study describes the production of PPV-resistant plums of the home variety Starter
(P. domestica L.) based on RNA interference through agrobacterium-mediated transformation of leaf
explants in vitro. Thanks to the organogenesis of the leaves, the developed protocol allows the
modification of the plum genome without losing the phenotypic correspondence to the original variety.
The research resulted in seven independent plum lines containing self-complementary fragments of the
PPV-CP gene sequence separated by the potato PDK intron, according to an assessment using RT-PCR,
DAS-ELISA, Western blotting, ImmunoStrip test and visual observations, GM plum trees remained
uninfected for 9 years. The stable expression of the PPV-derived gene construct encoding intron-spliced
hairpin RNAs provided highly effective protection for plum trees against permanent viral infection. At
the same time, this observation indicates that there is no systemic spread of resistance from GM tissues
to an infected plum graft, even after several years of joint growth.

To obtain virus-resistant plum blossom (PPV) plants of clonal rootstock 146-2, the method of
RNA interference silencing of the genes elF (iso)4G and elF (iso)E encoding factors for the initiation
of translation involved in the life cycle of the plum shark virus was used. To control the expression of
the hairpin, a strong promoter of the ribulose-1,5-bisphosphate carboxylase/oxygenase (RuBisCo) gene
in a shortened version was selected. As a result of the studies, 6 transgenic lines were obtained for the
rootstock '146-2' with silencing of elF(is0)4G gene expression and 3 lines with silencing of the
elF(is0)4E gene. All plants expressing the hairpin structure to the elF(is0)4G gene in the first year after
infection showed less mild symptoms, which in the second year became more vivid and typical. Two
of the three lines expressing the hairpin to the elF(iso)4E gene demonstrated resistance (compared to
non-transgenic control) to PPV in the first year after infection, and were selected to remove the marker
genes by inducible site-specific recombination and further test their resistance to the virus.

Given the rapid development of plant genome editing techniques, the targeted mutation of host
genes involved in replication, and the widespread distribution of PPVs in infected tissues may be a
promising approach for engineering resistance to viruses that exclude the introduction of foreign
sequences into genome of stone crops.
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