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A Review on Grape (Vitis vinifera L.) DNA Extraction and Molecular Identification for Wines
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(1. College of Food Science and Technology, Zhongkai University of Agriculture and Engineering, Guangzhou

2. Guangdong Inspection and Quarantine Technology Center, Guangzhou 510623, China)

Abstract: Molecular biology techniques can provide direct authenticity and quality identification of wines. The resolution of
technical problems on grape DNA extraction from wines and the subsequent application of molecular marker techniques in
grapevine identification are of great interest among researchers and of high practical value. A literature review on molecular
biology techniques used for grapevine identification for wines in recent decades is given in this paper, including grape DNA
extraction from wines, DNA quality evaluation and grapevine identification. A systematic comparison of DNA extraction
and downstream detection protocols reported in the literature is provided as well as a detailed analysis of the three steps
involved in DNA extraction namely DNA enrichment, crude DNA extraction and subsequent removal of polyphenol and
polysaccharide, and DNA purification. The technical advances in grapevine identification represented by microsatellite
marker technology are displayed. Meanwhile, the application prospects of gene detection technologies in authenticity and
quality identification of wines are discussed in this paper.
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Table1l Summaries of DNA extraction and downstream detection protocols for grape juice and wines
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W 1.0 mol/L Tris-HCI (pH8.0) , 1.4 mol/L NaCl,
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A EE 1% pHE R, BUETBE

W % pEELE, Bl 10 mmol/L Tris-HCI (pH8.0) , 1.4 mol/L NaCl,
WEE U TEEMMEE K 20 mmol/L EDTA, 2 ¢/100 mL CTAB,
e SRS 2% fHELE, 69/100mL PVPP

MA2% p-5i e 2 10 mmol/L Tris-HCI (pH8.0) , 1.4 mol/L

WAL BOMGETTE: TEZM  NaCl, 20 mmol/L EDTA, 2 ¢/100 mL CTAB,
k2 I 2% 43 ZF, 6 ¢/100 mL PVPP
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2% P LB
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W 3 K FH () 1 % T DN ASR IR ZE il (31D, Zeng Jie
SN T 2 M5 AR S BRI R, DNA#E
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MELITR, MMERMWCTABILEMSDS i ik
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THE R IN0.6~0.8 £ AN 73 A B 82 5 7R A
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YT e b 35 BhIA B I DT R (RD 5 A4, mlk
16 I DN A B BB AL 18770 G FH ok it — 25 4k pr 4245 1
DNA, LU R TR AL A 4 #7826 't i S PCRSE LR
STDNAZEE 1) 75 5K 02252

3 DNAREHr
FEDC AL & 9 DN ASE R ARt RE A, B IE

DNA R EVFMFabr G N EE . 7142k s i il %
FH 3 66 FE 300 5 2 B 47260 nm 5280 nmik K 4 W

R, T DNARIR E 0 A e LAl . SR,
M PSR EUIDNA,  BR T S TR TR A R R A
DNA, A JET Kk 2 i B2 BE S T AE V) IFIDNA,
I, e EVE IR AR e SR LI DN AR 15 &5 1 6 &
WIEDNA. KA EEFH 54, HiEPCREL N E &
PCREAT 7 % 4 57 1 55 D8] 23 BT W) e 0 1 42 1) 5 BT 4245 1)
DNAH & i a fr e MERE R . 8280 H T H AT STk
T8 P T FH T 2 R A R S 1 R DR BT I PCR S )
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Table2 Primers and probes for PCR of endogenous genes in grape

AR 4R kY FIRE A
TFFA#: 5-ATGGCGACGGTATGGTICAS
PNCED?  REE4: 5-CGCTCCTGGACCAATCICTGS' T

{R%r: Fam-AGTCACCCTTAATGGCGGTTC-Tamra

IERA9: §'-CGAGGAATTTAGAAACGCTCAAC-S'

HHAEEE GenBank:

e R 5-GCTGTGCCAATGGCTAGGA-Y' 63 kim0
{ft: BHQI-TGCCAAGGGTCCGGCCACC-FAM
HEkH ERE: §-GCACCGTTTTCAAGACCGAT-3' GenBank:

, 3l
EOEE mpgd 5-CATCAGGGCACCTAGTCTTGS iy Bl

4 FWEHLMHEE

T 260 T I O R A R K e R R B OR SR
DIRH DG, R 1) 2 v o 0 26 W %o 9 SR P 170 7 5 ot b
FOWC A B PR B BESK o Dy 17 DR e 2 70 0 G )
V2 B K vk = KRR A S S AT T R
TRAPALE W o VR A8 F R 7 XA BR A 2 B LA i &
AR EAT R . UTAESR, A T bR R G BR v A B
KEL M (restriction fragment length polymorphism,
RFLP) . BEALY 1 L &EHEDNA (random amplified
polymorphic DNA, RAPD) . ¥ 3 F B K & £ &
(amplified fragment length polymorphism, AFLP) Fifi
T EFriC (simple sequence repeats, SSR) 25 L4 RLIh )
I P T A AR % P, SSRERIE H AR FH SSR 4 3 ) {4
SRR ABETE X R R M S AT PCRY 1Y, g1
3 A P P Uk T A L K S T BRI A S
AN, TS5 AN R (%8 & s F . SSRAF FhRidH
AR BAT KT DNA U 2R 20 B BRI, BIE L 5 B 1
DNA L GEREAT 70 #7458 S5 i, BRI 32 2 F 16 2 3
HHR ] R R S E

Siret 250 A A A R I B 14 761 467 0 h S H DN,
FHVVMDS5. VVMD7. VVMD21. VVMD24f1VVMD32
X5 AN R AL R AT RN, RS A ) K] E — A
IR T %) 5 IChardonnay B+ Clairette B+ Syrah NIl
Grenache, X 9 /™ 4] i VS 5 1% (1) 7 26 T E 0% 1 1)
F107 565 S0 R B B 30 % 11 S PR 4 Rl SiretSEPUIE B
T T A X PR N R, ROz R H B R 2R
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FiADNA (mitochondrial DNA, mtDNA) {4 {ADNA

(chloroplast DNA, cpDNA) , [ & & AH% T 41
DNAW F 5, HLRARFIHLEADNANIKTE, b2
s AR PIE . SavazziniZE ™ BE 08 BT Hb M K % J5
R I alf A A R I A2 R4, A A Genotyper K
PRS- HT R BT 38 45 2 (i T2 P 81 5 AN TR A 4 Ak
M B P BN AFAE 22 5, R T] e SAKDNAMR FE A
Wy, 2 PR HADPCRINEFE %; Baleiras-Couto2s®
R 6 Pt g i% SSRAN2 Fhit AR SSRAw LA ARid X5 Fh
B b PR RN bR AR B R TR A I AT T AT
R I ALE KR it o T D T 25 38 R s — 3T 27 o e L A9 v )
PS5 ien, HraARSSR ELYN A% SSR % id i -1 4
WA . Garcia-Beneytez 5™/ — MPCR X Mk &
FE P BVVSS, VVMD7. VVS2, VVMD5. ZAG47.
ZAG62. ZAGTIMVVS293L7 MA T EFH, FFRith
ST R R R TR P T R & R, O R
IR R ST R BRI 2 S BRPCRIF bR (1
PHAE, AT LALE [F]— J S & o R B A7 A [R] il TR
PSR, AT 2T A DNA L B[RRI 4%, 7R
TR BRAC S I AR RRE i P A AE R 22 P A R g T R
B BUFIR .

SRELSSR 73 b ic (A AH 5 A5 J2 AT LLE I 2 B SCRk
7] DU I 15 [ SSR 7> F AR i s B, R A IR
B R ERICEOE E WK 3. B % SSRAY T hRic A
£ (Swiss Vitis Microsatellite Database) #{ 4201446
WS T 171 4 A B A6 4 R R SSRAE B, %3 e R R
6 IMNSSRFRIC (VVMDS. VVMD7. VVMD27. VVS2,
VIZAG62. VIZAG79) , X4 7171 frHi & i Fl . &
KFV 4 & SSRAF T ARt £ 4 2 (Grape Microsatellite
Collection, GMC) Fe# 4 fhFh A AR T 2 AL SR
LRME TR TRER, RRERNERAFEM IR S, &
PrEER A2 B BE . PPk A 5] SO A B
SIHTIT XTI 2

#®3 WENMIDERCEREE

Table3 Databases of grapevine microsatellite markers
e N it AR
The Swiss Vitis Microsatellite Database ~ Université de Neuchétel, Switzerland ~ htp://www 1. unine.ch/svmd 1M
I University of Crete, hitp:/igvd biology.uoc.grlgvd/
The Greek Vitis Database Heraklon. Greee ndexhm 29
Grape Microsatellite TASMA, San Michele, http://meteo.fasma. t/genetical 718
Collection (GMC) Tuly gmehtml
Identification de Variedades de vid Departamento de Biologfa Vegetal http:/Isivvem.monbyte.com/ 5
Caracterizad as Mediante Microsatelites  Universidad Politécnica de Madrid, Spain sivvemasp.
5 & W&

Bl A N AT 8 46 I SCAL PR S B A b oz, R ik
PR &I T 9T U IR . 2 A2, Tidg bl

BT OCBMEAELE” . “RARFEEFT . HE CEEHEA
a7 ERAELR, IRZIFN T SO E
FRAES™, BORAT o 7 8 0V B T A R e R e, T
R T2 IR 2Bt o T H A 4 0 1 e TR A I
JRITT  WF T I S S 9 Dy A 5T A B AR RE
DR T I R MR SR A AU BRI S

15 ot S AR ] YRGS ] ot R S O BAR R
e e R U 5 AR AT DA KD 4 031 R 3 R T A
2] el i B L LR AR, DT e % D 565 ) ] 4 9 14 0 A
AR AL — P B E IR . i 2 T LSS
73, I E A & I DNASRBON > 7% E IR B A
BERE, EERIN: 1) R AU BN B & o &
DNASRIL L K SSRELA 5 5 #E 73 H] 4] i Bt 1) 7 95 2 A
B (R1) 5 2) Refis i 45 5 & 18 b S BOERAS ] 4 1Y
DNA, e mh A 7 AT 74 a2l

I, A EA FTEFE T8 b S A A
AP RRIE L BRI LIS R A Y o SR AT S AT A A
D BARAE R R AT P 1) H AT 0 R RE R 10 % T
DNAFRRU iR R AL, U T A5 A0 218 % 18 e ot
EDNAE U A fre ] 40 11 2 D] 26 Tl R ) S B % PR
AT AEIZIANT, ATCABAR 5 AT AT 2 2K, 1
1368 3o PEE S PR 4% ) BSOS B 5 LA REDNA
B (UUBED WFIR); e YR BR AR S5 % B P 8 45 05 ¥ 04T
DNAI4itk, LA G i i pb i R vp KA 50y . &
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