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Abstract: Gene sequence of protein which interacted with specific cis-element can be found by screening ¢DNA library in
yeast one-hybrid system. Yeast one-hybrid system has become an important efficient method to investigate DNA-protein interac-
tion and function of transcription factor. In this report, gene expression cDNA library fused to activation domain of Galdp was
constructed. Library was investigated using W-box cis-element in yeast one-hybrid system. As a result,4 positive clones were
found. The study paved a foundation for screening WRKY protein which interacted with W-box cis-element.

Key words: Soybean;cDNA library; Yeast one-hybrid

P BE LA SE 1A R (yeast one-hybrid system ) J2fif FIGEAIE A RS o AHFFE R R E AR cDNA ST
USRS AU 28 A 2R () FE AR i B 30 2ok O % i 41 i JER 3 T Rl 2635 cDNA SCIEE, by it — 2 1) FH i 1
A 5 TR 1 e SRR 0, WF 58 DNA-ZR 11 o2 2 [) 1Y) FAZRZEITILTR RS DNA JP 8RR 45 & & 1 298
MEAEM, ke 2 T3R5 EN e
DNA H BEHI T AR I07R 1T T, B 9 76 K T e s
SRR T SR e ke | MRSTE
PETTTRAT IS, R F R SHEI RS |
)% SR I F3E IR (cDNA) B4 O ik o FERE B0 e DNA SCHER Tnvitrogen 23 F 4 L, i 4%
TRBCRZ A T A B XU SR A R Y & 5 x 10” cfu ( colony forming units ) , F-254H A - BE K
BD-X S A, K GALA (9 DNA S5 585030 jir | 500 bp, & % pSPORT-P, B4 Gateway % %:
BN AR AN, REHAGR RIS g auBl auB2 TR A 7 8 % (AMP) Stk
FIA S AR T2 J3 2 Tl S FE N B0 %0 ebmic s AT E. coli DHS o (1 T2 2541
MHHZR A 5 Ze R a4 G AN E H %) Foki 2k ik pPCS6 . B2 FF 21 i 26 ik 24k, BA
P R R WIE TS S FAMHA DNA (s a s (Trpl ) L AMP Br e # b0, T4
AR RNEAR Y . U DNA SEARME @i a5k DNA SO, A ST 5 Fif .

YR Hh TR PR 2 22 R &R 2 2 8 2 © 1 DNA 1.2 Ak

HEARZERGAEMTEN, »EminssE& T 1.2.1 @kAkik cDNA LEMES BRI I % pPCS6
H g 45 e s AR DNA 25 507 s 8 1 i AR TR 55 R ] S YT Not T 1 Sal 1 4 TAbEE,
AL PRURI 2 A6 28 UE S 1 HA A AR R B9 DNA &5 PRI IS, G TR K i R 50 pg-mL ™ 3¢
A DNA 2558585, 145 R 1k, N BBk Ab B ) 28R AR [ 1T A P S AR A R Btk A 7 i 4 (]
HIRAR R LRSI RUE T2 5 H K DNA 5 1), HHARR (20 pL) : ZbFEEFH pPC86 2 14 ki

Yris B HA:2012-12-11
ESTE [ 55 3 A Wt R 1 & 8 A5 191 (20112X08004-002) 5 WA /R ERHE A1 AA DFF L W% 4 (RC20111.X002004 ) ,
FE—IEHEE N XNFBL(1987-) , 2 E W+, EEAFHEY) 55057, E-mail : gxhappyforever@ 126. com,



166 K = B 2 2 1

2 ul, ORI A B 6 ul, ligase 1 pl(0.5 U),10 x
buffer 2 uL,ddH,0 9 pL, 16°CHHE 6 h, ¥4 3% =
Yy PR AL KRG FF R E. coli DHI10B J8%37 25 4
L, i A SOC ¥ 3% 3, F /N = Ml 37°C,
150 remin "'E23%5 1 hy B3 mL 3FP7E 100 mL 2 x
LB 48555 £ vh 28°C , 230 remin T R EE SR, Y
ODgofEi K 1.3 BF,10 000 r+min " B> 15 min J5Ii
K #F LI, INA 100 mL 2 x LB (4 H i
12.5% ) B3, 5310 mL—{3F - 80°CIAfFE# Ho HL
IREST ARG 2235 cDNA SCFERWE 4 mL #F0F
250 mL LB W& & 85 3% (50 pg « mL™" Amp,
25 pg-mL ™" Chl) H1,28°C ,230 remin ' }% 6 h, 4
ODy, fE 24 0. 8 Bf, WL EE TR, $EHUTRY .

Notl cDNA  Sall

1 Fh& % CDNA EHIHE

Fig. 1 Schemic illustration of the CDNA library
1.2.2 iFlm&metd KFEREIK pRS3LS 4y
S Xba T A1 BamH 1 YE47 VIR PR, B ) 5¢ 42 )5 0]
W, EEDIIS Y pRS31S Bk S5 wERR 1k IR K Y W-
box JEHE (181 2) , HEHAKFR (10 pl) : pRS31S ks
20 ng, W-box 30 ng,ligase 0.5 puL(0.5U),10 x buffer
1 uL,ddH,0 5.5 uL, 16°CHRF 6 h, Bl bk i -
P 1.5 ul AL KA E. coli DHS o 3235
AL TR AT TR LB 15325 (50 pg - mL™" Amp)
BL37CHEE BRI

Xba 1 BanH 1 W-BOX
’ Xba 1 w-box BamH | g

PRS315 l

pRS315
LEU 6018 bp

LEU 6018 bp

AMP-

B2 FESEHEE
Fig.2 Schematic illustration of the bait vector construction
1.2.3 AR B4 0 5 % ik ik cDNA L&
A A 1) 75V A A T A T B SRR SZ A A L, R R
RERAGTE B M ) 3 mL Leu ™ WK L £ 15 77 B o,
28°C 250 r-min "' }%3% 36 h;10 000 r-min "', .0
15 siedlE 1.5 mL fBE TRV T 200 il e BF ks 32
B2 o T R AN B, 2 SR AR R B 2R ( AR
0.45 mm) % fig 7% 1 min; Ff1 200 pl. /) B 35 e
1 min,10 000 rmin ", Z5.00 5 min; B 3%, i 1/10 {4
B NaAC 1A AR R S 9 I, TR 20 )5, 4°C B0
10 min, 75 F3# , F 80% ) Z BEE—¥K 10 000 remin ™",
B0 3 min, THEEAN 10 pl KEKEMTOGE, 1 pl
VIR BORL B % AL E. coli DHS s 412 HUBT R

ATHEDIATIN P %0 . R A 2R3k cDNA SO Uk %
FUEERE TR MR yWAM2 23051 B 5,10,50,200 pl
AL S Trp ™, Leu ™ [BERER RT3 | ,30°C K
48 h iHE KR AR S His™, Trp ™,
Leu  [EfRIEFRIE IR |-, 30°C 3% 3 do TR K
R, PR B 2B YR AT S 5 AT, K AE His ™
Trp , Leu” [E {4 358 £ 5% 75 3 A= K B o [ 2 BUSORE
J& L EE A E. Coli DHS o, #2BUSRE, i Not 1, Sal 1
il U] 20 BT, K5 10 BB T B TR B Ak 5 i T 2R AR )
pRSWS8 LR AR . F 43 il 7E Trp™, Leu [H {&R BE £ 15
FRIEAN His™, Trp™, Leu” B R BE I SRR KB 55 , B2
R TR Y P BOR B RE % A vk TR 1o

2 HER545H
2.1 BEFRIEDNAXEBANRFBR.XEF=EN
kT

SRR S S K ST A A 6 3K eDNA 3C
JEE SR BUTURL (BEALPEER 20 A 5 5 V5 855 95 5 i U
KIEGEY](Not T Sal 1) %5 ¥ ALRCRAN B B A AN
WA R IE A B A/ 1.0 ~2.5 kb, i AR
H190% (El3) .

ceVevLwwEe YLD eRYU WY

o W
DA
oo o oc

M 12345678 910M111213 14151617 1819 20

M:1 000 bp DNA Ladder
E3 MEREES cDNA ER Notl,Sal 1851
Fig.3 cDNA clones digested by Not | and Sal |
WA IR G235 cDNA SUEF L2 ul ik
OB, 2RI AE , Fe3k cDNA SO A 2.7 x 10°cfu,
2.2 HEHEHEE
BEHLBEI 10 4> % , £5 ] Pow AT BamH 1
HEATREY) S, KL S 5.8 5 200 bp 4540, W25
TERA R B A AT TR LI 5, Xhi e 45 2R 43 B Je ik
8 5 e REmE R (&1 4) o

f - i|i. iii"lll"ii' www !!!’ liil E%g

M:1 000 bp DNA Ladder
B4 HEFEHREH Pvull ,BamH | BN
Fig.4 Bait vector digested by Pvu Il .BamH |
2.3 BhAERIX cDNA X ERIFE
FHE BRI AZ T 9605 3 YO cDNA S #EAT
Tk, A E T 4 A BHPE B, HYL3, HYS-2,



2 4

X A <RI FH I B 2% S8 07 1 i 1 R AR Rl 5 B D 320K eDNA SU#%E 167

HY22-2 F1 HY23-2, #53X 4 A~ sa b 53 3 e Ak 75 1
AR pRSWS FEREFIE , 455 pRSWS JEAEFE Trp ™
I Leu  MEHIEIRIEM His™ Trp ™ Ml Leu ™ 1B PEREFF
Fe R X IRAE Trp ™ B Leu ™ BEFEIGSREEAE K
BV, MAE His ™ (Trp ™ Ml Leu &£ 3 EAAEK
PR , 2D E B 7 08 194 o B kg BRPE e

3 9t it

PRl R AC F AR S — PR Y 45 52 DNA 58 H
RHEAERA RO AU T SRR e
LRGH Galdp (TS 45 F Al A 1 # 3k cDNA 3L
P, — PR E IR E) 1 x 107 efu DL b A RS0,
ABIFFE SR E Ry 2.7 x 10° efu, FfiHL PCR 5 il 3¢
B SCPE R 220 90% 5 i B ALK 1 ~2.5 kb,
FFAPL R SCFERRE . 38 3 Pl B B 28 38 I T i, MR
SR cDNA SCEETBER] T 4 45 W-box A1 HAEH
B FR M v R, it — 2 it o R e SR I N A 8+
(R A P TR 4 S P 45 4 T A HAE T WRKY
HHBEE T A

Bty 53 PR T 2 VR 98 LA A g e TR 3 3K 0 L
T, T B R L R B s, TR AR KR BT
FRrpE ] T B AR /E Y, WRKY #5551
SETAFRAEA Y & PRAY N-ui &% 45 WRKYGQK &
JIE A ST IR 9 ) 397 TR0 S R TR T, R RS
F-rirE W-box JCHREDE B FE3A , T2 5 MM B9 %
FhR PR Y24 Rk BFREA1E 45 HITE
PURE T KA R SRR A v R P B B 58 R 50
RILT B WRKY 2855 3 72 " Liun %
FI I B BF B0 2% 32 22 4230 W 400 B JF 19 WRKY18
WRKY40 F1 WRKY60 %% 3% X -5 it v B A 17 5 K]
ABI4 F1 ABIS J5 8 T IX $8H B9 W-box I HAEHT, 4
A BT WRKY % 475 ABA 5 5 5 FHL
ﬁi‘ﬂ[m o Suttipanta 28} 58 £ K FE LA WRKY1 #%
FH TS5 TR RSB R R MY
IR0 300 08 Tl 300 R A KR R TR R S e 2
TR O s s T R BRI A 5 2 A
AMFFILL WRKY #% 55% H 158 57 45 A 09 45 e i =X
Tel W-box i iH ™ F FHEE R B R G TR S
ZEA ) WRKY H g 1, Rk —2 b9y K iids
3 A KR B R R T B R

S 0k

[1] Lopato S,Bazanova N,Morran S, et al. Isolation of plant transcrip-
tion factors using a modified yeast one-hybrid system[ J]. Plant
Methods,2006,2 (1) :doi:10. 1186/746-4811-2-3.

[2] Ito T,Chiba T,Ozawa R,et al. A comprehensive two-hybrid analy-
sis to explore the yeast protein interactome [ J]. PNAS,2001,98
(8) :4569-4574.

[3] Deplancke B,Dupuy D, Vidal M, et al. A gateway-compatible yeast

[4]

(5]

(6]

(7]

[8]

(9]

[10]

[11]

[12]

[13]

[14]

[15]

[16]

[17]

[18]

[19]

[20]

one-hybrid system [ J ]. Genome Research, 2004, 14 (10 ).
2093-2101.

Sieweke M. Detection of transcription factor partners with a yeast
one hybrid screen[ J]. Methods in Molecular Biology,2000,130 .
59-78.

Reece-Hoyes J S,Diallo A, Lajoie B, et al. Enhanced yeast one-hy-
brid assays for high-throughput gene-centered regulatory network
mapping[ J]. Nature Methods,2011,8:1059-1064.

Reece-Hoyes J S,Marian Walhout A J. Yeast one-hybrid assays: A
historical and technical perspective[ J]. Methods,2012,57 (4) ;
441447.

Ouwerkerk P B, Meijer A H. Yeast one-hybrid screens for detection
of transcription factor DNA interactions[ J ]. Methods in Molecular
Biology,2011,678 :211-227.

Arda H E, Walhout A J M. Gene-centered regulatory networks[ J].
Briefings in Functional Genomics,2010,9(1) :4-12.

Lisowsky T, Loguercio Polosa P,Sagliano A, et al. Identification of
human GC-box-binding zinc finger protein, a new Kriippel-like
zinc finger protein, by the yeast one-hybrid screening with a GC-
rich target sequence[ J]. FEBS Letters,1999,453(3) :369-374.
Riechmann J L, Heard J,Martin G, et al. Arabidopsis transcription
factors ; genome-wide comparative analysis among eukaryotes[ J ].
Science ,2000,290(5499) :2105-2110.

Shree P P, Imre E S. The role of WRKY transcription factors in
plant immunity[ J . Plant Physiology ,2009,150(4) ;1648-1655.
Nobuaki I, Hirofumi Y. Post-translational regulation of WRKY
transcription factors in plant immunity [ J]. Current Opinion in
Plant Biology,2012,15(4) :431437.

Ying M, Thomas M L, Anja S, et al. Arabidopsis MEKKI can take
a short cut: it can directly interact with senescence-related
WRKYS53 transcription factor on the protein level and can bind to
its promoter[ J ]. Plant Molecular Biology,2007,65(1-2) :63-67.
Rui Y, Quan H Y, Zhi H X, et al. Development of an efficient
method for the isolation of factors involved in gene transcription
during rice embryo development[ J]. The Plant Journal 2004 ,38
(2):348-357.

Ciolkowski I, Wanke D, Birkenbihl R P, et al. Studies on DNA-
binding selectivity of WRKY transcription factors lend structural
clues into WRKY-domain function[ J]. Plant Molecular Biology,
2008 ,68(1-2) :81-92.

Robert S C, Thomas E,Paul J R, et al. Leucine zipper-containing
WRKY proteins widen the spectrum of immediate early elicitor-in-
duced WRKY transcription factors in parsley [ J]. Biochimica et
Biophysica Acta( BBA) ,2002,1576(1-2) :92-100.

Liu Z Q,Yan L, Wu Z, et al. Cooperation of three WRKY-domain
transcription factors WRKY18, WRKY40, and WRKY60 in re-
pressing two ABA-responsive genes ABI4 and ABIS in Arabidopsis
[J]. Journal of Experimental Botany,2002,63(18) :6371-6392.
Suttipanta N, Pattanaik S, Kulshrestha M, et al. The transcription
factor CrWRKYT1 positively regulates the terpenoid indole alkaloid
biosynthesis in Catharanthus roseus[ J]. Plant Physiology, 2011,
157(4) :2081-2093.

Cakir B, Agasse A, Gaillard C, et al. A grape ASR protein involved
in sugar and abscisic acid signaling[ J]. The Plant Cell,2003,15
(9) :2165-80.

Eulgem T, Rushton P J,Robatzek S,et al. The WRKY superfamily
of plant transcription factors[ J |. Trends in Plant Science,2000,5
(5) :199-206.



