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Xmenb 00bikHOBEeHHBIN (Humulus lupulus L..) — Bbrolieecs MHOTOJIETHEE Y()UPHO-MACITUYHOEC
U JIeKapCTBEHHOE pacTeHHEe — SBISETCS HE3aMEHHMBIM CBhIpbeM Ul THBOBapeHus. Jlnd
xmeneBoacTBa Poccun mocnennue 30 neT XapakTepHO YXYIIIEHHE MaTepUalbHO-TEXHHYECKOTO
o0ecrieyeHns] XMEJIeBOTUECKUX NPEIIPHIATHH, CHI)KEHHE IUIOMAAEH U BaIOBOro cOOpa MINIIKOBOTO
CBIPbS, YTO MPUBEJIO K MPAKTUUECKH MOJTHOM 3aBUCUMOCTH TMBOBAPEHHON OTPAaC/Id OT MMIIOPTHBIX
MOCTAaBOK ~ XMEJENpoaAyKToB. B Hacrosimee Bpemsi HaOIIOgaeTcsi TIOBBIIEHWE HHTepeca
CEeNTbXO3MPOM3BOIUTENCH K BBIPAIIMBAHUIO KYJIBTYpy, HO OIIYIIAeTCS OCTPHIA JeQHUIHT
Ka4eCTBEHHOT'O ITOCaJOYHOT0 MaTepraia. XMelb, KaKk MHOTOJIETHSS MOHOKYJIBTYPa, BO3/IEIBIBACTCS
Ha ogHoM yvacTke 70 10—15 ner. BereraTuBHOE pa3MHOXKEHHUE U JUIMTEIbHOE MPOU3BOJICTBEHHOE
WCIOJIb30BaHNE MOHOKYJIBTYPBI IPUBOIUT K OBPEKACHUIO U MOPAKEHHUIO pa3HOOOPa3HBIMH BHIAMH
¢utodaros, puronaToreHOB M BUPYcoB. [y XMels Ha TeppUTOpUH EBpOIIBI 1 eBponenckoil yactu
Poccun otmeueno okono 20 BUpYCHBIX OoJe3HeW: MH(EKIMOHHAs CTEPHIBHOCTh XMEJd, XJIOpO3,
KpalnuBOBUAHOCTb JINCTHEB XMEIS, HEKPO3 XKUIIOK, CKpyUHUBaHME JIUCTHEB, pa3Hble BUJbI MO3aUK U
ap. IIpobneMa momydyeHHs O3IOPOBIEHHOIO IOCAJOYHOTO MaTepHana MOXET OBITh pelleHa C
HCIIONIb30BaHNEM OHMOTEXHOJOTMYECKUX M MOJIEKYISIPHO-TEHETHUECKUX METOJIOB.

Llenpro  HacToOAIIEro  WCCIENOBaHHWSA  ABMJIACHh  JUATHOCTHKA, O3J0POBIECHUE H
MHUKPOPa3MHOXKEHHE i71 Vitro 0€3BUPYCHOTO ITOCaJOYHOTO MaTepraia COpToBOro xmedns. [t anannza
HCIIOJTE30BaIH 00PA3IThl JINCTHEB 3-X cOPTOB XMens (@Prnaeman, Spalter Select n Taurus). Beinenenne
PHK ocymectssmu ¢ nomoisio Habopa DiamondDNA™, cornacno uHCTpyKIIMYU TIPOM3BOAUTENIS.
OT-IILP-PB mpoBomnmn na [AHK-Ammmdukatope CFX96 Touch ¢upmer «Bio-Rady». Hus
BbUIBIIEHUsT M JuddepenunansHoil  nuarHoctukn PHK  BupycoB wmeromom  OT-IIIP-PB
ucnonb3oBanu Habopsl OO0 «Cuntom»: «Potato Virus M w Potato Leafroll Virus-PB» — nna
nuddepeHnmanbHoN auarnoctuku u BeisiBnenus PHK BupycoB kaprodens; «Prunus necrotic ring
spot ilarvirus-PB» — nis BeisiBinenns PHK wnapBupyca HEKpOTHYECKOH KOJBIEBOM MATHHUCTOCTH
kocToukoBEIX (PNRV). Pexxumsl paboTsl aMiunpukaTopa ycTaHaBIMBAIN, COITIACHO MHCTPYKIUU
[IPOMU3BOANTENSI HAOOPOB [UIs aHau3a — KoMIIaHUU «CHHTOI». OOpaboTKy pe3ynbTaToB IPOBOANIN
¢ ucroap3oBanueM mporpamMmel «Bio-Rad CFX MANAGER».

o pesynbpraram ananusa Potato Virus M BeisiBier B 50%, a PNRV —B 30 % o6pasznos. Potato
Leafroll Virus B wmccremyemMoM Marepuane He oOHapykeH. I 0370pOBIEHHS TOPaKEHHBIX
pacTeHui UCTIOIF30BAIN METO ] TEPMOTEPANNH B COUYETAHNH C KYJIbTYPOH almMKaJIbHBIX MEPHCTEM.
Pactenns BelpammBanmu B kiauMatmueckod kamepe ICH 750LMemmert (I'epmannsa) mpu
yepenoBaHUU Kaxasle 4 dyaca Temneparypsl 38 u 30°C. Uepes 2 Henenu oTOMpann OTpacTarolIue
noberu u crepuianzoBamu 70 % staHonoM ¢ nocnexnyromei oopadorkoit B 30 % pactBope H20:.
W3onupoBaHHble anMKalbHblE MEPUCTEMBI KYJIbTUBUPOBAIMU in vitro Ha cpene Mypacure-Ckyra,
coneprkariei 20 /i rimoko3bl, 2 Mr/i BAIT u 1 mr/in I'K3. Mukpopa3MHOKEHHE TIPOBOIMIM Ha Cpelie
MC, Bxmrouaromeit 1 mr/m I'K3 B couetanuu ¢ 0,5 mr/im BAIT 6o 0,5 mr/n TA3. [locne amanranun
pPEreHEPaHTOB K YCIOBUSIM ex Vitro, TIPOBOAMIM HX MOBTOPHOE TECTHPOBAHUE HA HCCIEAYEMBIE
Bupycol MetogoMm OT-IIIP-PB. B pe3ynbrare BBIIOJHEHHOIO MCCIEIOBAaHUS IOJIyYEH
03/I0pOBJICHHBIH OT TECTUPYEMBIX BUPYCOB ITOCAJOUYHBII MaTeprala COPTOBOIO XMeJs.

GenBi02022: III MexayHapoaHas HayYHO-TIPAKTHYECKask KOH(pepeHINs
«['eHOMHKa 1 COBPEMEHHbIC OHOTEXHOJIOTHU B Pa3MHOKCHHH, CEIEKIIUH H COXPAHEHHH PACTCHUI»




56

bnaronapHocts. VccrnenoBanue BBIOTHEHO 3a cdeT rpaHTa Poccuiickoro HayuHoro ¢oHaa
(poekT Ne 22-26-20092).

Kniouesvie cnosa: xmenb, TNOCAJOYHBIM Marepuan, BUPYCHI, O3JIOPOBIEHHE, in Vitro
pa3sMHOXEHUE.
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Hop (Humulus lupulus L.), a climbing perennial essential oil and medicinal plant, is an
indispensable raw material for brewing. For the last 30 years, hop-growing in Russia has been
characterized by a deterioration in the material and technical support of hop-growing enterprises, a
decrease in the area and gross harvest of cone raw materials, which has led to the almost complete
dependence of the brewing industry on imported supplies of hop products. Currently, there is an
increase in the interest of agricultural producers in growing this crop, but there is an acute shortage
of high-quality planting material. A hop, as a perennial monoculture, is cultivated in one area for up
to 10-15 years. Vegetative reproduction and long-term production use of a monoculture leads to
damage by various species of phytophages, phytopathogens and viruses. For hops in Europe and the
European part of Russia, about 20 viral diseases have been noted: hop infectious sterility, chlorosis,
hop nettle leaf, vein necrosis, leaf curl, various types of mosaics, etc. The problem of obtaining a
healthy planting material can be solved using biotechnological and molecular genetic methods.

The study is aimed at detection, elimination of viruses and in vitro micropropagation of virus-
free planting material of hop varieties. Leaf samples of 3 hop varieties (Flagman, Spalter Select, and
Taurus) were used for analysis. RNA isolation was carried out using the DiamondDNATM kit,
according to the manufacturer's instructions. RT-PCR was carried out on a Bio-Rad CFX96 Touch
DNA Amplifier. For the detection and differential diagnosis of virus RNA by RT-PCR, the following
kits were used by Syntol LLC: Potato Virus M and Potato Leafroll Virus-RV — for differential
diagnosis and detection of potato virus RNA; Prunus necrotic ring spot ilarvirus-RV — to detect
PNRV. The operating modes of the cycler were set according to the instructions of the manufacturer
of the assay kits, Synthol. The results were processed using the Bio-Rad CFX MANAGER software.

Potato Virus M was found in 50 % of samples and PNRYV in 30% of samples. Potato Leafroll
Virus was not found in the test material. To eliminate the viruses from the affected plants, the method
of thermotherapy was used in combination with the culture of apical meristems. Plants were grown
in an ICH 750LMemmert climate chamber (Germany) with alternating temperatures of 38 and 30°C
every 4 hours. After 2 weeks, growing shoots were selected and sterilized with 70 % ethanol, followed
by treatment in 30 % H2O> solution. Isolated apical meristems were cultured in vitro on Murashige-
Skoog medium containing 20 g L™! glucose, 2 mg L' BAP, and 1 mg L' GA3. Micropropagation was
carried out on MS medium containing 1 mg L' GA3 in combination with 0.5 mg L' BAP or 0.5 mg
L' TDZ. After adaptation of the regenerants to ex vitro conditions, they were retested for the studied
viruses by RT-PCR. As a result of the study, planting material of hop varieties was obtained that was
improved to the tested viruses.
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