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W OE: OY8E WRKY2 ZHEMWINEEM R LA RE  WRKY EAREERAAN - REEHFHNTRE, €
IEE Y N X A= b B a AR A F LB PRI XENEEER. BHRARALFRBREREE
SE WRKY2 £EH, ZEFMHERKE 1065 bp, 45 355 AR, FHHHEHZBEHERT WRKY £
BHBA L HESEMN CX-CXuH-X-H, MBREAXEMNERRWEE5FN WRKY? REXARIE &
FEEFII AL 96%, 5B WRKY & A MAHELEN 86 % . I ARBREAELAERBITHEPHRBEEA.
SE AT R PH A S IRE B L, TR TR I TEAR AN BE 4SS W-box Tk, T ELIX M 45 S sE i R R 4H B &5 4, Mt th R BA
StWRKY2 REe45A 548 2R3 W-box DNA H B, iFH] StWRKY2 5 W-box /A B AR M. B L%t
EFEPCREARSVZHEEER ZHHIHERLIR . GREZUZERN FTHEERPERE, HREHMZE, ik
—SHMRZERTRS 504, W DA EH T HT 10 pmol/L LB, 10 pumol/L K4 .200 mmol/L
NaCl.400 mmol/L PEG # ¥ H1 4 ‘CLRALTE , A BETH 6 h, LA 298 Y2 B PCR M4 R B Wi & 72 KB b
WS EX B E T, % 200 mmol/L NaCl 1 400 mmol/L PEG 438 6 h J5 £ A B W B 75 ,{87F 10 pmol/L
R 4 CRIBAEGRAE ST BT B2, W StWRKY2 fe00 B KB . NaCl f1 PEG X =#h 3
A EE . HRERN N —ERANRE SR E WRKY2 ZEHE KD R838 E 2 Al
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Cloning and expression pattern research under
abiotic stress of the WRKY?2 in potato

LI Li-Qin, WANG Xi-Yao”

( College of Agronomy, Sichuan Agricultural University, Chegndu 611130, China )

Abstract; Function of StWRKY2 has not been reported. Plant WRKY proteins are found as an important class of
transcription factors in recent years, which are widely involved in biotic stress, abiotic stress and growth development
regulation, and they are mainly divided into three groups. WRKY2 was cloned from potato by homology cloning,
with length of the coding region 1 065 bp, encoding 355 amino acids by DNA sequencing, With the amino acid se-
quence of StWRKY2 blasting in NCBI, 19 homology amino acid sequences were selected to analysis conservative do-
main. Amino acid analysis showed that the S(WRKY2 contained 1 conserved WRKY domain (TTGACC) and be-
longed to the second group of WRKY family members, and its zinc-finger structure was C-X;-C-X;; H-X-H. Phylog-
eny tree results showed StWRKY2 was the most closest to SIWRKY7 (Solanum Iycopersicum) with 96%
similarity, and the similarity of a WRKY protein of tobacco was 86%. The protein-GST (glutathione-S-transferase)
complex was obtained in Escherichia coli by using the method of prokaryotic expression, StWRKY2-GST could com-
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bine W-box in vivo by Electrophoretic Mobility Shift Assay analysis, but only GST protein could not combine W-
box. StWRKY2-GST combination with W-box could be competed by cold probe(unlabeled probe). And the experi-
ment results also showed that StWRKY2-GST could not combine mutation W-box, this suggested StWRKY2-GST
combined W-box with specificity. Analysis of StWRKY?2 expression level in the root, stem and leaf tissue through
the real-time fluorescence quantitative PCR, the results showed that the gene was mainly expressed in the root. Next
was leaf and stem. In order to further study the possible function of the gene,potato seeding from tissue culture were
treated under 10 pumol/L low phosphorus,10 pmol/L low potassium,200 mmol/L NaCl,400 mmol/L PEG solution
and 4 °C low-temperature treatment for 6 h,real-time fluorescence quantitative PCR showed that this gene expression
level decreased significantly after low phosphorus treatment, expression of StWRKY2 increased significantly after
200 mmol/1. NaCl and 400 mmol/L. treatment. Expression level of StWRKY?2 had no obvious change after low po-
tassium and 4 “C low temperature treatment. The results indicated that SStWRKYZ2 could in response to low phos-

phorus,NaCl and PEG three kinds of abiotic stresses. These results would lay a solid foundation for further study of

35 %

potato WRKY?2 gene function,
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WRKY #%FxH FHE M ENTED KA K
EH . Y0 a4 A SPF1 (Ishiguro et al.,1994), X
REANFAREEXNKESHE 60 MEERTH
WRKY M8, KPP -+ EFr LK
WRKYGQK, &M ik &F — LR LUFHE 4
F 38, J& R AH 4k M\ L& AE 9 49 0 BROR L KRS A B
KEMERER POEEE T XMEH (Cormack
et al.,2002 ;SRR A% 2004 ; Hara et al.,2000;Sun
el al.y2003;FRIEE%,2012), WRKY EHZ 5
YIB BB YE (Li et al.,2006) AR (Xu et al.,
2004) .3 % (Robatzek et al.,2002) Ak 4 4 1 55
A4 T B (Mare et al., 20043 YL 3CHE %, 2009 ),
PRI AWWRKY22 #1 AtWRKY?29 C %% &
MAPK 55 % #& 0 T4 s, S 5SHEMEE R IR
YIHIE S 15 S (Wang er al.,2004), —3%% WRKY
EAZE5HYAERETIE, g rd TTG2
A% — 1 WRKY ¥ FH T (B AtWRKY44) , %%
AERERETEKFERE . ZEFR AN REE
RAF BB > BIRH 5+ X (Jonson et al.,2002),
L/ Y WRKY6 XF K 8 b8 & 3 b Sk R A
(Ichiro et al.,2010) , Ui B % ¥ % B 46 W 38 4F
HEP R EREEM.

LA (Solanum tuberosum ) 32 B Bt 7 4k
KRG ERFNE Z GBI R EEY, RE i
REH ZFE, DR ENE N MR, 25N E S,
BEFT AR SR, REE M T B, Bt D E R,
HhEE2RTREAH SRR RREMN, A5
RERMETES SRERM KA WRKY2 £H,
FEHI AT R X E A BT WRKY RIESE 4 A

BB S R C-X,-C-X, H-X-H, 38 12 % 5 BH
SLWIEH R E O ERIN R R 455 DNA B &P, A
I ) FHS2 A % Y6 i B PCR AP H7E MR8 R0 . 5
it .PEG fl 4 CIURAFEL AR AE A Y 5 B8 T
B EAE DL X R A 5 R A DY 5 % B 5 W T RE B
TIRAEAY .

AR

1.1 ¥ 8l

i SR E MM RN, BRI K¥ESRE
B O BEE . YA R AL B R IEAE MS R
EAEK 1A A D82 E B WS TR R b 22 693 A
4 CRIBHLE 6 h, KIFFF B DH5a F1 BL21,
DNA BRI sifb iR &0+ R BERE dLEHFE
FRZy 8] s pMD19-T SEREF K . ExTaqg DNA B & 8.
TADNA %58 T TaKaRa A& (K%,
1.2 Fik
1.2l RREAFREE RNA AR AR
H B B A B, SR A Trizol B542HUE RNA,
RIER R K DNA, REFHRNIERR 10
pL, 7E DEPC 7K 4b 38 3 89 /N8 s AR vk i AR 31 41
41:0ligo dT 0.5 pL; ANTP (20 mmol/L) 1 pL;
RNA 3 pg; #VKZ 6.5 pl. 65 CAZH 5 min,
K EAHEDL 1 min, HEE L RFEMA 5X
First-Strand buffer 2 p1.,0.1 mol/L DTT 1 pL;Su-
per Script™ 11 RT 0.5 pL, KRB 2 42 C RN
60 min,70 CALHE 15 min., ¥ REYHE-20 CH
FEH.
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1.2.2 ¥ ¥ WRKY2 £ 8 R REEFH 7,
Ji Primer Premier 5.0 i FIES| 8, 51 8% F 5] N
WRKY2-F(5-GGATCCATGGCTGTAGACTTA-
ATGACCA-3' T RIZ &b &= BT 7 A&, LT D 1
WRKY2-R 5| # (5-CCCGGGTTAAGAAGAT-
TCAAGAACAT-3"), PCR RRi#&ZLL 0.5 uL cD-
NA FH#H, N A 10 X ExTaq WK 2.5 pL (F
Mg*" ), WRKY2-F fi WRKY2-R % 0.5 uL (10
pumol/L),20 mmol/L dNTP 0.5 uL,ExTaq DNA
RAH 0.25 uL(5 U/pl), /K E 25 ul., PCR &
B 25 .94 CHIAME 5 min; 94 CAEME 30 5,55 C
Bk 305,72 ‘CHEAH 1 min 10 s,3£ 35 MEH ;&G
72 ‘CHEA#H 10 min, PCR =¥ F 1% B¢ f5 bH 5 I
¥, &Rl N

1.2.3 AB AKRR A P HTYEE KA )G, H
WEM KB, RE S pMDI19-T £k 16 °C % 2 5t
B EEYHEMRKGITE DHSo BREZSREHER
AETHEEENW IBERL#SERIR.FX
PRERBA Ta R, AT V% PCR 0, SR /5 FE ML B 3
A~k 7 Y B M 5T R AT I (B Invitrogen A ¥
TRERRSHERAFD.

1.24 Folad EEWHEHER NCBI #E 87
2% ORF Finder F 3% (http://www. ncbi. nlm. nih.
gov/gorf/gorf.htm) ; % B R & R 5 5 49 [5] IR
JF5) 1 & B NCBI £ fit iy £ 28 BLAST i# 17
(http://blast. ncbi. nlm. nih. gov) ; & 4t ## 1L & A
MEGA4 417,

1.2 REABRABAHE B EQAFRENL F
H31% WRKY2-F #l WRKY2-R il /5 IF % B 5
KIS PCR &4 If [l H g 2L B . 38 i XUE 20 A
EEN T EEENEREED pGEX4T-2 ik I,
REFHERELFEHATENELRE,KHA
Jot H BK-Sepharose 4B %k F Xt H & 5 #1744k,
K Bradford kMl e EHWE , L EHR G T
BRI TokFETE R

1.2.6 # M % % (EMSA) ¥ &F W-box
DNA ¥ (CATAAGAGTTGACCTTGACCACTA)
F1%8 748 ¥ 5] (CATAAGAGTTCTCCTTCTCCAC-
TAHRBKREE 3 K, ALEE BN &6 B .
VE JRC BH 52 86 % BB Light Shift Chemiluminescent
EMSA Kit(Pierce) i{ | & ¥r i 22 BRH# 1T .

1.2.7 5HF WRKY2 AR 2 454 MNIEELE
A AL R0 i 0 b 3 A0 D 2 B 4 v SR Trizol 548

B RNA, 7 % J5 3k 18 cDNA., R F [FFE 8 3
RBDLHEHER . MHMZER cDNA, A5 F %
L BY & B PCR £ AR H 9 H H JH47 53, /& I
StWRKY2 ZTEAFHBEMARAEEHREF L.
PWEmMIIYHN GG -TTCTCCGTCGCCGGCGAC-
3 1 Bl 4 (5'-TCATGCTAATAGCAGG-
GACT-3"). A EFla fEN IR ERE, Y #3519 H
EF1aF (5'-CCAGATTGGAAAACGGATAT-3") Hl
EF1aR ( 5-CACCAGTTGGGTCCTTCTTG-3"),
BB FR A 20 pL, B A4 95 °C 5 min, RJ5
95 °C 15 ;60 °C 60 s,40 MEF,

2 HER G

2.1 EMEEN PCR I EREE

LS E 4 3 cDNA AR, # 47 PCR 3~
WLy 1 SR M B A By R I S L FT 0L 1
ZA0 1 kb WEAH(E U, &AW E LG, 5
pMDI19-T Z iK% 82, # 1k =9 £33 ¥ ¥% PCR i 3%
J& 53R4T BE T FE R % B A Y 2N A AT I .

M 1

2000bp
1000bp
75Qbp

B 1 SIWRKY?2 REY 14 R
M. #Rig 20005 1. PCR =4,
Fig. 1 St WRKY2 PCR product
M. Marker 2000; 1. PCR product.

22 RIS R RS HAHHME

PRI SRR, HEE AR R EE N
1 065 bp, %% 355 EEM., F StWRKY2 pU&E &
B8 77 5 NCBI M3 9 #) Blast 1T EL L X, AR
EHREVEER R 19 FEERTH HTRFE S
B, IF 38 1 b X A R B R IR B = 9 WRKY 45
WEGETER, SRR EMN WRKY2 8F 14
R WRKY #tgik, R &M E R R C-X-C-
Xy, H-X-H, BT WRKY HEME _4H (& 2), F
RREX 20 "EAMNEERFH (LHE
StWRKY2) HEZGELAEWM (B . 4 EH, &
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H Y 35 %

TLHE B WRKY EIG-D48 % 3R 38 =2 52 3 5 JH
B 355 338 (Takemoto et al.,2003), [H 1 #E 0
StWRKY2 W68 5 S48 TR EAH G, HiX & 7
BLE i — 5 AE C SRR R .

RN LA BN E 3 F B R AE
FH 7T A Mt 1 B R 5% 5% WRKY ¥ F iy
WRKY 25+ £ B R 454 0= 4F ek W-box &8
{37 (Eulgem et al.,2000), EMSA 3£ % & HRTiF R
EH 5 DNA BEAERT R A &/, H A B # R
MR S . Ciolkowski et al. (2005 T A
[ W-box fl| 3 J7 5 X U 51 5 1~ WRKY ¥ 3% [H
F458 W-box BB ; Verk e al.(2011) BF5YiE B
AtWRKY28 645 & B AT RESE & A ICS1 (& 5 SA
BEMEFRDEISF L AMAENTiZEEELX, A0
TR H EMSA L RIF A StWRKY2 e 454 W-
box, M ABELE SR W-box, Wl IZEH E A
FHETH DNA &475 .

AR 5T i3 RT-PCR %f SiIWRKY2 K334 #
AT AT, RAHEEEAER P RS, ENHTEES
5O8EEA YN, I RRPIZE
NEFEMKBHELHE 6 h GRAEZH B MEMK, i H
StWRKY2 & 5K 8 M 18 & N, #l B IF
AtWRKY6 it #p il T B EH phol MERIEX S
B 38 N, ZE LR % P i B R ik AtWRKY6 1)
AR R AR EUR R B, Bt AtWRKY6 7EIX
HERESEETEN D RIAFERF (Chen e al.,
2009), StWRKY2 7£ 200 mmol/L NaCl #1 400
mmol/L PEG &3 f5 £ X EHEBF S, KW © WA
XFMBENE. 5% @ RMEXH Ac
WRKY70 #f1 AtWRKY54 g 4% 18 33 18 3 S fL P &
VT 25 R IT B9 98 1 18 OB, X PR S 8 P ARG XL
Z2 A5 A AE % 4% 58 X PEG B 38 893 M (Li e al.,
2013), 5Bl R 55 0 B TR B A S BE R DG 1 /s
# WRKY10 #£ik/KFF PEG.NaCl. & fl H, O, 4k
PSR A B, FE MR R g B R X TaWRKY10 7]
LA 1 A R R B o R R A R B, U A
TaWRKY10 73X W) F i 38 52 1 o &2 3 1F 38 48 19 4
F (Wang et al.,2013),

DREEN-FHRAEEAEENETIEY,
ST FRAE . ERM/NE LR S, WRKY ¥R H
FHAFRED,E—WMIE W SIWRKY1 7EF# 3K
S bR % BG5S R 8 (Dellagi et al.,2000);
HEWRKY BENCH B, ZEOERKBITE

FERIIFEIE (L er al.,2011); 4% DNA B H
IR WRKY %X HFS 5HRE BTN
Bt RREAZREREFREBESETTHEY
B TAH % 09 55 R #2005 AR B ) (Gallou et al..
2012), MEHEERNUAES S THEYFERE, Bk
M E L E o WRKY ¥ 2 F U664 8 ik, X
T DA B B A K E B E R TAE
HEAEFEEX.
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