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2 Clarivate
Analytics

NAS RKis pleased to announce that News of NAS RK. Series of chemistry and
technologies scientific journal has been accepted for indexing in the Emerging Sources Citation
Index, a new edition of Web of Science. Content in this index is under consideration by Clarivate
Analytics to be accepted in the Science Citation Index Expanded, the Social Sciences Citation
Index, and the Arts & Humanities Citation Index. The quality and depth of content Web of
Science offers to researchers, authors, publishers, and institutions sets it apart from other
research databases. The inclusion of News of NAS RK. Series of chemistry and technologies in
the Emerging Sources Citation Index demonstrates our dedication to providing the most relevant
and influential content of chemical sciences to our community.

Kasakcman Pecriybnukacel ¥nmmbik fbiribiM akademusicbl "KP YFA Xabapnapbel. Xumusi XoHe
mexHorsioeusi cepusicbl” fbifibIMU XypHarnbiHbiH Web of Science-miH xaHanaHraH Hyckacbli Emerging
Sources Citation Index-me uHOekcmeryeze KabbindaHraHblH xabapnalidbl. byn uHdekcmerny 6apbicbiHOa
Clarivate Analytics komnaHusicsbl XypHandbl o0aH api the Science Citation Index Expanded, the Social
Sciences Citation Index xeoHe the Arts & Humanities Citation Index-ke Kabbiiday maceneciH
kapacmbipyda. Webof Science 3epmmeywinep, asmoprap, 6acnawsifiap MeH MeKemMesiepae KOHMeHm
mepeHDiei MeH canacbiH ycbiHaobl. KP YFA Xabapnapbl. XuMusi XoHe mexHosnoausi cepusicbl Emerging
Sources Citation Index-ke eHyi 6i30iH KoramdacmabiK YWIiH eH 63eKmi xoHe 6edendi XuMusinbiK FbliibiMOap
bolibIHWa KoHmeHmke adasndbifbiMbi30bi 6indipedi.

HAH PK coobwaem, ymo Hay4HblIl xypHan «13eecmus HAH PK. Cepusi xumuu u mexHonoaul» 6bin
npuHam dns uHdekcuposaHusi 8 Emerging Sources Citation Index, obHosneHHol eepcuu Web of Science.
CodepxxaHue 8 amom UHOeKkcuposaHuu Haxodumcs 8 cmaduu paccmompeHuss KomnaHuel Clarivate
Analytics 0ns OdanbHeliweeo rpuHamusi xypHana e the Science Citation Index Expanded, the Social
Sciences Citation Index u the Arts & Humanities Citation Index. Web of Science npednazaem ka4ecmeso u
enybuHy koHmeHma 0ris uccriedogamersiel, agmopos, usdamerel u y4pexoeHul. BkrroyeHue Mzeecmus
HAH PK e Emerging Sources Citation Index demoHcmpupyem Hawly MpuUeepKeHHoCcmb K Hauboree
aKkmyarbHOMY U 8/1UsiMesIbHOMY KOHMeHmMy o XuMu4ecKuM Haykam 051 Hawezo coobuecmea.
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RAW MATERIALS IDENTIFICATION AND MANUFACTURED
PRODUCTS AUTHENTICATION TECHNOLOGIES

Abstract. DNA technologies for the raw grapes identification and the authentication of wine products made
from them are popular scientific and practical direction with the prospect of introducing developments into the
quality management system. The molecular genetic approaches development to the technical grape varieties’ genetic
identification and wines DNA authentication produced from them was the aim of this work. Sample preparation of
experimental wines was carried out by exposure in a mixture with a precipitant and a co-precipitant, followed by
wine debris precipitation. The nucleic acids extraction from wine debris was carried out with the same commercial
kit as from the pulp of a mature grape fruit, but with an additional lysis solution modification. The obtained results
indicated the selected conditions effectiveness for sample preparation, DNA isolation and PCR for amplification of
the analyzed Vitis vinifera L. UFGT-gene loci. The described strategy for the raw materials geno-identification and
the manufactured products authentication is based on the polymorphic positions of diagnostically significant UFGT-
gene-associated groups analysis, interpreted by sequencing the corresponding PCR product.

Key words: grapes, wine, variety, Vitis vinifera L, sample preparation, extraction, DNA, identification,
authentication, gene, UFGT, SNP, PCR, sequencing.

Introduction. The development of DNA technologies for the raw grapes identification and the wine
products made from them authentication is a popular area of molecular genetic research methods, whose
promising developments can be introduced into the quality management system to ensure traceability of
the entire product life cycle and counterfeit products monitoring [1-6].

Wines DNA authentication is a technological process of verifying their authenticity by geno-
identification of the main plant component (technical grape varieties) through molecular genetic analysis
of the extracted of Vitis vinifera L. nucleic acids. At the same time, the yield of isolated from wine debris
DNA is significantly reduced in the vinification process up to its complete absence by wine aging [7-11].

Among genetic markers multitude, SNP-markers have a high identification potential, which are
suitable for the raw materials genetic identification [12-14] and wines DNA authentication [8, 15, 16] due
to discrimination of individual genotypes of Vitis vinifera L. and identification of combined genotypes
groups, including single-varietal and blended wines in the analysis of fragmented nucleic acid of low
quality and yield.

The research purpose is the molecular genetic approaches development to the genetic identification of
technical grape varieties and DNA authentication of wines produced from them.
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Material and research methods. The work was carried out on the basis of the Intersectoral Scientific
and Technical Center for Monitoring the Quality of Food Products of the All-Russian Scientific Research
Institute of Brewing, Beverage and Wine Industry — Branch of V.M. Gorbatov Federal Research Center
for Food Systems of RAS.

Research objects: technical grape varieties and experimental young wines produced from them.

Sample preparation of technical grape varieties was carried out by extracting 50 mg of the ripe fruit
pulp and placing the selected sample in an Eppendorf test tube.

Sample preparation of experimental wines was carried out by exposure in a mixture with a precipitant
(isopropanol) and a co-precipitant (polyvinylpyrrolidone), followed by centrifugal wine debris
precipitation.

When using only a precipitant [17], they were poured into 15 ml Falcon tubes, each 8 ml of the test
wine samples. Then 6 ml of cold isopropanol was added, smoothly stirring the mixture until

homogeneous state by manually test tube shaking the. The tubes were kept with tightly closed lids at a
temperature of -20 °C for 1-14 days in a freezer. After the exposure, the tubes were centrifuged in a
CM-6M centrifuge (Elmi, Latvia) at 3000 rpm for 1 hour. The supernatant was decanted off, and the
precipitate was dried by keeping the tubes upside down under a filter paper layer.

When using a precipitant and a co-precipitant, it was poured into 1.5 ml Eppendorf tubes with 10 mg
of polyvinylpyrrolidone K30, 900 pl of isopropanol, previously poured into them, the mixture was stirred
until homogeneous state on a Microspin FV-2400 vortex centrifuge (Biosan, Latvia). Then, 100 pl of the
test red wines samples were added, stirring the mixture until homogeneous state by smooth manual
shaking of the test tube. The tubes with tightly closed lids were kept at room temperature for 10 minutes
to 14 days. After exposure, the tubes were centrifuged in a CM-50 microcentrifuge (Elmi, Latvia) at
15,000 rpm for 10 min. The supernatant was disposed of using an FTA-1 aspirator with a trapping flask
(Biosan, Latvia).

The extraction of nucleic acids from the grape fruit pulp was carried out with the commercial set
"DNA-sorb-S-M" (Central Research Institute of Epidemiology, Russia), and from the precipitated young
wine debris - with the same set, but with an additional modification of the lysis solution by adding 4 pl of
mercaptoethanol and 100 pl of proteinase K of initial concentration 10 mg/ml.

PCR with isolated DNA samples was performed with a commercial Encyclo Plus PCR kit ("Evrogen
ZAQO" (Close Joint-stock Company), Russia), which included the necessary components of the reaction
mixture (sterile water, buffer system, a mixture of ANTP and Encyclo polymerases).

The list of oligonucleotide primers [14, 15] and thermocycling modes on the Tertsik amplifier
(DNA-technology, Russia) are presented in table 1.

Table 1 — Primer kits and thermal cycling modes

Name and sequence of oligonucleotide primers Thermal cycling modes pIrJoCd%; t
Vvl-Fwd: 5-GCAATGTAATATCAAGTCC-3 x1: 95 'C—300s. x40: 95 C—30s,58 C—30s,
Vvl-Rev: §-TTTCTTTCTTTGAGCCATT-3' 72°C—30s.x1: 72°C—300 s 705 bp
Vv3-Fwd: 5~AGCAGAGATGGGGGTGGCTT-3' [x1:95 C—300s. x40: 95 C—30s, 58 C—30s,
Vv3-Rev: 5~-AGCAGGTAAAACCACCTGAA-3 [72°C—-30s. x1: 72°C—-300's 119 bp
UFGT-F1: 5-CTTGGCTGCCGTTTTGGA-3 x1:95 C—300s. x40: 95 C—10s,58 C—10s,
UFGT-R1: 5-AGGTAAAACCACCTGAAACT-3' [72°C-10s. x1: 72°C =300 s 99 bp

Electrophoretic detection of PCR products in a SE2 horizontal electrophoresis chamber (Helikon,
Russia) was carried out in 2.5% agarose gel with 1XxTAE buffer stained with ethidium bromide, followed
by result visualization in a UV-transilluminator (Vilber Lourmat, France).

Amplicons of the analyzed UFGT-gene locus were sequenced on an ABI PRISM 3100 genetic
analyzer (Applied Biosystems, USA) with their subsequent alignment in BLAST with the corresponding
partial nucleotide sequences of Vitis vinifera L.

Results and discussion. The initial stage of technical grape varieties sample preparation, which
consisted in extracting and transferring the ripe fruits pulp into test tubes for further DNA extraction
procedure, was a balanced approach to the selection of biomaterial from studied raw material.
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At the same time, the Vitis vinifera L. nucleic acids samples isolated from the raw grapes sample-
prepared material by the commercial kit "DNA-sorb-S-M" ensured the achievement of positive PCR
results, expressed in the amplification of specific amplicons of the analyzed gene loci.

The electrophoretic results pattern of the Vitis vinifera L. UFGT-gene loci PCR amplification initiated
with sets of well-known primers is shown in figure 1.

M 1 2 3 4 5 6 7 8
e ey

1000 bp— |
400 bp— ==
300 bp—> =
200 bp— «-
100 bp— ~119bp

50 bp—

<705 bp

Figure 1 — Electropherogram of the PCR amplification results of the Vitis vinifera L. UFGT-gene loci

Notations: M) DNA markers 100 bp + 50 bp (SibEnzyme). 1-4) Amplified with Vv1l-Fwd and Vv1-
Rev primers PCR tests of DNA samples extracted from the ripe grape pulp and precipitated debris of wine
material: 1) the ripe grape pulp of Cabernet Sauvignon veriety; 2) the ripe grape pulp of Chardonnay
veriety; 3) the precipitated debris of Cabernet Sauvignon wine material; 4) the precipitated debris of
Chardonnay wine material; 5-8) Amplified with Vv3-Fwd and Vv3-Rev primers PCR tests of DNA
samples extracted from the ripe grape pulp and precipitated debris of wine material: 5) the ripe grape pulp
of Cabernet Sauvignon veriety; 6) the ripe grape pulp of Chardonnay variety; 7) the precipitated debris of
Cabernet Sauvignon wine material; 8) the precipitated debris of Chardonnay wine material.

Thus, in PCR tests of DNA samples extracted from the industrial grape varieties pulp using a set of
DNA-sorb-S-M, specific amplicons were generated, initiated with Vvl-Fwd and Vv1-Rev (705 bp) [14]
and Vv3-Fwd and Vv3-Rev (119 bp) [15] primers, respectively. At the same time, in PCR tests of DNA
samples isolated from precipitated wine debris, by a similar extraction method, specific PCR products
were not amplified (figure 1).

Thus, the obtained results indicated the effectiveness of the selected conditions for sample
preparation, DNA isolation and PCR for amplification of the analyzed Vitis vinifera L. UFGT-gene loci in
relation to the studied raw grape samples, but not to the wine materials produced from them.

Subsequent extraction of nucleic acids from sample-prepared wine materials using the DNA-sorb-S-
M kit modified with supplemental application of mercaptoethanol and proteinase K to the lysis solution
led to a satisfactory PCR result in conjunction with the UFGT-F1 and UFGT-R1 primers that we designed
(figure 2).

1 2 3 4 M
T <—3000bp
- =250 bp
<200 bp
’ ~ =—150bp
99 bp— S o <100 bp

Figure 2 — Electropherogram of the PCR amplification result
of the Vitis vinifera L. UFGT-gene locus with UFGT-F1 and UFGT-R1 primers

Notations: 1-3) PCR tests of DNA sample extracted from the precipitated Cabernet Sauvignon wine
material debris: 1) 3 pl of DNA; 2) 4 ul of DNA; 3) 5 ul of DNA added to the PCR reaction mixture; 4)
Negative control of DNA extraction. M) DNA length marker 50+ bp DNA Ladder (Evrogen).
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This primers set for PCR amplification of the Vitis vinifera L. UFGT-gene locus by PCR differs from
the prototype [15] in that other oligonucleotide sequences are used that initiate the production of specific
PCR product with a length of 99 bp with localization in the flanked region (404-502 nt, GenBank A/N:
DQ513314) 5 polymorphic positions interpreted by sequencing or HRM analysis during geno-
identification of grape varieties and DNA authentication of the wine materials produced from them.

In this case, the PCR sensitivity and reproducibility with the designed primers set (UFGT-F1 and
UFGT-R1) turned out to be higher than the prototype (Vv3-Fwd and Vv3-Rev) (figure 3).

1 2 3 4
~—300 bp
<250 bp

-—200 bp
-<—150 bp

-<—100 bp
~<— 50 bp

119 bp — -

Figure 3 — Electropherogram of the PCR amplification result
of the Vitis vinifera L. UFGT-gene locus with Vv3-Fwd and Vv3-Rev primers

Notations: 1-3) PCR tests of DNA sample extracted from the precipitated Cabernet Sauvignon wine
material debris; 1) 3 pul of DNA; 2) 4 ul of DNA; 3) 5 pl of DNA added to the PCR reaction mixture.
4) Negative control of DNA extraction. M) DNA length marker 50+ bp DNA Ladder (Evrogen).

However, it should be noted that the efficiency of the well-known Vv3-Fwd and Vv3-Rev primers,
initiating the PCR product amplification with a length of 119 bp, was previously shown in DNA extraction
by the Pereira method [17], which is characterized by a relatively high nucleic acids yield isolated from
precipitated wine debris, in comparison with other methods [18-21].

The technical grape varieties grouping and breakdown according to the analyzed polymorphic
positions profile of the UFGT-gene locus is one of the ways of their gene identification and DNA
authentication of wines produced from them.

Bioinformatic analysis of nucleotide sequences of the Vitis vinifera L. UFGT-gene locus allows to
distribute technical grape varieties by breaking down into gene-associated groups (table 2).

Table 2 — Polymorphic positions of the UFGT-gene locus of Vitis vinifera L.

. . Polymorphic positions (INDEL*/SNPs)
Technical grape variety
205 | 207 | 220 | 238 | 240 | 257 | 264 | 265 | 272 | 309 | 366 | 375 | 424* | 425 | 442 | 459 | 483
Chardonnay | R|S|S|G|C|A|G|C|T|G|T]|Y - G| C|C]|G
Touriga Brasileira G| G|G|G|C|JA|G|C|]T|G|T]|T - G| C|C]|G
Gouveio G|G|S|GIM|A|G|C|T|G|T|Y - G| C|C]|G
Donzelinho Tinto G|G|C|R|M|R|K|C|T|G|T|Y - G| C|C]|G
Tinta Francisca G|G|S|R|C|R|K|C|T|R|T]|Y - G| C|C]|S
Alicante Bouschet G| G| S RI|IC|IR|K|C|T|R|T]|Y - G| C]|C S
Tinta Amarela G|G|S|R|C|R|K|C|TJ|R|T]|Y - G| C|C]|S
Codega do Larinho G|G|S|R|C|R|K|C|T|R|T|Y - G| C|C]|S
Fernao Pires AlC|]C|G|]C|JA|G|M|]C|]A|T]|C - G| C|T]|G
Tinta Roriz A|l|C|C|G|C|A|G|IM|C|A |T]|C - G|C|T|G
Malvasia Fina A|l|C|]C|G|C|]A|G|A|C|A|T]|C - G| C|T]|G
Tinto Céo R|S|C|R|C|R|K|C|]Y |R|T]|Y - G| C|Y]|G
Pinot Noir G| G| S S|{C|R|K|C|T|G|T]|T - G| C|Y]|G
Moscatel Galego R|S|S|G|C|A|G|C|]Y|R|T]|Y - G| C|Y]|G
Merlot G|G|G|G|C|A|G|C|T|W|W]|C - K|C|]C]|C
Tinta Barroca G|G|G|G|C|A|G|C|TJ|A|T]|C - K| C|C]|C
Touriga Nacional G|G|G|G|C|A|G|C|T|R|T]|Y - K| C|C]|S
Touriga Franca G|G|S|R|C|R|K|C|T|J]R|T]|Y - K|]C|C]|S
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Viosinho R|S|S|G|C|A|G|C|Y|A|T]|C - G| C|lY]|S
Rufete R|S|C|IR|C|A|G|M|C|A]|T]|C - G| M|Y |G
Cabernet Sauvignon R | S S| G|IC|A|G|C|]Y|A|T]|C T G| C|lY]|S
Sousdo RIS[S|[G|C|A|G|C|Y|A|T]|C T G| C|T]|S
Cannonao G|G|[S|G|C|A|G|C|T|R|T]|C - G| C|C]|C
Parda G|G|[C|A|C|R|K|C|]Y|R|T]|Y - G|M|C]|G
Technical grape variety Polymorphic positions (INDEL*/SNPs)

525 | 555|560 | 562 | 598 | 600 | 617 | 619 | 636 | 663 | 685 | 762 | 789 | 816 1|843 850
Chardonnay
Touriga Brasileira
Gouveio

Donzelinho Tinto
Tinta Francisca
Alicante Bouschet
Tinta Amarela
Codega do Larinho
Fernao Pires

Tinta Roriz
Malvasia Fina
Tinto Cao

Pinot Noir
Moscatel Galego
Merlot

Tinta Barroca
Touriga Nacional
Touriga Franca
Viosinho

Rufete

Cabernet Sauvignon
Sousdo

Cannonao

Parda
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The table below shows 34 polymorphic positions of the Vitis vinifera L. UFGT-gene locus (33 SNP
and 1 INDEL), flanked by the Vv1-Fwd and Vvl1-Rev primers, the interpretation of which allows the
geno-identification of technical grape varieties by establishing their belonging to a certain gene-associated
group by sequencing or HRM analysis of the amplified PCR product with a length of 705 bp.

The generated table is based mainly on the previously presented information [14], which allowed the
authors to discriminate 18 different grapes genotypes from 22 studied technical varieties, supplemented by
us with two more genotypes (varieties Cannonao and Parda) as reference.

In total, this identification strategy is characterized by the presence of 21 diagnostically significant
UFGT-gene-associated groups.

With regard to DNA authentication of wine material, the most valuable is the analysis of
5 polymorphic positions of the Vitis vinifera L. UFGT-gene locus (1 INDEL - 424 nt, 4 SNPs - 425, 442,
459, and 483 nt), flanked as well-known (Vv3-Fwd and Vv3-Rev) [15], and a set of primers designed by
us (UFGT-F1 and UFGT-R1).

In total, this DNA authentication strategy is already characterized by the presence of 12 diagnostically
significant UFGT-gene-associated groups, which are also identified by sequencing or HRM analysis of the
corresponding PCR product.

Conclusion. The described strategy of raw grapes geno-identification and DNA-authentication of
wine material, based on the detection and interpretation of polymorphic positions (SNP/INDEL) of
diagnostically significant UFGT-gene-associated groups by sequencing or HRM analysis, is achieved in a
complex of selected conditions for sample preparation, nucleic acid isolation and PCR for amplification of
the corresponding gene loci. The practical significance of the work is aimed at introducing developments
into the quality management system of raw materials and products based on the standards being developed
for the wine industry.
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'Beepoccniickuii HayuHO-HCCIIEI0BATENLCKUIT MHCTUTYT TMBOBAPEHHOI, GE3aKOr0NBHOI U BHHOIE/BYECKOI
npoMmeleHHocTH — pumnan @PTBHY «®HII mumessix cucrem uM. B.M. I'opbaroBa» PAH, Mocksa, Poccus;
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TEXHOJIOTMH HIEHTHUOUKAIIUN CbIPbS1
N AYTEHTUOUKALIUU ITPOU3BOANMOMU NMPOAYKIIUN

Annoranusi. Passurne JJHK-texHonoruit uaeHTH(UKAUMM BUHOTPaIa-ChIpbs W ayTEHTU(QHKAIMK ITPOH3BE-
JICHHOH W3 Hee BHWHOAENBPYECKOM MPOAYKLHUH SBIAETCS BOCTPEOOBAHHBIM HANpaBICHUEM MOJEKYISPHO-TEHETH-
YECKHX METOJIOB HCCIIEIOBAHNSA, YbH IEPCIEKTUBHBIE Pa3paOOTKH MOTYT OBITh BHEIPEHBI B CHCTEMY MEHEIDKMEHTA
Ka4yecTBa C 00eCIIeYeHHEM MPOCIICKUBAEMOCTH BCETO JKU3HEHHOTO IUKJIA MPOAYKTa M MOHUTOPHUHTA (habCuUIIN-
poBanHoi mponykmmu. JIHK-ayTeHTHHMKAnmMs BHH — TEXHOJOTHYECKHI MpoOIlecC MPOBEPKHU HX IOIIHMHHOCTH
TeHOMJCHTU(HKALMEH OCHOBHOI'O PACTUTENBHOTO KOMIIOHEHTa (TEXHHYECKHX COPTOB BHHOTPAZA) IOCPEACTBOM
MOJIEKYJISIPHO-T€HETHUECKOTO aHaIM3a dKCTParupyeMbIX HYKIEMHOBBIX KucHoT Vitis vinifera L. [Ipu 3Tom BIXOZ
BbIICNICHHOW 13 BUHHOrO nebOpuca JJHK 3HAaYMTEIBHOrO COKpAaIlaeTcss B Mpollecce BHHU(MDUKAIMK BIUIOTH 0O
MIOJIHOTO €€ OTCYTCTBHS IO Mepe crapeHus BuHa. Llenb uccrnenoBaHuili — pa3paboTKa MOJIEKYIISIPHO-T€HETHYECKUX
MOJIXOJJOB K T€HOMJICHTU(HKAIIMH TEXHUYECKUX copToB BUHOrpana u JIHK-ayrenTH]rKaMym NpON3BOIUMBIX U3 HUX
BuH. Pabora BeInosiHeHa Ha 6a3e MeXXoTpacieBoro Hay4HO-TEXHHUECKOTO IEHTPa MOHUTOPHHIA KAUeCTBA MHIIEBBIX
poXyKToB Beepoccuiickoro HayqYHO-HMCCIIEI0BATEILCKOI0 HHCTUTYTAa TMBOBAapEHHON, 0€3a/IKOTOIbHON ¥ HBHOAEIb-
YEeCKOW HPOMBINIICHHOCTH — ¢unnana denepaabHOr0 HayyHOTro LEHTpa MHIIEBHIX cucteM uM. B.M. I'opGartoBa
PAH. OOBEKTHI HCCIIEIOBAHUM: TEXHHYECKHE COPTA BHHOTPaJa W NPOM3BEACHHBIE M3 HHUX AKCIIEPUMEHTAIbHBIC
Mojozable BruHA. [IpoOOMOArOTOBKY TEXHMYECKMX COPTOB BHHOTPAAa IPOBOAMIM H3BIeYeHHEM 50 Mr MSAKOTH
3peNoro IUioJa W IIOMEIIEHHEeM OTOOpaHHOro oOpasma B mpoOupky tuma OnmeHzopd. I[IpobomoaroroBky
9KCIIEPUMEHTAIBHBIX BHH OCYILECTBIUIM JKCIO3UIMEH B CMECH C OCaguTeseM (M30MPOMAaHOI) U COOCAAUTEIEM
(TOMBHHUIITUPPOIHUIOH) C TOCIEAYIOIINM LEHTPOOSKHBIM OCKICHHEM BHHHOTO Jedpuca. OKCTPaKIUIO
HYKJICMHOBBIX KHCJIOT M3 MSKOTH IUIOAAa BUHOTPaga OCYILECTBISIM KomMepdyeckuM Habopom «/IHK-cop6-C-M»
(IHUN DSnupemuonoruu, Poccus), a U3 OCaxaAEHHOro naeOprica MOJIOJOTO BHHA — 3THM XK€ Ha0OpOM, HO C
JIOTIOJIHUTEIBHON Mo uduKanueil JTU3UpyIoNIero pacteopa jgodaBiacHueM 4 MKI MepkanTosTanona U 100 Mk
npotenHasbl K ucxomanoit kormenTpanuu 10 mr/mi. [Toctanoeky TP ¢ oOpasnamu Beienennoi JJHK BeImomaHsIH
KoMMepuyeckuM HabopoM peakTnBoB «Encyclo Plus PCR kit»y (3AO «EBporen», Poccus), BKimoyaromero
HEoOXO0ANMBbIE KOMIIOHEHTHI PEAaKIIMOHHON cMecH (cTepriibHas Boaa, OydepHas cucrema, cmech ANTP n nonmnmepas
Encyclo). O0pa3isl HyKIEHHOBEIX KHCIOT Vitis vinifera L, BbIIeneHHBIE U3 MPOOONOATOTOBIEHHOTO MaTepHaia
BHHOTpana-CeIpbsi KoMMepdeckuMm HabopoMm «JIHK-cop6-C-My», obecriednBamy TOCTH)KEHHE ITOJOKUATEIBHBIX
pesynbraroB I[P, BbIpakeHHBIX B aMIUIM(HUKAIUN CIEIU(UYHBIX aMIUIMKOHOB aHAJIM3WPYEMBIX JIOKYCOB T'€Ha.
[Tocnenyromasi SKCTpaKknus HyKJIEHHOBBIX KUCIOT U3 NMPOOOIOATOTOBJICHHBIX BHHOMaTepuanos Habopom «JIHK-
cop6-C-M» B moaudukanmuu C JONOJHUTEIBHBIM BHECEHHEM B JIM3HMPYIOIIMII pacTBOP MEPKAaNTOATaHONA U
nporenHasbl K, mpuBoauia K yAoBIETBOpUTENbHOMY pe3ynbTaTy IILIP B CBsI3KE CO CKOHCTPYMPOBaHHBIMH HaMu
npaiimepamu UFGT-F1 n UFGT-R1. [anubiii Habop npaiiMepoB st ammuudukauuu jokyca UFGT-rena Vitis
vinifera L. meronom IILP, ormnnyaeTcs OT mpOTOTHMIIA TE€M, YTO MHCIOJIB3YIOTCS APYIHE IOCIENI0BATEILHOCTH
OJIMTOHYKJICOTHIOB, HHUITUUPYIOIUX HapaboTky creruduunoro [MI{P-npoaykra miuHoit 99 bp ¢ nokanu3anueii Bo
(mankupyemom peruone (404-502 nt, GenBank A/N: DQ513314) 5 nomuMop¢hHBIX MO3UINIH, HHTEPIIPETHPYEMBIX
cexBeHupoBanueM win HRM-anamusom npu resHoupeHtudukamun coptoB BuHorpana u JHK-ayrentndukaunmn
NPOM3BOIMMBIX W3 HHMX BHHOMAarepuayioB. ['pynmmpoBaHuMe M pa30MBKa TEXHMYECKUX COPTOB BHHOTPajAa IO
MPOQUII0 aHATM3UPYEMBIX IMOJUMOPQHBIX MO3UIUi Jokyca UFGT-reHa sBISETCS OIHHM W3 CIOCOOOB HX
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reHoupeHTHGUKanun U JHK-ayTeHTHOUKAIMA TPOM3BOMUMBIX W3 HUX BHH. BHOMH()OPMAIMOHHBIA aHAH3
HYKJICOTHAHBIX TOcienoBaTensHocTelt Jokyca UFGT-rena Vitis vinifera L. I03BOJSIET pacupeAeTUTh TEXHUIECKUE
copTa BHHOTpaja pa30WBKOH Ha TEH-acCOIMHUPOBaHHBIE Trpynmbl. OMUCaHHAS CTpAaTerus TCHOMICHTH()UKAIIUN
BuHorpaga-ceipbsi 1 JIHK-ayrentudukaunm BuHOMaTepuana, OasupyIOIIascsi HA JETEKUHMH W HHTEPIpETalud
nojaumopdueix nozunuid  (SNP/INDEL) nuarHoctuuecku 3HauuMbix UFGT-reH-acCOUMMPOBAHHBIX — IPYIIT
cexkBeHupoBanneM win HRM-aHamu3om, mocTuraercss B KOMIDIEKCE IMOJOOPAaHHBIX YCIOBHHA MPOOOMOATOTOBKH,
BBIJICJICHNS] HYKJIEMHOBBIX KUCJIOT M mnoctaHoBku [P s aMrumukanuy COOTBETCTBYIOUIMX JIOKYCOB TI'€HA.
[MpakTHyeckass 3HAYUMMOCTb pabOTHl HalpaBjeHAa Ha BHEAPEHUE Pa3padOTOK B CHUCTEMY MEHEPKMEHTa KauecTBa
CBIPbS ¥ IPOJIYKLIMHM Ha OCHOBE pa3padaThiBaeMbIX CTAHAAPTOB JJIsl BUHOAEIBYECKOH NPOMBIIIIICHHOCTH.

KiaroueBble ciI0Ba: BHWHOTpalN, BHUHO, cOpT, Vitis vinifera L, mnpoGomonmroroBka, 3kctpakmus, JIHK,
uaeHTUUKams, ayrearudukanys, red, UFGT, SNP, T11IP, cekBeHnpoBaHue.
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