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Expressions of Transcription Factor Genes in WRKY Family and Their Target
Genes during Dedifferentiation of Mature Wheat (Triticum aestivum L.) Em-

bryos
CUI Yan, SHU Wen-Tao, ZHAO Yi-Dan, CHEN Xin-Jian, CHEN Jun-Ying"
College of Agronomy, Henan Agricultural University, Zhengzhou 450002, China

Abstract: The expression profiles of transcription factor genes in WRKY family and their target genes were
analyzed using Affymetrix wheat GeneChip in this study during dedifferentiation of mature wheat (Triticum
aestivum) embryos which cultured on MS medium supplemented with 2,4-D (2 mg-L™") at different time points
of 2, 6, 12, 24 and 72 h. The information was processed using bioinformatics tools at NCBI, DATF, and DRTF
websites. The result showed that there were 20 transcription factor genes in WRKY family and their target
genes changed significantly in up- or down-regulation ranged 2—40 or 2—16 times at least one time point in
mature wheat embryos dedifferentiation. According to the known functions of WRKY transcription factors and
their changed trend, it was predicted that these genes, especially, WRKY6, WRKYI8 and WRKY33 and their
target genes CA692019, CA660172 and CA640435, might play roles in dedifferentiation of mature wheat embryos.
WRKY6 was down-regulation in dedifferentiation and this indicted that 2,4-D might induce the low tolerance of
mature wheat embryos to the stress of environment and thus facilitate the initial of dedifferentiation and its
proceeding. WRKY33 might play a role in signal transduction in the early dedifferentiation stage. The different
expressions of transcription factor genes in tissue and organ in different species implied the diversity and
complex in dedifferentiation mechanism.

Key words: mature wheat embryos; dedifferentiation; gene microarray; WRKY transcription factor family

WRKY & F MY ITREA 10— R sk K7 K
TG, DRI &5 A 3 b i N s 2 A R R ST I
WRKYGQK M)A M4 . &R H(T)
TGAcc(A/T)FH)(W-box) K LR PEAEH, 55
B W-box TG T SE PR sl Dh BE L R ¥ %
ik, T2 5 ) B4 Rl TR SE, 55 RE A I
BAARY . #—> WRKY #5142 1 Ishiguro
F1 Nakamura (1994 4F) )\ 2 Ry FE 1S 2, B S 76
By MEA . PAF T A MR KRG b A

K. HATEREE TR 430 R T 74 Al
9TANSEREIWRKY B 5« U S & 1, WRKY
LR a N R R RORE L RS
FERE S 87 205 5 e T A R K R % V) (Rushton S5

K  2009-06-16 f&E 2009-07-21
= P 5% 4 R TR DT 90 5 7 Al B T 43 (J Y 03 -B-19-2) Al
TR A5 thANA QB 2 42(022100090) .
*  JlR{E# (E-mail: chenjunying3978@126.com; Tel:
0371-63558126).



860 YA FIEEN 5455 91, 200949 A

1996; Robatzek Fl1Somssich 2002; Kalde5:2003; Kim
Fil Zhang 2004; Zheng %5 2006; Oh %% 2006; Liu 2
2006; Journot-Catalino %5 2006; Devaiah %5 2007).

i 73 ft.(dedifferentiation) /& B 7 L I AL 4 o5
B AL B0, 552 B0 B AR IR, 40
U A AR, BRI E R, TE s A
YR . BAE LA 50 EARRUIT a9t
FE) 20 B 734, AR T RED MOt A R 1) 52 2k
FICLRTAF S AR &) BRAE, LAy a5 it e
N3 o AR BRI N A B 234 R A 94
T H AR5, AICKH Affymetrix NS R H
ARAE/INZE BRI 20 A R R RS I 21 WRKY Sk
SRR R Rk th R AR AR Ak, 1 B G AR A
TE/NZE BRI A R b e e i A VR - IR
ER .

MR 577

I N (Triticum aestivum L) WFH 52187,
AR /NI AR BRI L S fe it . N R T
2 75% M) LIR30 s J5 FH 0.1% 1) HeCl, R TRV
25 15 min, FHTCREKITYE 4~5 K, BT 5 2 mgL!
2,4-D 1) MS B 783 ERTFR, LLO h X0, 230l
ERFREEFES 2. 6. 12, 24, 72 h)E, W
FE I A AU B S T8 R -80 C R A A H

% Invitrogen 2 7] ¥ Trizol il 7] S A FE 73
U RNA. S RNA 44 1% QIAGEN A ] [ RNeasy
Miniif G EAERR P 2T, FH BT B H ik (180
V, 0.5 h)Kill 5L RNA 1) 28S A1 18S ELA5, PATFAl
RNA 58880 78K 260 nm AR 5E 5 RNA 5
2, FIH 260 nm 5 280 nm W G AE A ELAE RS I RNA
LR o

cDNA. cRNA % flf% Affymetrix 28 75 &%
JrEAT. A cDNA I, Bl E R 1~8 pug &
RNA. & BAEPEPRCH cRNA B, BU12 uL |k
B cDNA #RA/ERH . cDNA. cRNA 4lift it
RS 7 0 B R b 2l A 5 PR R P 04T . P IR
AN U= e i

cRNA J BALFLE Fr 2258 FH A I IS, 1S pL
WRE A 1 ug-uL™' () cRNA, HI16 pL 5x fr BeAr 2
W, N 9 uL 75 RNA B 7K IR A 5 N 94 CHii it
135 min, 752K E 4 35~200 bp 1) cRNA B,

it Affymetrix 2 ] $E AL HITC T FCHI A AT, SR 54
AW B2 A AT AL EL (1) Affymetrix /N5 A
W45 °C. B0l 60 rmin! [HEIR_EZYAC 16 h,
W2 24 AZ W, HH GeneChip 4> H 8k TAEuE 450
(Affymetrix A ")) PEEF G L. HEa s
FIHHX 3000 (Affymetrix 23 7)) 3160 Fr, $RAFFE A
RikfESMEH

K 43 M FH GCOS 1.2 JAF . AbFRAE 51
Hfl, FAFHA— 5 5 S EH F5R P, A, M)
A SEZ6 RIS R AL LA o Rl Dt B o T 22,
H] Affymetrix wheat GeneChip® X REANI £l 731k
FATI 2 K, 2 DA P S AE A A 1A
DAAS [ iU 98 645 5 (L B LLO ha A 5 (H I
PL2 WAL, S < -1 8= 1 e X F i
g Bz R R, AW RIEERARE,

FBE 0 A S (R I), K 7 HE WRKY SR
SR T4 FR 2 i N NCBI (www.ncbi.nlm.nih.
gov). DATF (www.datf.cbi.pku.edu.cn)#! DRTF
(www.drtf.cbi.pku.edu.cn) 5 [ sl k& H S AT AE L B
TERKFE SR (0 Ui DR, AR i 2 B A DG STk
ORI FIRSE AT RN . SRE e A BdE
P H X L L DR 6 FL B AT AT

a2 B RT-PCR 7 #IN, # RNA S #4 5 i
cDNA, LILENE (1 (B-actin) i A 2, X F K WRK Y2
J CA744619 HE4T PCR flll. PCR 25111 4: 94 C
FAE M 5 min; 94 CAME 30's, 55 CiE-k 305,72 °C
FEAH 30 s, 40 MFFR; 72 CHE 5 min. 4 CLRAF.
HAR2ANFFIEE D IPCRACFBRIE KL 5 N S 1)
ARSI 1), HABICREF— 5.

SRR

1 WRKYR & REFERERS LIRPRIR
B

7E Affymetrix /22 FEPRLES Fr SEB6 v, Aol 21
WRKY FEIERAE 74, H LR 281, 1X 354
FERI, G20 RE D8 A D AR A A AR b — AN R
KA S RIS Horh, 7 6 MEEPIRIA E
W, SANFER RIS N, i 9N FERIFEAS AN 1R £
Do 1 vl w5 A N O 5 N 1 711 )
2~40 fE5H1 1~16 f55(F 2) o HHEINIX BEHE PR £E i 734k
ERE AT RE R AR T R B AR A



KM AT 5545 45 9 W, 20094E9 861

F 1 FIT 5w RT-PCR ST MBS 975 SR R 374

Table 1 The primer sequence, annealing temperature and product size of genes analyzed by semi-quantity RT-PCR

51415 — 3"

B ID 5 BAKGEEE/C YY) bp
S 1) NS
B-actin GTTCCAATCTATGAGGGATAC GAACCTCCACTGAGAACAACA 55 421
WRKY?2 GGTAAGAAGCCACCAGAG GAAGCTAACCCAACAACA 54 204
CA744619 CATTGACATCCTTGAGCAG CATTGTAGGGGTCTCATTTA 52 295
2 74 WRKY G5 5 DR Jk DA R LRV R DRI 7 /) 22 e SR It 43 A a2 g ik
Table 2 Expression profile of 7 WRKY family transcription factor genes and their target genes during
dedifferentiation of mature wheat embryos
GenBank &3*%5 0h 2h 6h 12 h 24 h 72 h FR ik
BJ286829 0 1.1 1.2 0.7 0.7 1.2 WRKY FIGEH 5% K12 (WRKY2)
CK207466 0 -0.6 -0.9 -1.7 -0.9 -0.2 WRKY F WG 5K 13 (WRKY3)
CA623872 0 -0.2 -1.0 -0.8 -0.4 -0.5 WRKY F G 5% T 6 (WRKYG6)
CK203728 0 1.7 -0.3 -1.1 1.3 2.4 WRKY FKGE#H 5K T 18 (WRKY18)
BQ605592 0 -3.2 -0.3 -3.0 -4.0 -0.6 WRKY FKGE#H 5K 127 (WRKY27)
CD454906 0 1.1 0.5 0.2 1.6 0.5 WRKY FKGE#H 5% K133 (WRKY33)
BQ838257 0 0.05 -1.0 0.5 2.2 3.8 WRKY FKGE#H 5% KT 53 (WRKY53)
CA642823 0 1.9 1.6 2.4 2.3 0.6 J93 JRAH DG EE 11 1-3 (PRBI-3)
BJ287603 0 -1.6 0.02 1.7 1.7 3.9 WA OCHE 1 1 (PRI
AF384143.1 0 -2.5 -0.4 1.9 0.4 5.3 WA OCHE T 1 (PRI
CA692019 0 -0.8 0.4 1.5 2.9 2.5 WA OGHE 1 1 (PRI
CA744619 0 -1.3 -2.7 -2.5 2.2 -1.0 NPRI1 JE[H (NPRI)
CA729979 0 2.2 -3.4 -3.1 -3.4 -1.3 NPRI1 JE[H (NPRI)
CK212409 0 0.1 -1.3 0.7 1.9 1.9 GH3 A K Zm N A (DFL-1)
CA660172 0 1.1 2.8 3.8 0.2 3.7 GH3 A K ZmpN A (DFL-1)
CD875153 0 -1.0 -0.8 -1.9 2.8 4.3 HEZR IR E A 12 (S4G12)
CA679714 0 1.3 0.9 0.5 0.2 0.8 ZUEA G 4 (MPK4)
CA662794 0 1.3 1.3 1.0 0.9 0.8 ZUEAH WG 4 (MPK4)
CA640435 0 1.8 -1.0 1.07 0.8 3.0 FEZR IR E A 12 (S4G12)
CK192992 0 -1.7 2.0 3.4 4.4 2.7 FEZR R AR E A 12 (S4G12)
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Fig.1 Dynamic expression of WRKY transcription factor family genes and their target genes during

dedifferentiation of mature wheat embryos
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