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WE NBEREIL WRKY KA D6E. R RT-PCR £ R ML S FH (Prunus mume * Xuemei”)
B R 1A WRKY #5EH T3 PmWRKY40, JFF - Hr 45 R Bn %56 H cDNA 2K 1 072 bp, 58It

T BE SEHE 972 bp, it 323 M FEER AL E 1 A WRKY S5/ 1 14~ C, H, BU4EIE S5,

Aot e g R Bos .

MEAE PmWRK Y40 2 5 BROM BB PR R4 OC R . L 98 6 it PCR 3T R . PmWRK Y40 % H 2 IK IR |
AWM ES ABESREAEES ., AN SA LI R ER S PmWRKY10 W3Rk, ABA 2037 0090 41 1% 3L B %
Ko HEM PmWRK Y40 T G 7 A 16 1 B A1 VR 3 5 A2 op e AR,

KW ML WRKY %R F5 AR AR ME s S SR, S b Rk

FESFES  S685.17 XEERIRAS A

46 ( Prunus mume Sieb. et Zucc.) 2 F FH |
KIEG /I Z — ZIETHELEATA 3 000 Z4E
(5 | AR BE 2 F0 7 000 Z24F /Y I T S . AR TE AR, U
FOME R R . SR, db T 4 2 I e 2 AR B ) T A
AR E R R T MR . KIWLICE, 8 & P9
mm R LR MO R BN, H A, T AL
M o7 AP 3k B 38 ) 43 - ML o AF 5 41 3 A /D L Mg AR 4 3
P2 AR B 58 B s Ol YR BIF 5 A A e 7 I TR
iR 300 o3 AL L O 38 i A3 R AR AR B TE
AT R A 515

WRKY #% 5% H - J2 48 9 v dse K 5 s R 1 ¢
Wz —, WRKY J K 5 502 25 20 85 ok
) B S B 2 e 2 R h g i E . WRKY #%
SEHEFEEE 1A 2 MR WRKY 45/ 3k,
WRKY S5t 2% 60 MR EEIR , H N %0 7 5
i WRKYGQK., 1fi 76 H C uig W 3 & & 48 45 14
Cxy 5 Cxap 05 HXH(C, H,) 88 Cx; Cxpy HxC (C, HO'™
IR IR IR = 74 A~ WRKY AR TR
P WRK'Y 25 4 35 11 %50 2 F0BF 48 25 4 2 AL 1 AN ]
ALK WRKY B4R 325 1 28 WRKY 55
T 24 WRKY Zif iR C. H, B8 451 5 1126
MR E 14 WRKY 2549388, 11 28 i & PEdR 45 44
Hh CH,, Il K & B4 M8 CHC, 1 2%
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7 o AR Ak P I ] A E W, T 001.3.6, 12,
24,48 h J7 73 5 R AR AL A S . R (ABA
MeJ A SA) Ab 8 . K 35 % i b /9 K 23 00 8 4 L
100 pmol/L. ABA 8 100 pmol/L. MeJA B 500
pmol/L SA, T 0.3.6.12.24 h J5 4> 9%k, 7 B
HAFT —80 CHWA . B MMEMIE 3 ANEY
1.2 17 PmWRKY40 E & cDNA 5 52 &
ML (AL 50 22 B EASY spin /54 RNA
PR O & 4 O AE T R U B RNAL BLI
AR, R TaKaRa (R 23 @) B 2 % s 187 &
PrimeScript © RT reagent Kit With gDNA Eraser
(Perfect Real Time) % 5% il cDNA £ H . H &K #
VEMYE UL F k47 . 25 & 28 & Fn 76 DR AU 15 09 A
M AR I A I T R L A e R COR R R Rl
IR AT PmWRK Y40 £ F51{5 B, il
id Primer Premier 5.0 8t &K 55149, L)

1
Table 1

R ARIRAL B 12 h 5 R SE Y cDNA AR AR .
AT PCR 4§71, Ji g PimWRKYA40 K, §7 1 4%
.94 C FASPE 4 min; 94 °C 30 s,59 C 30 s,
72°C 30 s, 36 NEFR;72 C A 10 min, PCR 3"
7= 28 e IR R & DI S 3% #5 3) pMID18-T 2§
& I (TaKaRa) , 5 4k K W #F 7 DH5a 1852 25 41 i
At XA YHARARA /D JF %A BilgE T A
Y TRARA RN, £KFHY 3 W% PCR K
DR B B L3R 1.
13 E£UERENH

FIH 7E 2 % F ORF Finder W #F £ Pm-
WRKY40 5& ¥ 31 1 FF 555 24 , {3 FH NCBI i
CDD(Conserved Domain Database) %% 3 /& 7 I 25
H PR SF S5 A 38, H] ExPASy #2111 ProtParam K
A T K PR Y 43 R L B OS AE fR T A R
B FH SWISS-MODEL #5410 25 11 53 19 = R 45
¥, i PlantCARE 78 4 804 15000 58 5 2+ X 38 1Y)

A FEET AR PCR 5|4

PCR primers and their sequences used in this study

5|4 4 F Primer name

¥ % (5'-3") Primer sequence (5'-3")

& Usage

PmWRKY40-ZF
Pm WRKY40-ZR

TCGTCAGCAATGGACTCAGAAT
CCAGCAAATTAAGAACTCAATCT

PmWRKY40 H:[H 1
Amplification of PmWRKY40

PmEFla-qF CGGATTCAATGTTAAGAATGTTGC N ZHH Reference gene
PmEF1la-qR AGAACTGGAGCATATCCGTTACC
PmWRKY40-qF CGGACAGCGAAGACTACAGC qRT-PCR
PmWRKY40-qR CAATCAGGCGTGTATCAGAGG
M13 TGTAAAACGACGGCCAGT M ¥ Sequencing

= AE e, ] Clustalx 1.83 #l Genedoc %4 ik
TZFH X, #HH MEGA 5.0 % 4 Neighbor-
joining I R4k B LW .
14 WHEZEE qRT-PCR

VIR AR A 97 10 38 FI0R Ak 39 B 6% cDNA
WM, LA AE PmEFla NS 3, R ABI
7500 Real-Time PCR System ( Applied Biosystems
), R ED R R GEAE 384 fL AR th i AT 9 E
PCR [ I« R A7 . 95 C #iAs ¥k 30 5595 C
30 5,60 °C 30 s,40 ™MEFH;95 C 15 5,60 C 60 s,
95°C 15 s; RN KRR K 10 pL, WRIEY G Pm-
WRKY40 P icitE s ol . 51 F s ik 1. &
R 2750 gk X DR A X R ik AT IR A RS 3
WAYrEE 3 WHARES ., i ] Excel it
T B R AL H, T 22 53 B ok H SAS9.2 A4, Duncan’s

T 55 vk XF A% Ak PR E AT 25 5 i 3 MK 59, Sigmaplot
AR,

2 ERG55MH

% PmWRKY40 EEH =&

R L2 A A A 6 5 DR 20 B85 8 e 9 5 B 13
Fistal 9, LS M A cDNA B 7 RT-
PCR Y"1, 3815 1 4K B 1 072 bp M 557, %
SR (E D SR ZIEFAE 1A 972 bp 15 TF
JH ] 32 HE (open reading frame, ORF) , 4% 323 4~
FIEMR . i H NCBI H19 CDD %4 4 X % & A 1
PRSFEE R BT W, 25 BRI KA 1 4 WRKY
SERYIRRT 1 A4S Co H, RUBETR 454, H WRKY &5 #4358
HON 4% 0 3 F WRKYGQK i i #9551 4 IVK
DGYQ, J& T a2 WRKY 5 ¢ [ 710, 8% H A 44

2.1



5% 53

B 1 A, ML PmWRK Y40 2 [0 55 b K 56 58 40 b7

73

1 ATGGACTCAGAATGGGTGAACACTTCTCTCGGCCTCAATGTTATTCCTTTCCACCCTGCTAGTTATGATCAAGCTCCTGTGAAGAAGCAACTAGAGCTTGAAGGGGATTATGCTAAAGTA
1 HDSEWYUNTSLGLUNYTIPFHPASYDOAQAPVYVEKTE KO QLETLESTSGDTYAKT
121 TTTGAAGGCCATGCATCGG TGAAACAAGAGGCAGCAGCTAGCCATGTATTGACTGAAGAGTTGAATAGGATAAG TTTGGAGAACAAGAMGCTGACTGAGATGCTAGCCTCTCTCTG TG AL
41 FEGHASYEKOQEAWAASHYLTETELUNRTISLETUNEKTEKTLTEUMNLASTLTCE
241  AACTACACCAATTTGCAATCCCATGTGAAGGAGTTGATGATCACCAAGCAGCAAAGTTCTGATCALAACGATTTGGCTACAAACTTCAACAAGAAGCGARAACCGGACAGCGAAGACTAC
81 NYTNLQQSHYVYEKELMNTITIZ KQQSSSDQUNDLATNTFUNEKEKTE EREKTPDSET DT
361 AGCAACATGATTGGATTAACTAGTACTGAGACCAGCTCCATCAGTGATGAAGAG TACGGATG TAAGAGGCCGAAGGAGAACATCAACTTG AAGATTTCTAGGG TTTATG TACCCACTG AL
121 S NMIGLTSTETSSISDEETY®GCE KERPEKEUNMENLTEKTISERYYVYZPTE
481  GCCTCTGATACACGCCTGATTC TCAAGGATGGATATCAATCGAGAAAATATGG TCALAAGG TCACGAGAGATAACCCATCTCC TAGGGCTTACTACAAG TGCTCCTTTGCCCCAAGTTGC
161 ASDTRLIVKDG‘IQWRK‘IGQKVTRDNPSPRAY\’I((.ISFAPS(;
601 CAAGTTAAAAAGAAGGTGCAAAAAAGTGCGGAAAATCCATGTGTGTTGG TGGCTACATATGAAGGAGAACATAACCACATGCACCCTGAAACCAGAGCTGAAG TAACATTGATAGGCTCA
207 QVKKKVQKSAENPCVLVATYEGEI;INEMHPETRAEVTLIGS
721  ATATCTCCAAACCAGCAGCTTTGTCCGCTTTCTCCATCCATGCCCAAGAGAACATCGCCAGTTCCAACTTTCTCATGTGACARMAATAATAATCTGAGCCCCCGAGARATCGAAGGCTCT
241 I sPNQQLCPLSPSHNPEKRTSPYVYPTFSCDIE KUINNDNLTSPRETIESGS S
841  CCACCGGCTTTICAACAGTTICTGG TCCAACARATGGCTTCTICCTTGACCARAGATCCCAATTTCGCATCTGCACTTGCTGCTGCCATG TCAGGAAGATTTTCAGACCATTCTCGGATG
281 PP AFQQFLVYQQ@NA45S5 5S5SLTEKDPUNTFMALS ALLAALANSGRTFTSDHTS ST ERIN

961  GGARATTGGTGA
321 6 N W o«

WRKY F& 7 20T RIZR 5 R L H B A 38 245 40 10 2F Ibe 20 R Fn 21 2 2 18 05 . 7R . The WRKY motif is underlined in black and the
cysteines and histidines that form the zinc finger are shown in black dots.
1 ‘St PmMWRKY40 ZEBRREREHNEERFY

Fig.1 The nucleotide and amino acid sequences of PMWRKY40 from Prunus mume ‘Xuemei’

3 PmWRKY40 K&
2.2 #7 PmWRKY40 E A WE L K
FH ProtParam M ¥ %} PmWRKY40 1 3 1k
P Jo R 22k TR 41 R AT T 43 A, 45 SR R B Pm-
WRKY40 & H B3 F A 36.22 ku, B 5 HL T
pl Ky 7.07, ZFERR W53 BT 7R 1% 20 B e
B A B, Hoh, DL 22 J R (11, 1% Fil i 2 TR
(7.7%) By ik B e, 7 00 far R R CAsp+ Glw) 38
A IE BT R JE (Arg+Lys)38 4>, AkasE RBUH
}952.06, IR W R % 64.02, B HJE T AR € EA.
MO E KM N —0.716, 8 T KIEEA. FIH
SWISS-MODEL i ill PmWRKY40 & [ 1Y = 4% 4%
LR BRIZEATAE LD BITE.
PaWRKY40

PyWRKY 18
PmWRKY40

PRWRKY 1S :
hWRKY40b :
AtWRKY40 -

2.3 1 PmWRKY40 & B &Y [F i tb Xt

i PmWRK Y40 4t 1) & 3L )7 51 /£ NCBI %k
P 2 rp 84T Blastp X . 485 5 2 0 55 W00 &A% Bk
(P. avium ,XP_021820887.1) Mk (P. persica ,XP_
020411397.1) B #2 (P. yedoensis var. nudiflora ,
PQQ21033.1)# WRKY 4 [ [Rl I E &k 94% .
i Clustalx 1. 83 Hll Genedoc 4 PmWRKY40
5 RRUNEARBE Bk AR B AT F (Malus hupehen-
sis » AGG23551.1) ¥’ 5+ (Arabidopsis thaliana ,
AT1G80840) WRKY # H #1754 LX) (&l 2), 45
REW] PmWRKY40 5HABAY) ) WRKY & H R
A AR B ALE A 1A WRKY 45511 A4
C.H, BURESR 454,

PaWRKY40
PyWRKY 18
PmWRKY4(0 :
l[\’/FWRKYIS :
hWRKY40b :
AtWRKY40  : =

PaWRKY40
PyWRKY18

PaWRKY40
PyWRKY]18
PmMWRKY40

KfWRKYl& :
hWRKY40b :
AtWRKY40

SOPRMGNW : 32

) OPRMGNW :

HSRMGNW :

» HSRMGNW
IEIHTMA--— : 3
SNLYQONHTEK- : ©

HZARICH 9 WRKY domain, = F 1 b ic 09 29 # R 5 2549 1 2 D AR A ZH 282 . WRKY domain is indicated by the solid line. The
cysteines and histidines that form the zinc finger are marked by the triangle.
B2 #HE5HM9HM WRKY S E&8F 5tk 3t

Fig.2 The alignment of amino acid sequences of WRKY from Prunus mume and other plants
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24 1§ PmWRKY40 & B i & St LR 4 4
FIH MEGAS 8 fF45 5 PmWRKY40 J¥ 51 4 12
JE R AR LA WO AR Ak A L
H 2L (Pyrus X bretschneideri , XP_018504499.1) | 3¢ i
(Malus domestica s NP_001315769.1) . A H 1. (Rosa
chinensis , XP 024168297, 1), ¥} ¥ % ( Fragaria
vesca subsp. vesca » XP_004291954.1) 1] Z& (Morus
notabilis , XP_024024355.1) . 3% B %2 T #% (Citrus
clementina s XP_006450293. 1), & £ 4 (Populus
trichocarpa » XP_002308704.1) , ¥ & ( Hevea bra-
siliensis s XP_021644967.1) . # 3% (Durio zibethi-

100}

100

61

nus , XP_022731961. 1), 0] 0] ( Theobroma cacao ,
XP_007011727.2) . 5748 LL W57 25 46 ( Herrania um-
bratica » XP_021276025.1) . fif & ( Nelumbo nucif-
era s XP_010265617.1) A & 1 8 I% (Arabidopsis
thaliana » AT1G80840) 17 R 4 &k B st L W 43
(B 3), 45 R R W PmWRKYA40 55 W A2 86 L Bk
RAEF — /Ny 3 B A, PmWRKY40 5 A B
F AL PR AL T A MR R R — DR
933 b RGO FR BT, 5 A 4B A8 R T Y R G

100 PYWRKY 18 ¥ Prunus yedoensis var. nudiflora (PQQ21033.1)
53 PaWRK Y40 BRIMEAEAE Prunus avium (XP_021820887.1)
100 ©® PmWRKY40 ‘HiE’ Prunus mume
PpWRKY 18 ¥k Prunus persica (XP_020411397.1)

‘Xuemei’

MAWRKY40 358 Malus domestica (NP_001315769.1)

_:’bWRKYM HZ Pyrus X bretschneideri (XP_018504499.1)
100

100 MbWRK Y40b #8bitE5E Malus hupehensis (AGG23551.1)

—|:RCWRKY40 H H4 Rosa chinensis (XP_024168297.1)
100 FvWRK Y40 By & Fragaria vesca subsp. Vesca (XP_004291954.1)

MnWRKY40 JI|Z Morus notabilis (XP_024024355.1)
CcWRKY40 3B 8 T'#% Citrus clementina (XP_006450293.1)
PtWRK Y40 845 Populus trichocarpa (XP_002308704.1)
HbWRKY40 BEL Hevea brasiliensis (XP_021644967.1)
DzWRKY 40 ¥i5% Durio zibethinus (XP_022731961.1)
TcWRK Y40 W[ Theobroma cacao (XP_007011727.2)
HuWRK Y40 BME LT 53848 Herrania umbratica (XP_021276025.1)
NnWRK Y40 fif {6 Nelumbo nucifera (XP_010265617.1)

95 AtWRKY40 fIWFF Arabidopsis thaliana (AT1G80840)

—
0.05

[ S ARIC IR HHMG . Prunus mume * Xuemei’ is marked by the dot.

& 3
Fig.3
2.5 11 PmWRKY40 EE R RIE N
A AEA Y W3 4 B S . PmWRK Y40 #) 31k
B ANE 4 Fr s, AR I A0 A AR B 30 B BE S S P
WRKY40 $: A () 3k A5 5/ E A F (B 4A.B) .,
RIRALFE 1 h J5, PmWRKY40 R K %5 8 F
W ZEMREERFFSE ARE BT R EA 12 h
A A B 0, Rk R IR 12 5 £ 4,12 h 5
Fak i BAA T T B AR 3 T B BT Poan-
WREK Y40 FE[H 8 % 15 22 H. 35 210 b o 57 K I8 B 3,
SRR 38 A [, PmWRK Y40 5 52 &0 Ak i 38 75
SR AR ANAEAL B 3,12 h If R E B T
X HR, AN 12 DR X 8 R e Ak PR Rk (&
4C.D) IEAL G PmWRKY40 RN ) Rk A
A TR, BB R RN S (A X R Y
1L5~2 547 JF o AL .
S AT, 78 SA . MeJA Fll SA &b FE T Pm-

PmWRKY40 5 E i #15h WRKY S EBFE 5 RRH LB S

The phylogenetic analysis of WRKY40 from Prunus mume ‘ Xuemei’ and other plants based on amino acid sequences

WRKY40 FikKV-HA 25 . ABA ALBRAPH] Pm-
WRKY40 3 H i £k, PmWRKY40 X} MeJA &b
FHAR X AN BUR L FE Me] A Ab BT AT WE AR, B
FEALPE 24 h JFRiAE BT 3 M5 AL . SA AN
WER R PmWRKYA40 335 . 18 5 2 00 T[4
FErfkag, AhHE 3 hit, KA EE ETH.3 bR
4 2R R B BEOKOE H AR 12 h 5 Ak
Fr o AL FE 24 h B FRIA AR, 20 R BRI 20 £

3 i i

(ST AR/ LS8 SNAEIS ¥ 9SS 8L i}
M B IREE N 7 22— o g 0 X R 3l 25 4% A AR A 1
30, R TR A AR RO T A 2 RS 4 A
5 Y 4 0 2 SR AN W) RN R N A S BR 05 B AR AR
sk MEHHM LB, REENZS S THYIK
il JH 30 7 25 A S BB K TR R e SR IR T Y e AL B AL



%5 W B 1 A, ML PmWRK Y40 2 [0 55 b K 56 58 40 b7 75

s lr
'z 12
B3 10
He g
A KIS p
geg ©
EZ 4
z 2
0= I 3 3 12 24 48
AL BT [E)/h Treatment time
1.8
g 1o} A
W -
5 ol
Heof 2
®E o
C ™S 08f CD C
X = 0.6F D cD CD
5 o04f
3 0.2}
0.0

0 3 6 12 18 24 48
AbFEEHE)/h Treatment time

Relative expression

0 3 6 12 24 36 48
AbFEFE)/h Treatment time

o
X R LR

Relative expression

0 3 6 12 18 24 48
AbFEEFE)/h Treatment time

AARIEALEE; B:H.O0 AbBE; C.NaCl 4b#; D. HEEREAM, H: EARFRHERES BEMEP<0.01).2h PmEFla N NS 3Kk
AFPRAEA s & XTI 0 D RB R R 1 IR R B R R 3 IRE L LR M H 4R, FR. A:Cold treatment; B: Ho O,

treatment; C: NaCl treatment; D:Mannitol treatment. Different letters between columns indicate significant differences at 0.01 level.

PmEF la is used as an internal control for the normalization. The gene expression at 0 h is set at 1.0. Values are the mean &= SE. The

same as follows.

B4 PmWRKY40 BEEZEREIEEWIE THREKE
Fig.4 The expression levels of PmMWRKY 40 gene under different abiotic stresses
1.2¢
= .
g Lo B
M3 ogh
H &
A KES o.f c
P C
35.; 0.4}F
0.0
2 3 4 5
AbFEFE)/h Treatment time
5r 25¢
g g A
S a4t 42 ‘% 20f
IH 3 IH 3 B
# & 3t # g 15
B # & C #®S c
<8 B B B B *=E 4
ol B B - 2
=0 3 o 12 24 0 3 6 12 24

AbEEHFE)/h Treatment time

ALY [E)/h Treatment time

A.ABA b3 ; B.MeJA b3 ; C.SA 43, A.ABA treatment; B:MeJA treatment; C:SA treatment.

B 5

Fig.5

BN Ry — A AR = A AP R A . TR R
W], WRKY 4% 5 PR PR JHC 7 A 49 i 7 396 53 s 38 0 380
FAT T T B b 49 U A A T A B Ok &
ST, Zou SN X HULRE JF 4 WF 5 I SE AR IR
ST AR RIS WRKY34 3k, Zhang %MI7E
PhFg T R IR BN CsWRK Y46 2% T 8L/ JF
KRR P FEN: . 5 57 A= YA Rk A HE L 55 3 R A Bk

PmMWRKY40 BEEEARE B ELIE THRIEKE

The expression levels of PmWRKY 40 gene under different hormone treatments

ABI .RD29A 1 CORA47 ik f#w T B /4R 1Y, 3%
W CsWRK Y46 3 15 ABA 4% #5891 75 =X 1F 1) 14
AW R RIR S 58 . Yang S50 X 4 8k B9 1F 55
RN JrWRKY2 Hl JrWRKY7 1688k o bk it
AR L B TR A AR AR IR R R B i
MBS ABA M BURME . X SRR AR UL ] WRKY
FIRJE Z G5 E g DA E LS
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AR SR, XA Y WRKY 283 KB 0F 55 0 1) ik
R E IR 5B T R AP S, ¥ &
PR AT K R R IR A AR R )
HZED o R NP R R E AR AR
1M, HAixF WRKY 28386 R 0T 5% = 224 vh fF AR
R b X A A ARy JC H 2 AR A AE ST 1 F 58
A FR S 75 AR A AL T Mg AL T 1 oK DL AR

AHIE ST LA AE i Bl S5 Mg S A RL, e BE RS 1
A WRKY ¥ 5t A 73 PmWRKY40, % 3 R )7
FIH X & B PmWRK Y40 5[] J& A 9 R &P B
Y PR RN K % [ PR AR L B HA LR WRKY fj
SEEER B B 1 S ORSF ) WRKYGQK 7 i 1 A
C.H, BUBE 48 450y, & 48 i AL 20 BT 2 /R Pm-
WRKY40 HA W5 0 e 5 50k, 5 8] & 4l ) 15 2%
TEF— /N 3 E L RGO RWAR T (0 FLHT FE P 4D
I BROUH PR Bk R Bk . w20 4 DU WRKY %% 5% [
P M ERIFARA R R = EPEEEF W EE
JE B, A PmWRKY40 5[5 B 8 7 — 1K
53 3¢ b T H A ) P 38 AR HA 4y 3 b X 5 Y &R
B 3 252 1 1 A 4O — B0y L 8 B A A T 1 3E £k
PRT WRKY HK 75 &6l F A0 &

A B 5E A HT 92 I % 56t qRT-PCR XF Pm-
WRK Y40 F&FIAEAE A= 9y W 30 FIC3R AL BT (1) R 5K
T BLHEAT T ARSI L 25 R 3R W] 2 5k TR 32 AR I, L 40k iy 38
WA G ZRIES. P ES FWA0E 5
MhrWRKY410b F B, & K H &2 X F %
ChWRKY 28 KA eI W38 N 1Y 2 3K 1% I #4743
Mr& Bl. 78 A% i 4 B J5., MAWRKY406 Al
ChWRKY28 W 3Rik & 2 e a3, 5 &
5 P WRKY 40 XH AR il (14 e i A58 X — S, o,
SA RbFR R E PmWRKYA0 1 £ 35, i m £k
AT 2 20 %5 FEA R BIF 5 AE LR ST RN OK R
HO A R GE . Hu 5570 SA Wi 48 R T AR A
J& AL T WRK Y46 56K ) 3 38 &% B, SA 4b
PR ERE T iZ AN F ik, Ramamoorthy 251"
XJ K Fef WRK'Y K& R 56 78 & Bl AR A= W) W 38 F0 R
AFRR B IR K AT AT R B K RE A 28 A
WRKY 3 2Z %) SA #mFiES, it — kM,
ABA 4 #5410 /KRG WRKY 3k %8 B,
6 A FIH. BATHMFEE & B, ABA &b 3 0] LA 6l
PmWRKY40 5K £k, i@ it PlantCARE 7E4 4K
T P WRK Y40 % K 5 2 DX 38 09 W0 =X A T

PR e 3 A g 8h 7 B E] 3 A ABA i i ot
ABRE ( ABA-responsive element), # Ml Pm-
WRK Y40 R 1] fig 2 i3 ABA P8 # KR A S M
SizE- S E ST NI R ¥ X AR SER A S e
HEIR 77 ZE ik — 20 0y SCI R Bk . X S 45 SRR Wt AE
PmWRKY 40 X £ Fft 45 4= 49 [P 38 F0IEER AL 2 i )i
FRBEAN TR, FRATTIN 55 g 7 3R 5K 3% v & B A A i PN 20
EEDA 33 4 WRKY . #0007 5 & R
WRKY HEFIIHe i /31 2 BOEA B R 28 WRKY K
3 S D by S e g B L 3 T X R Al B 3 1) e
o TP A AR B R W B . WRKY 56 KA i 1 1 3t o
JO7 2 R L 2K M 0 ) A s B e KRR L
AR A BT SR . AR RE R, 9 A
WRKY " 5 Wi b 1% i JBr 38, 4 A~ WRKY 4§ 53 i) [
T2ia .9 4~ WRKY ¢ 500 N = £h e . gbéh,
W BRI KRERA 17 A WRKY K KU S 00 1 2 Fb i
HL,2 A WRKY 3 D[R] s 7 3 Ff s 38100 7E
b, VoWRKY?21,39 Fl 48 v 3= 0 17 55 Ji7 B
i, VoWRKY03,06,08.,28 1 55 XF IE 4 ¥y I 38 1
i SRR AR e # A M . E R, PorWRK Y75
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Cloning and expression analyses of PmWRKY40 gene in Prunus mume

PENG Ting' WANG Yigin' CHEN Manman®
FENG Lanping® BAO Manzhu* ZHANG Junwei®

1.Key Laboratory of Germ plasm Innovation on Protection and Conservation of
Mountain Plant Resources ,Ministry of Education/College of Agriculture ,
Guizhou University ,Guiyang 550025,China ;
2.Key Laboratory of Horticultural Plant Biology ,Ministry of Education/
College of Horticulture and Forestry Sciences , Huazhong Agricultural University ,
Wuhan 430070,China

Abstract WRKY transcription factor plays a vital role in response to cold stress in plants. To re-
veal the function of WRKY gene in Prunus mume,the PmWRKY40 gene was cloned from P. mume
‘Xuemei’ by RT-PCR. The full-length cDNA sequence of PmWRKY40 was 1 072 bp,containing a com-
plete open reading frame (ORF) of 972 bp encoding 323 amino acids. The deduced amino acid sequence
alignment of PmWRKY40 contained a conserved WRKY domain and C, H, zinc-finger structure. The re-
sults of phylogenetic analyses showed that the PmWRKY40 was most closely related to WRKY protein
from P. avium. The results of quantitative PCR showed that PmWRKY40 was induced by cold and
H; O, stresses, but the induction levels of the gene expression were different between cold and H,O,
stress. Meanwhile, PmWRKY40 was significantly triggered by SA treatment and its expression was in-
hibited by ABA. It is indicated that PmWRK Y40 from P. mume may play a key role in response to cold
stress.

Keywords Prunus mume; WRKY transcription factor; abiotic stresses; cold stress; oxidation

stress; hormone treatments; gene cloning; expression analyses
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