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HZ B GrWRKYS EE R EMEYRIZEHEEE

FR=, FELE, 2 K, FRET, KRAY, TLE]

(1. =R KRS R¥ESEYHEAR¥EE, BY 650201 2. KRN ¥BE WIRABE ¥, =8 Ei& 6531005 3. = HMH
Ay Bl e 25 MBS ET . B 650223; 4. St A EE W TSR, St B 551700 )

# E. WRKY HE A2 BT 258 —3% DNA $: 5345 55 5 B 1 7890k AW B W& ki
AR E T S % PGS R DA A A Y B AR R P A R AR . IS AR R IR 4 i T
A A Y B SR B IR GrWRK Y5, 5 I FH A= W45 8. o J 12 0% 25 R Ty B 1 AT 500 , 440 it A ) o 36 3 2%
M, SR FIH AR SAEE R RN R4 G-WRKYS B EHFEF, i S S W, i i RT-PCR 4 1
GrWRKY5 ORF J¥5, 3347 TA Foke T T 514381 /8 A T2k pENTR™2B-GrWRKY5,4 LR &
NG M A Y ik Bk . GrWRKYS5 ORF 2K 591 bp, 4i#i 196 40 2 . GenBank % 5525 KF922375,
Hops 167 5 170 Z E A @ &R (W) R 2R (R) V& R (KO &R (Y)O A WRKY E AR
“WRKY”45#), B840 Hr £ B GrWRKYS J&2 WRKY @R EM MR . 24 Y1E B S L840k,
GrWRKY5 (W55 HL 25k 6.29, SR IGHEECK 61.37 , REE T840 57.80, BT ¥Hi /KM h-0.708, 4 3£ K 5
A 20 PR FERR , Hoip KA R MR (Asp) MR BR (Pro) & i e i, 9 8.1% 5 L R & R (Cys) & 42 i A% (U A
1.0%., EEMRFEINRLE KT W £ W, GGWRKYS 585 57 b WRKY % # it 4 15 8 & 35T 1Y 2
WRKY27,J8 T Il e K2 51 5 CrWRKY22 fl VVWRKY?22 B HM FE % L RZK T 5 JcWRKY47 Fl Te-
WRKY27 3456 2% ; BLASTp 45 5 7R . GrWRKYS 5 R UH 38 BnWRKY27-1 A4 [l PR B 8 (o 69%0) 5
MBI AaWRKY22 1 — B AR (XN 31%) . LA Gateway A 171344k pENTR2B FI H B 24k pK.GW7 &
FAl, BN T A It F R AR pK,-35S-Gr WRK Y5, % 48 1A i J i A8 78 Sy 3% 35 K AE 00 s JF L T e B S5 A
PR B AR B AL 2SS TR L R B S WRKY 5 D 8 59T A ST IR KR .
KEWR: HEM; GrWRKY5; BER Ll F5150 075 YRI5 E Ak g
FESES: Q943.2,Q786 XEEARIRED: A XEHS: 1000-3142(2015)05-0741-07

Cloning and construction of plant expression vector of
GrWRKYS gene in Gentiana rigescens

WANG Cai-Yun'"', LI Fu-Sheng', LI Tao*, LI Cai-Xia®,
ZHANG Xiao-Dong’ s, WANG Yuan-Zhong’

(1. College of Agriculture and Biological Technology s Yunnan Agriculture University, Kunming 650201, China; 2. College of
Resources and Environment » Yuxi Normal University s Yuxi 653100, China; 3. Institute of Medicinal Plants, Yunnan Academy
of Agricultural Sciences, Kunming 650223, China; 4. Bijie Institute of Traditional Chinese Medicine, Bijie 551700, China )
Abstract: WRKY protein is a class of specific DNA-binding transcription factor widely studied at present,which plays

key regulating roles in the biosynthesis of plant secondary metabolites, the physiological processes of plant growth,
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development, senescence and the defense reactions of both biotic and abiotic stresses. To obtain the key transcription
factors involved in the terpenoid biosynthesis.a gene GrWRKY5 was cloned from the spire of Gentiana rigescens. Its
bioinformatic analysis was performed to predict its functions and its plant overexpression vector was also
constructed. The gene specific primers were designed according to the transcript sequence of GrWRKY5 from the
transcriptome of triennial G. rigescens. The open reading frame (ORF) of GrWRKY'5 was obtained by Reverse Tran-
scription-Polymerase Chain Reaction ( RT-PCR). Then TA cloning, sequencing, and sequence analysis were
performed. Entry vector pPENTR™2B-GrWRKY5 was constructed,and the plant overexpression vector of pK,-35S-
GrWRKY5 was obtained after LR reaction. The ORF of GrWRKY'5 has a length of 591 bp and encodes a predicated
protein of 196 amino acids. The GenBank accession number for GrlWRKY5 is KF922375. The tryptophan(W) ,argi-
nine(R) , lysine (K), tyrosine (Y) between 167 and 170 in WRKY protein consist of the " WRKY" symbolic
structure. Sequence analysis showed that Gr-WRKY5 was a member of “WRKY” superfamily. Results of bioinforma-
tion software on line analysis showed that the theoretical isoelectric point (pI),the aliphatic index and the instability
index of GrWRKY5 protein were 6.29,61.37 and 57.80,separately. The GRAVY (grand average of hydropathicity)
of GrWRKYS5 protein was -0.708, which indicated that it belonged to hydrophilic protein. GrWRKY?5 protein con-
tained more than 20 kinds of amino acids,and the aspartic acid (Asp) and proline (Pro) accounted for the highest
content (8.1%) ,while Cysteine (Cys) content was the lowest accounting for only 1.0%. Results of phylogenetic a-
nalysis showed that Gr-WRKY5 was at the same evolutionary branch with AtWRKY27,a member of class [le,and
that GrWRKY5 was close to the CrWRKY22 protein of Catharanthus roseus and the VVWRKY22 protein of Vitis
vinifera and was far from the JcWRKY47 protein in Jatropha curcas and the TcWRKY 27 protein in Theobroma ca-
cao. Results of BLASTp showed that GrWRKY5 protein had the highest identity (69%) with the BaWRKY27-1
protein in Brassica napus »while it had the lowest identity (31%) with the AaWRKY22 protein in Arabidopsis thali-
ana. The plant overexpression vector pK,-35S-GrWRKY5 which was suitable for agrobacterium tumefaciens and
gene gun-mediated transformation was successfully constructed base on entry vector pENTR2B and destination vector
pK,GW7 of Gateway system. The successful construction of plant overexprossion vector pK,-35S-GrWRKY5 will
provide a foundation for its genetic transformation into Arabidopsis thaliana and Gentiana rigescens and provide a ba-
sis for the further study of gene function.

Key words: Gentiana rigescens ; GrWRKY5; gene cloning; sequence analysis; coustruction of plant expression vector

WRKY 5 55 [H 12 3L AF R A2 A8 ) O A B %

35 4

G AR S A 23 3 2 DNA [ 45 G 16 P 0 ol 55 503 ik

SERPER T el Ishiguro er al .(1994) FETEZE (1 p-
omoea batatas) F' &% B, Bl J5 7E M % ( Nicotiana taba-
cum) B e (Avena fatha) . 4% 2 (Solanum tu-
berosum) \ EHK (Zea mays) JKKE(Oryza satiwa) FAE
PrbAH 4k 5C B T % S 5 1 R (Wel et al., 2012;
Dong et al.,2012; Huang et al.,2012), WRKY }:[H
TE R A A W G R 5F 8 B B (Giardia lamblia) (Pan
et al.»2009) FHG VR B 2% 3 P AR 8 (Dictyostelium dis-
coideum) (Ulker et al.,2004) 8y B2 50 e 3TN
ATTXF 12 Ak PR A ) P e A R DR R e L IR S T i
PR IR L BDK 24 15.4 ACAF T, B 28 A= 1 S R 43 1k
ZHI. (iR .2009)

WRKY #5702 — K& m ERT R h Y
60 AN K I 5k L 2 i WRKY 25 1 i) 4 45 2
F. 88T & 2k (ND R 3 B9 7 A PR SF & R
WRKYGQK S 1% P8 <7 25 ¥y 3k i1 £ 0 7 51 i %

ROEF = %,2013) 510 FR 3 (C) A Uity (14 FE AL B 45 45
P 7E A ) 254k v R H AR T (Kie et al.,2005), R
PRAF 45 45 K 19 B 4E B2 WRKY 45 44 58 i 5 i, 9%
WRKY &EHZEEST R 3 5H 24 WRKY 45
By F C2-H2 (C-X4-5-CX22-23-H-X-H) 5£ 15 45 14 iy
JEE T &A1 WRKY M4EE & C2-H2(C-
X4-5-CX22-23-H-X-FD B8 25 i i 28 11 25 &% A
14> WRKY #4558}z C2-HC(C-X7-C-X23-H-X-C)
PEAREMB NS T2, (Eulgem et al. 520003 Li et
al. ,2010; E¥ =55,2013),

WRKY %% st X 76 A8 9 A W AR A= ) B 480
2 KL MG N & ok & 2 AE H (Mingyu
et al.,2012; Rushton et al. ,2010; Robatzek et
al.,2002; Ren et al.,2010), Xu et al.(2004) M\t
HHE (Gossypium hirsutum) P IEREERI GaWRKY1
ok R FTEM W 0 AR Y & oM bR AR,
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i fE 1% & e GaWRKY1 825 T Ri#uAf (+)-
1-6-FE A8 & Bf-A-((+)-1-8-cadinene synthase-A,
CADI-A) ¥ ¥ (1 9815 s Ma et al. (2009) I 2 46
(Artemisia annua) P ILEF] AaWRKY1 # K, It
UE W32 DR 3 18 95 9 8 R AR W) G R AR b i DG B
fifi 2 [ amorpha-4, 11-dienes (ADS) ) 1 P 3 1 2
5 HE R EYE R

HE I H (Gentiana rigescens) & = 7 18 b 245 #1
Z o H B0 S e IE TR SR A A W QL
85,2011 fH AR Wy i AR KA 4 HIL B i S 9
B BE A F (2012) B BFSE R W] WRKY 5% 3¢ A 7
TEMG 2 AR W & A 45 b ke AR T OB A 55
2012), HHT, BN A% WRKY #9858 24 h 7
AR IT KR S AR b L A DG g IE A5 g AR R A 4
WRKY Z [N Iy e 9 0F 78 R WA 8 . A BT 50K
o B 25 W 2 AR 5 W AR W5 g AR BB 5T S G
FEAL IR (1Y) B B B85 LAl [A) B O WRKY #% 5
AR AT ST 8 HEAR A

1 #MEE5F&*

1.1 #F#4

PEIRAAE T 2 B 8 AR B 25 R 0F 52
Foft J5 % 5 T (25°08704.50" N, 102°46"15.05"E) K #
B 1 8 e B (Gentiana rigescens) % 0 Jy ¥ ¥},
PR b ¥ 4K 1942 m, 4F P 3 [ K & 980 ~ 1 050
mm, 4535 14.7 °C, i i 30.4 °C, i I
0.2 C(ER=%,2014a; TR =%,2014b), K
A & (Escherichia coli) Trans 5o B2 2540 M B
FAEY TR CRED A RAFA .
1.2 {5

RNAisofor Polysaccharide-rich Plant Tissue
Reagent ., S % s ik 70 & L BR i 1 8 WD &% TP TG (G
P HE-B-D- AR FLBE ) L X-gal (5-7-4-54-3-15] -
B-D-EFLBE ) A ¥ W 3L T 5 A 1 TR (R 3% A BR
23w s i Al Ok /N B A5 R & L 2 T E DNA afifk
M) & SE T at | e A W H R A IR
ATT#E & pENTR™ 2B #1 Al 4 5 % 3% 8 4k pK,
GW7 i BRI Be 731 S50 2 - A7 5 th B4 B
Y TREA R F MG Y, A TAY TR CER
AWRAF SR F TAECER &% .2014a; EE o
%,2014b),

1.3 ik

1.3.1 % RNA #BRAZ GrWRKY5 # PCR # 3% 4
Je gt 5 RNA [ 42 B 18 22 05 48 P 41 2042 B
(RNAiso for Polysaccharide-rich Plant Tissue) g
7 & Ul B #4175 cDNA 1 & B 8 Reverse Tran-
scriptase M-MLV (RNase H-) i 7] & 1d B 45 52 W,
FRAE = AF AR e B3 54 GrWRK Y5 58 31 Al
ATT# K pENTR™ 2B, & it 1 X ¢ 5% 51 9
GrWRKY5EcoRI-F; GAATTCATGGCTGATTT-
TGAAGATAATTG; GrWRKY5Xhol-R: CTC-
GAGTTAAAAATGGAGCAATTTAATTTGA,
Pl cDNA R #itR #E4T PCR ¥4, )2 B 444 94 °C
3 min;94 °C 30 5,50 °C 305,72 °C 40 s,30 ME#H;
72 "CHEM 7 min,

1.3.2 GFWRKY5 A B & £ 50 5 GrWRKY5
FEH PCR =148 1.0 Y0 11 By R W8 6 e i Ik A 0 43
B R B A T 1T i) & el B R R B,
1bJ5 % B3 pMD19-T 4Kk [, %1k E. coli Trans
So JRAZ AL, R AT TR N R 75 % % (100 mg -+
L) IPTG il X-gal # LB ¥#r.37 CHi g% 12~16
h J5 Bl ALk BH 1 T R 4R B O B BUSRE L 22 PCR G
A B D)5 GE OE 8% 5 W ¥, 4R 4% pMDI9T-
GrWRKYS5 EHBM (TR =%.2014a.b) (K 1),
1.3.3 GrWRKY5 &5 £ 12 &5 54 FIH NCBI
MG b BLAST £ % GrWRKYS i 47 FF 41 Le
Xof 5 I FH E 2 3R 0 2 1 5 AH X 43 o S HL A
YIRE 45 14 80 L — GEE R R = A5 48 55 5 v DNA-
MAN R AF 384T 2 P2 51 Le X6t s B F Mega 5.1 8K4F
B N B E R G HAR & E bootstrap=1 000
(E¥=%,2014a,b),

1.3.4 #Mdpid Rk B ME  pMDIIT-GrWRKY5
HA OB pENTR™ 2B 2k 1K 43 % i EcoR1 Al
Xhol WEGY), MW H A EE R FIE R B 3 1 4 9
JT i HE LR A J5 4 Ligation Solution | 3% #2 i % .
Ak E.coli Trans 5o JEZ UM, IGAMA T & KIRE
(100 mg « L") LB 4,k H Rl AL Pk % BH M e
W 8 T 4R IBUTORE L 28 PCR S I 0 A 010 56 30F 1F 5 )5
M (ER 7% ,2014a, b) B AT 345 AT o8 B 2844k
pENTR™2B-GrWRKYS5 (E 1), {#i il Gateway LR
Jz i i F A (Invitrogen) , B A TT 84K 5 B 1 2 1&
pK, GW7 #47 LR Wy .25 °Cad 3 I W 5 5% 1k K
FFR Trans So 832 A5 40 M, JF ik 4 T LB P A (%
100 mg « LUHWEE 2),37 CH o, wH .k
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AT VE VBEE JE N & PR BB R, 48 PCR ARG D)
60 48 A4 1) T e

2 HRH4M

2.1 JEZ B8 GrWRKY5 cDNA B3 &

25 Byt IR R S PR K R I DR IH cDNA SRy A5
M 34 19 PCR =4, 15 5] 600 bp ZEA MY 34 A
Br 5 R Bt R/N—80(E 2), MPasREWT
FEF] GrWRKY5 (8 5% % o KF922375), i ORF 4
£ 591 bp,

2.2 GrWRKYS5 F 34 h

221 BREABRFINEARESH  FIH Genetyx PA K
DNAMAN #4508 GrWRK Y5 &K 751, 45 5 3
W] GrWRKY5 H K 1 IF 75 B 32 HE CORF) 424 591
bp, 4ihy 196 2 AR, Horb i 167 ~170 Z [H 1Y €4
IR (W) FEHE IR (R) L & 1R (KO A 2 iR (Y) 41
W WRKY B& R A b5 i i “ WRKY 74514

H] DNAMAM *%f GrWRKYS5 Flk H NCBI
1 87 % rg I+ WRKY & [ #1727 5 L X 9f
MEGA 5.1 ## RZ G b (& 3) . B 3 4551 R
GrWRKY5 5 #l g I+ o WRKY27 [ 3% % % &R
L ET e BB, AtWRKY27 15 GA 55
P A K, e GrWRKYS & 11 0] fig H A7 25 1)
Uig.

F DNAMAN ¥ GrWRKY5 4 3 )% 51 5
FIT T WRKY & H T 91 0 P <5 45 0 itk 17 2 )7 91
Foxt . 45 B E W] GrWRKYS & 115 8% 1751 1)
WRKY Z5 #4580 BE O 5F , i — 20 R U] H y WRKY
AN . H GenBank %4 ) 1 ) BLASTp #2
JP oA GrWRKYS 23 18 )7 51 (1) [A] U5 L 45 258 R
TEFTE ) WRKY P41 H . GrWRKYS 5 R 3 =2
BnWRKY27-1 ) [a] ¥ % B &, 0 69 %5 5 L JF
AaWRKY22 1) — B RAR A 3126 (K D,

¥ GrWRKYS5 & 15 NCBI i — 8 & 8
JPANHEAT 2 G0 3k Ak 5 BT . 25 3k B GrWRKYS 5
CrWRKY22 Hl VVWRKY22 & 1Y 55 4 ¢ R8T
5 JeWRKYA7 #l TeWRKY 27 364 X 24051 (K 4)

¥ GrWRKYS5 # 15 NCBI 1 251 WRKY 7
SIiEAT 2 7 50 b X, 45 B B R GrWRKYS 5 2 Al
WRKY & H7E WRKY {3 57 25 #4) 38 5 A %8¢ 5 41 2
PESE  FLAHE o3 RN R PR RAR (K 5)

2.2.2 B4 H ExPASy ProtParam tool

F£ 1 GrWRKYS5 EB5 NCBI i E HEW

WRKY FF 5l bk 3 45 5
Table 1 BLASTDp results of GrWRKY5 protein with
other known WRKY proteins of NCBI in plants

AR AR BT
A
i@)ﬁ]l . (%Inl Identity Accession
pecies ene (%> NOA
KHE CrWRKY?22 37 AFK88675.1
Catharanthus roseus
k] VoWRKY?22 36 XP_002278221.1
Vitis vinifera
TR P 7 =2 BnWRKY?22 35 ACQT76802.1
Brassica napus
i SIWRKY22 33 XP_004229932.1
Solanum lycopersicum
L3 FoWRKY?29 34 XP_004298837.1
Fragaria vesca
BRI JcWRKY47 34 AGQ04238.1
Jatropha curcas
i TcWRKY?23 32 E0X95862.1
Theobroma cacao
DN B AaWRKY?22 31 NP _192034.1
Arabidopsis thaliana
BRI JcWRKY45 53 AGQ04236.1

Jatropha curcas
W i 5
Brassica napus
K GmWRKY22 59
Glycine max

af TcWRKY27 65
Theobroma cacao
B 3

Brassica napus

BnWRKY22-1 31 ACI14389.1
XP_003555395.1
EO0Y20308.1

BanWRKY27-1 69 ACI14392.1

AT HT . GrWRKYS 2 H 43 T &8 22.28 KD, #
WAL AN 6,29, 4625 3N Cogo Hisos Nozg Oz05 S o IR
Wi EHE R 61.37, ARERE RN 57.80, K N
30 h, BOFHBKEHR-0.708, ZH AL T2 & 0 Z
], 2 E N, GrWR-KY5 & A & A 20 Fha i
M , Horp K 4 2 R (Asp) A 2 2 (Pro) % 5 (=1 »
H8.1% s AR (Cys) MK U HN1.0% .

223 BOR_REMA =g AE ] Sspro 2L
THX GrWRKY5 & {17 &5 . 455%
BRTEZE B W g mrh, T Lt O &
77.66%, o2 JiE (H) (§ 14.21%., B3 & (E) &
8.12% . H CPHmodels 3.2 Server fF £k T. H X}
GrWRKYS & H I = g5 A7 w0 (& 6) . M
6 FATLIAE H GrWRKYS B =R E5M LR T 246
FUIN S i, X 22 TR 5 i R o BRE S BT S R
2.2.4 &My KA InterProScan 7E 2k B A Xt
GrWRKYS5 25 H 1 P 57 45 14 5047 3000, 45 R & W
GrWRKY5 & [ DNA 45 4 45 #4 45 (DNA-binding
WRKY) (IPR003657) ] g fii F 161 ~ 181 i
WRKY %5 #38 (PF03106) , 5 160~191 {if DNA %%
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| Total RNA of Gentiana Rigescens|

PCR

EcoR 1 || GrWRKYS || Xho 1

T/A Clone

—

Digestion and ligation l

pENTR™2B

Km"
cedB*

1 pENTR™2B-GrWRKY5

1

T

pK,-35S-GrWRKY5 ?

Spe"

1 MY FRB M pK,-35S-GrWRKYS [ # 5
Fig.1 Construction of pK,-35S-GrWRKY'5

plant expression vector

bp

Kl 2 GrWRKY5 3B ) RT-PCR ¥ 3
Marker Il ; kil 1. GrWRKY5 373 74,

Fig. 2 Amplification of GrWRKY5 gene by RT-PCR
M. DNA Marker [l ; Lane 1. PCR product of Gr-WRKY5.

M. DNA

A EE MR (SM00774) , 8 155~ 181 fif WRKY % #4
By (PS50811) .8 151~181 {7 WRKY DNA %5 4 45
IR (SSF118290) . i A K W 5 SCIY 146~ 181 fif
(2.20.25.80) &5 M3 . 53 Sk A7 — A 1E IPR Hil A7
BIHG 2 25 B9 08 <7 45 M sk, 7 T 141 ~ 181 fu
(PTHR31282), | FH#E W 9 2 (1 )7 5 £ & NCBI
i) CDD(Conserved Domain Database) 3045 % , & 3

Kl 3 GrWRKYS 5l WRKY H H 19 R et fb
Fig. 3 Phylogenetic relationship of GrWRKY?5 with
WRKY proteins in Arabidopsis thaliana

AaWRKY22
4|£ BrIfRKY 221
DrlRKY22
SINRKY22
——1\cWRKY23
—— CmWRKY22
L BhiRKY27-1

FvWRKY29
JcWRKY45

GrWRKYS
.

VVWRKY?22
— JcWRKY47
—— TcWRKY27

Kl 4 GrWRKYS HHAWMYH WRKY # 8 RGER T 4T
Fig. 4 Phylogenetic relationship of GrWRKY?5 and
WRKY proteins in other plants

WRKY &EH&A WRKY #5745 W 5, 3 — 2 &9
GrWRKYS5 &+ WRKY FJ4k.

2.2.5 EF R HEIRR | 48 il 7 A% VA R T AR TR 4
# K ExPASy SignalP 4.0 Server 7£ 2% T. B %t
GrWRKY5 & H #4715 5 B, 45 R BoR iz E A
RAE WAL 1. AR K Expasy T TM-
HMM T HHM GrWRKY5 & 1 1 85 2 g X, K
R X, RWZEARMIERED. X
GrWRKY5 25 [ 217 WV 40 i 52 457 1% 0 00, &5 SR %
HZE BN R BN 6.6 (chlo: 6.6), A BESE
Tk gk . Al ProtFun K £ 1 1 GrWRKY 5 2 [
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AaWRKY22.seq ¥ 50
BnWRKYZ22.seq b 50
BnWRKY22-1.seq 3 50
BnWRKY27-1.seq TIQ % 50
CrWRKY22.seq ¥ 50
FvWRKY29.seq I 50
GmWRKY22.seq ¥ 50
GrWRKY5.seq ¥ 43
JCWRKY45.seq % 50
JCWRKY47.seq 3 50
S1WRKY22.seq % 50
TcWRKYZ23.seq % 50
TcWRKY27.seq 3 50
VvWRKY22.seq \ 3 % 50
Consensus 1l d w wrkygqkpikgsp pr k
B 5 GrWRKYS5 5 HABR Y h WRKYS EHERR I HI (047 57 X L R 2%
Fig. 5 Conservative region alignment of GrWRKY5 amino acids with WRKY proteins in other plants
6 GrWRKYS [y =4 254 il K 7 pK,-35S-GrWRKY5 B B V1 £ M M. DNA

Fig. 6 Predicted three dimensional structure

of GrWRKY5 protein

FITNBE , 45 3 R GrWRKYS & H 2 55 5 2 H
5 5% %% Sk R 2 T e ) T BE M 4 B A 0. 283
0.335.0.299, % & T HAB I 68 ; 75 4 HAF 5 % 5 1)
REMI AT REME R 0,064, X S8 4 fiE S GrWRKYS 1y
RS R RS

2.2.6 ML R KB ARG ME BRI IER AT
#H K pENTR™ 2B-GrWRKY5 Hl H 9 # & pK.
GW7 #:47 LR N » 3K 15 18 ) 32 35 4k pK.-35S-
GrWRKYS5, il EcoRI Fl Xhol B V) pK,-35S-
GrWRKY5 B4 ki, ] LY 25 591 bp B R B
(7 R B LR RV Y] 5 1% 5 20 0 9 0 5 25
IR, GrWRKYS R kA REINSL, H 5 )y 5}
R — B0, R UIZAH Y 3238 HARE 2 E 1

Marker Il ; ¥k 1 1-3. 4 i ki pK,-35S-GrWRKY5 EcoRI Fl
XhoT SUREY]  Xho T ST 1y 0 50 R0 X 1

Fig. 7 Detection of pK,-35S-GrWRKY'5 by digestions
M. DNA Markerlll ; Lane 1-3. Products of recombinant plasmid pK,-
35S-GrWRKY?5 digested by EcoRI and Xhol, Xhol and plasmid con-

trol, separately.

3 WwE5E#®

WRKY 7EAE W) FEEA Dy B 8 R A4 Kk & DA
Bk A AR A i ke 3 B AR L A 0 2R A R
I E B SR T, B WRKY SEH M7k H
cDNA 2% 5 8 7% % | [R5 5o B 32 L K o i1 EST 404
J o AR R DR TN R TR S T, A DS P A
Y cDNA SCEER 1 WRKY JEK, 40 Tail-
PCR.RACE %, AWF5 R H RT-PCR £ A K4~
HEE I GrWRK Y5 3 H 523 () cDNA FF41 , If
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X HAHET . FHN TR GrWRKYS5 4K 591
bp . #ifih 196 N2 EEMR . & A — 1> WRKY {74544
B, )8 T WRKY K% 1 e 26, BLASTn 40 #71 &
/R GrWRKYS5 1 [ 5 25 11 AR 2, {H AE AL A 2 AR
5 2 H AT s R R GrWRKYS & H 5 HAh
Y WRKY # H7E WRKYGQK X 3k = B /57,
R G AL B R GrWRKYS 5 AtWRKY27 3%
KA. H GrWRKY5 & /5 AtWRKY27 BA
AL Ty BeATS 5 8 a8t 4% A A A 00 0 — P IR E

BT 5w 00 79 oA 35t 2 B Ak O 1 2 SR TR A
RARFF AN T 0B e Ak . 8 A A% 5 Ak
BCR (1) T B A R i A AR (AR N T & L T RNA
T A R P ) 2 8 R R H i s A AT
FHYE N INAER E B T B, Gateway R 2
Invitrogen 23 7] FF & i — T 3L T A-W B 4 46 57 06 4
AR s R R B R A
178 0K R 56 DR o 3 4 3 A2 R Ak i [l it A
KUK A% G AR A o B P 2 WY L R
B LA K 27 WU A7 o5, PR o) 55 it A 2 v i, B E
BTz L 3 P v R R ) % Gk R R R A (B R
HAE,2013), HAT, B NAMEEEE K KRG NE
S5 A L A T B ) B AR R AT A T 1
WAL AR R T R IR A R ¥ K AHE 58 F
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