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The training took place at the Public Research Centre Gabriel Lippmann (Research Unit in
Environment and Biotechnologies) and lasted from 5" May till 30" July 2004. The aim of the
training was to develop knowledge, experience and skill to perform molecular biology techniquesin
order to identify genetic diversity of grape. The work was done under the supervision of Dr. J-F.
Hausman and Nathalie Nicot, one employee of the laboratory.

The program of the training encompassed the following issues.

1. A bibliography summary on molecular markers used to study plant genetic diversity.

According to the bibliography, a method based on microsatellites markers (Single Sequence
Repeat) was considered as the easier technique to generate molecular informations on plant genetic
diversity. Microsatellites data permitted ampelographic studies and also a better identification of
varieties: their origins and relationships. It will later lead to the detection of synonyms and
impurities in ampelographic collections.

2. Introduction to biotechnological methods used in the CRP-GL laboratory.
Microclonal propagation method on potato (Solanum tuberosum) was studied.

3. Mastering of usually used methods in molecular biology.

A plasmid carrying PCR DNA fragment of ash (Fraxinus) was used to study cloning
technique.

The following methods were realised.

- Rapid cloning of the PCR product into the plasmid using the TOPO TA Cloning Kit
(Invitrogen);

- Transformation of competent cells of E.coli using the TOPO TA Cloning Kit (Invitrogen);

- Extraction and purifycation of plasmid;

- Analysis of transformed plasmids by using restriction enzymes to confirm the DNA
transformation;

- Analysis of transformants by PCR using different primers for direct evaluation of positives
transformants,

- Protocols for purifying PCR products:

a) using Specific column (Protocol Mini Kit Qiagen);

b) by recovery DNA from agarose gel.

4. The standard DNA extraction protocol used in the laboratory was mastered.

DNA was extracted from potato leaves and tuber and from leaves of the Crimea autohthonous
grape variety Kassara. The quality of DNA extraction was checked on agarose gel. The quantity and
purity of extracted DNA were determined by spectrophotometry at 260 and 280 nm. Methods of
DNA extraction with or without RNase were studied on a comparative basis.

Additional protocols were used on extracted DNA to decrease quantity of proteins (a) and to
concentrate DNA (b).



a) phenol chloroform extraction;
b) ethanol precipitation

5. PCR (Polymerase Chain Reaction) was mastered, including the following tasks:
- calculation of concentrations and preparation of primers stock solutions and mix solution;
- optimisation of amplification conditions (temperatures, concentration of primers and dNTP).

The final step of the training was dedicated to DNA extraction and analysis of 7 varieties of
grape:

The Georgia autochtonous variety Saperavi (Sp), varieties Cabernet Sauvignon (KS), Mayskii
Cherniy (M), the interspecific hybrid Seyve Villard (Sv) and four hybrid varieties (see note) which
have the former of four varietiesin their pedigrees . These four hybrids were released from breeding
activities of the Ingtitute “Magarach”. Young shoots were collected from plants grown in the
ampelographic collection of this Institute. DNA was extracted from young leaves tissue according
to the protocol mastered.

After the checking of quality and purity of extracted DNA , amplification was carried out.

Three microsatellite primers (VVS2, VVMD7, VVMD27) were chosen for studing and testing
varieties according to the IPGRI recommendations. Amplification products were visualized on a 4%
agarose gel electrophoresis with an ethidium bromide staining (Fig.). Polymorphism was detected
for the three primers pairs used . The origins of some varieties could be identified by this way.
Amplifications in two varieties were insufficient, which were probably due to primers mispairing
or amplifications conditions.
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Fig. Polymorphism of grape varieties detected by three primer pairs: W2, VWMD7, WMD27

Note. The cultivars Rubin Golodrigi (Rg); Antey magarachskii (At); Granatovii Magaracha (Gr);
Rubin Golodrigi (RG).
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CraxxupoBka npoxommia ¢ 5 mas nmo 30 wuronss 2004 roma B Llentpe ['ocymapcTBeHHBIX
uccnenopanuii — Gabriel Lippmann JlrokcemOypr.

Llenp CTaXHPOBKM — OCBOCHHE COBPEMEHHBIX MOJEKYJSPHBIX METOJOB HICHTH()HUKAIIIH
TeHETUYECKOTO pazHooOpas3us BUHOrpaga. PykoBomutens craxupoBku Dr. J-F. Hasman. PabGora
BBITIOJTHSIIACH TIOJ] HEMOCpeICTBeHHBIM pykoBoicTBoM Nathalie Nicot.

CraxupoBKa BKJIIOYANA CIEAYIOUINE OCHOBHBIC ITyHKTHI:

1. Ananu3 HaydHBIX NTyOJMKalMii O METoJaX W3YyYeHHUs TEeHETHYECKOTO pazHooOpa3us
pacTeHHil ¢ UCHOJIb30BaHUEM MOJIEKYJISPHBIX MapKEPOB.

AHanmu3 Hay4yHBIX MyOJIHMKamMid IMOKa3ad, 4YTO B HACTOSAIIEe BpeMsl OJHMM U3 Hauboliee
MH(POPMATUBHBIX METOJ0B M3YYEHHS T€HETHYECKOTO pazHOOOpa3usl pacTeHUH Ha MOJIEKYISIPHOM
ypoBHe cuutaercs meron aHanuza JJHK ¢ ucrnonszoBannem mukpocaTeuUTHBIX (SSR) Mapkepos.
[TpumeHeHHne 3TOTO METOAA sl U3YUEHHs] BUHOTPaJa, B JIOTIOJIHEHHE K €ro amrenorpaduieckoMmy
M3YUYEHHIO TI03BOJISIET 00Jiee TOUHO MIICHTU(UITUPOBATh COPTa, MX MPOMCXOKIACHUE U B3aUMOCBSI3b,
BBISIBJISITh CHHOHUMBI ¥ IPUMECH Ha KOJIIEKIUH.

2. Os3HakoMJICHHE C OHMOTEXHOJIOTMYECKUMU METOJAMH, HCIIOIh3yEeMbIMH B JaHHOU
nabopaTopuu
MerTo1 MEKPOKJIOHAJIBHOTO pa3MHOKeHHUs Ha ipuMepe kaprodens (Solanum tuberosum).

3. OcBoeHune MeToI0B 0OBIYHO MCTIOJIBb3YEMBIX MOJICKYISIPHON OMOOTHH.

B kadecTBe 00BEKTa HCCIENOBAHHMS HWCHOJB30BATH IUIA3MHAY ¢ KioHupoBaHHoi JIHK
tomoJis (Fraxinus Rubrus).

B npornecce paboTbl MHOIO OCBOEHBI CIEAYIOIUE METOIbI:

- Knnonmnposanue I11P npoaykra B iasMuIy ¢ UCTIOJIb30BaHUEM ObicTporo mpotokosa TOPO
TA Cloning Kit (Invitrogen);

- Tpanchopmanuss XUMUYECKH KOMIIETCHTHBIX KJIETOK E.COlI ¢ Mcmosib30BaHMEM MPOTOKOJIA
TOPO TA Cloning Kit (Invitrogen);

- DKCTpaKIus ¥ OYMCTKA IJIa3MUT;

- AHanu3 TpPaHC(OPMHUPOBAHHBIX TUIA3MHJ] C TMOMOIIBI0 PECTPUKIIMOHHBIX (EPMEHTOB IS
noATBep kK IeHUs Hanmuuus Tpancdopmarun JJHK.

- AHamm3 TpancdopmaHTOB mocpeactBoMm 1P ¢ paznuuHbIMU mpaiiMepaMu Ui TPSMON
OLICHKH MO3UTUBHOM TpaHcpopMaluy,

- Metoap! ounctku [ILP npoaykToB:

a) ¢ ucnospzoBanuem Specific colomn (Protocol Mini Kit Qiagen):

0) Boccranosnennem JTHK u3 arapo3noro ress.

4. OcBoenune meroauku 3kctpakuuu JJHK u3 Tkanu pacreHuil.

CoOpana u npoaHanu3upoBaHa JuTeparypa o Mmeronax skcrpakuuu [JHK u3 Tkanu pacreHui.

OcBoena meronuka skcrpakiuu JJHK w3 Tkanm nmucra u kiryOHS KapToders U TKaHH JHCcTa
KpBIMCKOTO abopureHHoro copra Kaccapa mo cTaHgapTHOW METOJHMKE, OTpaOOTaHHONW B 3TOM
nabopatopun.  KadectBo skcrpakumu JIHK Obuto mpoaHanu3upoBaHO B arapo3HOM Trelie.



KomudaectBo u uuctora sxcrparupoannoit JIHK Obina ornienena Ha crnektpodortomerpe npu 260 u
280 uMm. IIpoBeneH cpaBHHTENBbHBIM aHamuM3 MeToJoB d3kcTpakiuuu JIHK ¢ ucnons3oBanuem
PHKa3er 1 6e3 Hee. OCBOEHBI JOTMOHUTENBHBIE MPOTOKOJIBI 3kcTpakiuu JJHK mis ymenbmenus
konnuecTBa OenkoB (a) u koHuentpanuu JJHK (6)

a) ®eHout xJ10pohOpM IKCTPAKIIHUS;

0) [Mperunurars 3TaHOJIOM

5. OcBoen meto [Tonumepasnoii Llennoit Peakituu (TTL[P):

- pacueT KOHIICHTpAalU{ OOBIYHO HCIIOJB3yeMBIX CTOKOBHX PAacTBOPOB MpaiMEpOB M HUX
IIPUTOTOBJICHUE;

- Moa0Op ONTUMAJBHBIX YCIIOBHI IMPOBEICHUS PEAKIMH aMIUTU(PHUKAIUKN (TeMIepaTypHbIi
PEXUM; KOHLIEHTPAIMH MTpaiiMepoB 1 Habopa Tpudocdaron

3aKIIIOYHUTENBHBIN Tan CTaXKUPOBKHU OBbLT MOCBSIIEH dKcTpakiwn 1 aHanu3y JJHK Bunorpana.

B kauectBe 00BeKTa HMCCIENOBaHMN OBLIM HCIOJIB30BAHBI TPY3MHCKHI aOOpUTEHHBIH COPT
CaniepaBu, copr Kabepne CoBMHBOH M 5 THOpPUIHBIX COPTOB, ISl KOTOPBIX OHHU SIBJISIOTCS
POIUTENBCKUMH (OpMaMHU. DTH S5 COPTOB MONYYEHBI B pe3yibTaTe CEIEeKIMOHHON paboThI,
npoBeneHHo B MBuB "Marapay". Monoasie mobern BuHOTpaga ObUM OTOOpaHbl — Ha
ammenorpagpuieckoit kourekuuu MBuB "Marapay"”.

JIHK #3 TKaHM MOJI0OIOTO JIMCTA 3KCTPATUPOBAIIM I10 OCBOCHHOM METOIUKE.

[Tocne onenkn ymctoThl M KauectBa JIHK, Obita mpoBeieHa peakius aMIoin(uKamnmu.

Jlnst u3ydeHus oToOpaHHBIX COPTOB OBUTM HCIIOJIb30BaHBl 3 MHKpPOCATEJUIUTHBIX Tpaiimepa,
pexomennoBanHbix |PGRI: VVS2; VVMD7, VVMDZ27. [TpoaykTel amMIUIUpUKAITIH
IPOAHAIN3UPOBAHBl METOAOM 3i1eKkTpodope3a B 4% arapo3HOM Treje U BU3YATU3HUPOBAHBI C
ucnons3oBanneM Etuanym Bpomupa (EtBr) (ethidium bromide staining) (Puc). Ha pucynke
MPEJCTABICHBl CIEKTPHl MPOAYKTOB aMruidukanuu. OTMEYeHO Hajauuue mnoiuMopduszMa y
M3yYEHHBIX COPTOB IO BceM 3 mpaiimepam. s HekoTopbix coptoB mo I[P mpomgykTam MoKHO
[IPOAHAIM3UPOBATh UX IMPOUCXOXkAcHUE. HexkoTopble copra Imokasanud HEAOCTATOYHBIA YpOBEHb
aMIUTU(UKAIH, YTO BO3MOKHO CBSI3aHO C YCIOBUSMH aMIUTH(HUKAINY WK TIpaiiMepaMu.
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