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Gene Cloning and Expression Analysis of WRKY18 in Vitis vinifera
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Abstract: Abiotic stress severely restrict the development of grape industry, so it will provide theoretical basis
for grape breeding through gene cloning and studying its molecular mechanisms. We cloned the full-length
cDNA of V'WWRKYI1S from leaves of Vitis vinifera cultivar ‘Zuoyouhong’ tissue culture seedling. The results
showed that V'WWRKY18 amplified fragment size of 954 bp, encoding a protein of 317 amino acids. Bioinfor-
matic analysis indicated that VVWRKY 18 with molecular weight 35.2416 kDa, isoelectric point 8.22 and insta-
bility coefficient 48.61, speculating it was unstable protein. Besides it shared high homology with WRKY 18 in
Oryza sativa Japonica Group, in Sorghum bicolor, in Populus trichocarpa and in Arabidopsis thaliana. Subcel-
lular localization result indicated that it was located in nucleus. And it belonged to type Il WRKY transcription
factor. Real-time PCR analysis indicated that Y'vWRKY18 expressed in different tissues, especially in flower. In
addition, V'vWRKY18 was induced by low temperature (4 °C), salt stress, osmotic stress, salicylic acid (SA), ab-
scisic acid (ABA), nitric oxide (NO) and hydrogen peroxide (H,0O,). Moreover, the expression of V'vWRKY18
was highly induced at 6 h by low temperature and the expression pattern of V'vWRKY18 under NO were similar
to those of low temperature induction, which indicated that NO participated in the signal transduction process
of grape response to low temperature stress.
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H, Cufii & 41 C,H, 8 C,HC 1 £ H§ S (Eulgem 55
2000). IR HECR L Z AT L R BIWRKY K S
iRy 5. A5 mim A I e SR
JE Y RN o, ik Rk H W S ) B WRK Y46 1)
TR AR P L i SRR HE AR VS OE W E RE ) 1 o
(WangZ5:2012); AtWRKY3FIAtWRKY4(HI X548 (A
PR PR 47095 4 4 B 2 AR BH B R B (Lai%k2008); At-
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Az A Bt B 38 R 2 1 38 1 BURK M (Chen %
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H ER EE AN V% 2 (abscisic acid, ABA)Z51yi 5k 5% 4]
T IS (BT S2013), SR1 2 4 & W 4
WRKY1SE K ThREMIBE T . ik, ANSZIG DAHT I
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5.0)% 1T VWWRKYISHERRET 5149, 519040 R: Sense,
5'-CGGGATCCATGGAATTCGAATTTATTGATAC-3;
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HEALR
3.4 VvWRKYISERH RT3

I 2B 55 8 EPCRAT I Vv WRK Y 1 SFHXY
Fik @A, 519 F: Sense, 5'-CTGCTTCT-
GAAGGACGGATA-3', Anti-Sense, 5'-GCCTAATG-
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Fig.2 Restriction digestion analysis of recombinant plasmids
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Fig.3 Alignment of the predicted amino acid sequences (A) and phylogenetic tree (B) of WRKY 18 in grapevine and other species
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Fig.4 Phosphorylation site prediction of VVWRKY 18
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Fig.5 Analysis of VVWRKY 18 hydrophobic/hydrophilic nature
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Fig.6 Characterization of VvWRKY18 expression in

tissues of grape
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Fig.7 Quantitative RT-PCR analysis of some stresses-induced
VVWRKY18 expression in leaves of grape
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Y a R RLE — N ERNE S S
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FKIEREMEm . WESATLLE H, WS
YIFSA. ABA. NOLARSNPAIH,O, 7] 5 5 /2
L B rh Vv WRK Y1 SH S 3k B R n, 34>
BITE12. 9. 6112 hAIX KX EIA B I KME, &
REAAAFAEZ S (HH,SHEAKNaHS X 'WWRKY18
(R AR Rk A 5. HEMSA. ABA. SNPAI
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Fig.8 Quantitative RT-PCR analysis of growth regulating
substances-induced V'vIWRKY18 expression in leaves of grape
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CLA HIF 70 IE B WRKY ¢ 1 5 [R 78 R 4 o b 22
o 458 oy ai ot R e B A T R AR . A
FONF A BT SR e AR 20 s BEAS B VW WRKY 18,
HIER 2K CDSF K/ A954 bp, Jntih3174 %
FERR T 5, 5O R A A ) P BR L AR R
FFEIR L, PR3N R IR Z 5, 25 9 70604
IR T3MCALEIR . 2770 NS TR, T
I o AT B SRR ) BN S R SRR
M= . VVWRKY 188K 15 57 ITWRKY
SR, FEAFE T AT, J& T WRKY #5% [H

T AR R WRKY 53 R 1 (J&13-A).
WRKY KR A A%, HRIEZH AR &
e TRMPRE SRS ARELETT
AtWRKYISTEP Y AERK LR E+ 5 Ehihia
FNBE e 55 R 4535 EEAE R, DAUL R Jrwrky185%
AR AA A B I X 8 aE M2 07 38 f R
J8%55(Chen%$2010), HWRKY 181 L REHF 7T 14 NI
B, INANE A FTWRKY 181 T 66 . AHIE 70 A
Eh TSR VWWRKY1S, ot #PCRES B
IR R BT B e T A — E R
FRIE, H UORIURIR BEY B35 U5 3 VVWRKY 1S
RIL(ET), WE7s 1245 W] RS 5 4 &) 0GR 1 1B
NN . Ak, VWRKYISHEASRI AL 4%
KRS R R WIVRKYISTE R R GUh B %
ik, (HRIABEAFEZE R, HPELL, MRtk
KRR, M VVWRKY 18T GE R 7 16 4 i FF et
PR AR KR B I (E6).
EYME—RIE T SEES S 55T
FIMN 2, ABA. SA. NO. H,0,fH,S¥) 2 5k
R E VIR EEZE S50 1. TFR A MAL-
WRKY18% ABAFMISAM 7T (Chen%52010); At-
WRKY 18FIAtWRKY40., AtWRKY60+H B 1FH,
HABAfG 58 EHABI4. ABIS[W-box 454 410
HABI4RIABIS (1235 (LiuZ52012) . A 52 it i i 5
EPCREEM K BLVVWRKY185% ABAiF S IR IA,
HEM VvWRKYI8F] Gl 2 5 ABAfE Tt 4%
& A N B BAE K H . NO — R EE R
WG 551, AVHFRUESENOZ 5B L2
>k B R BRiE J5 B (nitrate reductase, NR)IR £ [(INO
Z 5 IR IR, I8 5 T W= R S
BN E AU M (Zhao%52009); 1 CAKE AL
PRGN IR 524 5 2 T W ENO & &, Tt in
NOVH 71 K e -1-4-3- 48 AL ¥ (tramethylimidazo-
line-1-oxyl-3-oxidepotassium salt, cPTIO){E Y #4IK
BEFHNOS &N, HePTIOK RENS B 3% 1Y ik
AR IR 24 e e i it 2L AR B AR AU 9T 88 7 5 |
[7] B B A VRO 75, 340 R PG R S A0 1 B Ak Tl
(superoxide dismutase, SOD). i %& ALY (peroxi-
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