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The Transcriptional Cascade Regulated by PsZAT10-PsWRKY25 Complex in
Response to Cold Stress in Paeonia suffruticosa

Tang Yixuan
(College of Horticulture and Plant Protection, Henan University of Science and Technology, Luoyang, Henan 471000)
Abstract: Cold stress is one of the main abiotic stress factors limiting the growth, geographical distribution and ornamental quality of Paeconia
suffruticosa, especially causing serious impacts on the overwintering survival and spring germination of field—cultivated peonies in the Central
Plains region. Transcriptional cascade regulation mediated by transcription factor complexes is the core molecular mechanism for plants to
respond to cold stress. Among them, ZAT (Zinc Finger of Arabidopsis thaliana) and WRKY family transcription factors play key roles in the
plant cold resistance regulatory network. However, whether PsZAT10 and PsWRKY25 form a complex to participate in cold response and
their regulatory mechanism in peony remain unclear. In this study, the cold—resistant peony cultivar "Paeonia rockii” was used as experimental
material. The transcriptional cascade mechanism of PsZAT10—-PsWRKY25 complex regulating peony cold response was systematically
explored by techniques such as gene cloning, real—time fluorescent quantitative PCR (qQRT—PCR), yeast two—hybrid, bimolecular
fluorescence complementation (BiFC), electrophoretic mobility shift assay (EMSA), chromatin immunoprecipitation (ChIP) and transcriptome
sequencing. The results showed that both PsZAT10 and PsWRKY25 genes were significantly induced by cold stress, and they interacted
physically in the nucleus to form a heterodimer. The complex could specifically bind to the cis—acting elements in the promoters of
cold—responsive genes (COR genes) and stress—resistant related genes, regulating their transcriptional expression. Transcriptome sequencing
identified 1287 differentially expressed genes regulated by the complex, which were mainly enriched in biological processes and metabolic
pathways closely related to cold response, such as plant hormone signal transduction, antioxidant defense, and maintenance of cell membrane
stability. This study first revealed the core regulatory role of PsZAT10—PsWRKY25 complex in peony cold response, clarified the
transcriptional cascade pathway mediated by it, provided a new theoretical basis for the study of peony cold resistance molecular mechanism,

and also provided candidate genes and technical support for peony cold—resistant molecular breeding.
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( PsZATIO-F : 5'-ATGGTGAGCGGAGAAGAGAA-3' ,
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pMD19-T-PsZAT10FpMD19-T-PsWRKY25, T /G455

FEHFIKIMHT . R FHqRT-PCR T /0 HTPsZAT10 F1Ps
WRKY 255 IR E T iy aa B, DU R IR a
FAF (4°C. 0°C, -4°C) FR[FELLERRFE] (Oh, 6h. 12h,
24h. 48h. 72h) BY4EFH FeDNA BB, & IiTqRT-PC
REFSFEIESIY) (PSZAT10-qF: 5'-GAGCGGAGAAGAGAA
GGTGA=3", PsZAT10—qR: 5'-GAGCTTGAGAGCGATGA
GGT-3'; PsWRKY25-qF: 5'-GAAGCGGAAGGAAGAGA
AGG-3', PsWRKY25-qR: 5'-GTTGCGGTTGAGGTAGTG
GT-3") , DItSIPsActinZEFE NS EER (PsActin-F:
5'-GATGATGCTCCAAGGCAGAA-3', PsActin-R: 5'-GA
AGAGCAAGGTCGGAAACA-3')

qRT-PCRIEVAARZR (20w L) : TB Green® Premix Ex Taq
™ [ 10wL, E RS #450.8 w L, cDNAFAR2 w L, ddH20
6.4 Lo FHIFRT: 95 CHIEME30s 5 95°CAEMESs, 60°CIR A
30s, FLA0MEER; IEfFZsrHr: 95°C 155, 60°C Imin,
95°C 15s, DAIESIYIMFERYE. BAHARREINHARE

., RH2-A ACOETFREEEF M XS Rk &, i
GraphPad Prism 9.0 8%/} 2% il B [ 3k A2 fu ith 2, 73 #r
PsZAT10MIPsWRKY 25 5L FH (1) 22 15 SRR M0 i X R o
2.2.3 MEREXIARSE S5

P X A8 5286 FH T30 EPsZAT 10 H1Ps WRK Y25 22 ] ()
M AR, S84 B Matchmaker ™ Gold Yeast Two—Hybrid
Systemif Il QUL FIHEAT . B 56, M EETH SRS Y 2«
L pMD19-T-PsZAT10 Fl pMD19-T-PsWRKY25 i £ i ki g
REHR, PCRY" ¥ PsZATI10F1 PsWRKY25 3 [A] 1) T 5 be) 32 HE
(ORF) , #4PsZAT105E A i b 2 i HE AR pGBKT 7, Aok
FHA B HEAAPCGBKTT-PsZAT10; KPsWRKY 255 v
W ok Kk pGADTT h, M d E 4 A W &Ik
pGADT7-PsWRKY25 . 3 =F i U1 AT F 46 31k 5 20 284 11 1 Ay
£, Halk B E s AR

W IR pCBKT7-PsZAT 105 4k B4 £ Y2HGold
B S, AT TSD/-Trp EASE F3E |, 30°CHI'E 1
FR2-3K, PRHCRSEREREAT A BOE R A FE PRI . Ko
% 15 AP T SD/-Trp . SD/-Trp/X— o =Gal . SD/-Trp/X- «
—Gal/AbAFAEFRHE I, BRI AR RGO B AL, 47
FTEAAESD/-Trphi 73 A K, HAESD/~Trp/X- a —Gal |
SD/-Trp/X- o ~Gal/AbAREFRHE F AR | R, BEHIAEHE
AATC B BEETEREEE, AT TR S

He AU A pGADTT-PsWRKY25 73 51 15 i 20 5 14
M pGBKT7-PsZAT10 4L 4% £k % [ BE Y2HGold /8% A7 25 241 Jfd
o[RBT IR ( pGBKT7-53 + pGADT7-T ) FIFI 1
X HE ( pGBKT7-Lam + pGADT7-T ) . H#fb)5, AT
SD/-Trp/-Leu[F AR5 7 3L I, 30°CHIE i F73-4K, PRBUR
VMR, $ER T SD/-Trp/-Leu/~His/—Ade & A1 37 5 |-,
[i] 5} 45 FE T SD/-Trp/~Leuw/-His/~Ade/X— o —Gal/AbA [#] {4 5%
Ikt b, 30°CHFR2-3K, WA A KGO B A0 .
5 I A 20 T 76 BE 76 SD/=Trp/-Leu/—His/~Ade 1 73 5 |- 4=
K, HFESD/-Trp/~Leu/~His/-Ade/X— a —Gal/AbARE 725 | i
0y, BEBPsZATI0MIPsWRKY25 2 (Al 7EAH HAEH] .
224 WFHICHANER: (BiFC)

X538 G AN 256 T 763 240 i Hh 95 UE PsZAT10 71
PsWRKY25 A EAE ] e S G AGENL, SE54% IEBIFC Vector
Systemif 7 & LW A5 AT . MG B B R A A
pMD19-T-PsZAT10 Fl pMD19-T-PsWRKY25 H £f Jiii ki g 45
e, PCRYHIPsZATIOFMPsWRKY255: K OREF ( A&l
W), FEPsZAT103E N 5w 2 pSPYNE-35S 84, 14
a4 2 K pSPYNE-PsZAT10 ( YFP-N ¥t filt & ) 5 4%

-019-
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PsWRKY 253 A 7 % 25 pSPY CE-35S 44 H , #y T 20 4844
pSPYCE-PsWRKY25 ( YFP-Cfiifil & ) o i o)Ay 56
UEHZH AR 1 E AR

P R SR A ORI R 7 S i (4= R N
pSPYNE-PsZAT10 55 pSPYCE-PsWRKY25 3t % fk & 4 %

( Nicotiana benthamiana ) I Fy 4[R]3 B 44X RE

( pSPYNE-PsZAT10 + pSPYCE pSPYNE  +
pSPYCE-PsWRKY25 ) . #AL00R: Kt sty i B4l 245y
SEAL B ARAT GV 101 BAZ A0, PRIRBH M AT P 2R
il BN F S AN PR R LB AR RS, 28C
200rpmk 1% 15 9% 2 0D600=0.6-0.8 ; W RATHEE R, H
FRYZ M (10mmol/L MgC12 ., 10mmol/L MES ., 200 p. mol/L
AS ) I B £ 0D600=0.5-0.6 , ¥ pSPYNE-PsZAT10 5
pSPYCE-PsWRKY 25 {4 AT B B S AR FBUR A, 8 30min;
FHEGHERFHR A RIRE AR 53510, W5 FR24h)5, 7%
B 2 IEH OIS T 1597480,

BUEACSS (I Fr, IPEIGET R R, TP e i
S AR POGE S, WL A5 14nm, KEHEK
527nm, [FRPUEEHIZEIG, FOOCEIR SHIZEIGEM,
FEPSZAT10-PsWRKY25E SR A0 . A7 fha it
A I AT, X R T, Ui
PsZAT10FIPsWRKY 257 I 2l v AH BAE FHOTIE 2 A1
2.2.5 HUKERFRZEHT (EMSA )

EMSA 5256 F T 46 I PsZAT10-PsWRK Y25 5 4 14 5 #1
B R 87 X80y 45 5 B0, S5 5 # BE LightShift ™
Chemiluminescent EMSA KitiAf & udBl BiFi7. %6, Hil&
A E FARER : BEPsZAT10HIPsWRKY 253 (K (1) ORF v [
F MR BB ARpET-32a 1, ) # 41 A% R ik 2k
pET-32a-PsZAT10HIpET-32a-PsWRKY25, #:4k 2 K HHTF#
BL21 ( DE3) &z A84ifiH, HIPTGIASHAR AR, @
TENI-NTAEFZ L L b A, SDS-PAGE HL kA 2
FI2lifb AR

F i EL HE v i N 3L (APsCOR15a, PsCOR47)
RS F R A, BN A R AR H S/ ( CRT/DRE .
W-box ) , G EAZMAAEHITTIIDNAIRES , JFiE 4=
WEbC (FEHFI A TAEY TR (15 ) RO RA
B L RIEG BARR I A B A R R 98 AR PR (5878
AR TR TR ), VERTE R e

Fie PR S Ul BRI S5 5 RO R R (20w L)« 5Sx 45
BHEMEARL, PolydldC (1pg/wl) 1wL, EWRIRICK
05wL, mAHBEN (PsZATI0, PsWRKY255 R4 ) 5

020~

p L, ddH204M 2 2220 W Lo, [R5 B X I 25 (0 IR (TG
B, SUIRED ) | Bk EE Xt BELL (On—Fh L8 LR
BEER) | xR I AARICHET . IRAEAEA Lt
RbRiCEF A RIS AR ) o S5 G RIVIRREE R TR
20min, AIASwL EFEGEMPIE, IRAIG EAEZR6%AR B R IN
JRIEREEEIS T, #E0.5 x TBEZE MR, 90V HL R LYK 1-2h,
B AR BA I 3/44k

LUK ZE R, KB A2 2 )2 el 1, 380mA F%4 i
60min, ZEHMZIK1Smin[EEDNA, AR5 F IR & Ui B ik
TTE L WEE . AR, IR SRR R e IR SR 2
W ARG EAE A AP W A5 A, i Ak 4
25 O IR TG 5 2y, Had s AR bR i B A BUPR T ] 5 ik
Tl 5 2 T B, AR LSS AR BIPRE TV E R, B6HH
PsZAT10-PsWRKY25 5 G 1A ] K7 S5 PE 45 & 20 L K S 2+
BIMEAE T 1
2.2.6 Ye(d Fi e EUiiE (ChIP) L5

ChIPSZ36 F T 5 PsZAT10-Ps WRK Y25 5 4 R 75 1 it
S B F LA G AL, SE504% B SimpleChIP® Enzymatic
Chromatin IP KitilR @Bk 1. &5, ALBRSCEmpie: .
TEIBUI TR0 A #E24h 4t P 1, 19 Y RS WA 7 52 T
AR, EIRBFE 15min, A HZRA LA, FICHK
Vet 3k, T ERIEIK Sy, B RUMAR , I ARZERERZE vh
W, PRI, R A, R Y (T B A
200-500bp, ELOUCEE FIEIR, 1EA ChIPSEEG Y 4L (4 BT AE i

B TR 7 N Inputd] . FPEXTRREAL (TeGhUigk ) A
S (Anti-Flaght/h, £XtPsZAT10-Flaghii5EH )
A EIATA (1) S LA X L A 2 S i AKR 1 Bt
K, 4CHFE LR, SRIGHIAProtein A/GEUIEHE beads, 4°C
WEE2h, WERRIETIERE G, HVEGRS: IR DR &
Y, KBRARFERMESS S RO Y T, SRS PV SZ v e i e
PEVIER YO FT-DNAE S, 65 CIFE 10, fBRaCEK,
FEFAMKIHER, JBOF4EfEDNA,

PLATAL B DNA AR, SR qRT-PCR 72 K6 1) #0 J5 [A]
(PsCOR15a ., PsCOR47 ) J3 8 FIRAEFHICIFMT T A DNA
FBE i, witRe R g CEE I E oo iE R T
5, PInputZHDNA NN IR , i DI ReR . AL U
M DNA B & w2 @ T Bt x a3 W
PsZAT10-PsWRKY25%5 & A A] F¢ S 455 B 4E L R ) 2+
AR X 38k, %X IR0 R A RS A A5
2.2.7 ST oHT

TR0 AL B 24 AP R, o X RRZE (R
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Ye ) . PsZATI0 3% F ik 41 . PsWRKY25 i % ik 41 .
PsZAT10-PsWRKY253L0 3Rih 40, BA3 A ¥HEE, &
B4 4l R 59 BV RNA 28 K I RNA 4 i fn 5% 4 1k
( 0D260/0D280=1.8-2.0, RNASEHMEFEERIN=8.0) )5,
% B TTIE AR BORRHL B A B 7 A T S Al 7

DUFPife . B e BRNATE T AN, 22 BRas R
fEAURNA, SRIG4r B mRNA, P HLCDNASCRE, SCF kG
MAH 5, F Fllumina NovaSeq 60003 J5F- £ #4755 i
MY, FRALFLAIFEAE (Raw Reads ) o X LA ¥ 505
AT 0E, ZBRARTT freads . 235 P FRIA HIBEIE LU fi3:t 5
Hreads, AT F4E ( Clean Reads ) , #fClean Reads
FEXT R4 RS 3AN A -, SRR AT,

DIt RZH Oy 2 B, 43 1) 0 3 PZAT10 8 38 4 |
PsWRKY255 #iA4H | PsZAT10-PsWRK Y2531t Fik 41 ) 22
SFGAFEM (DEGs ) , i vednifE A P<0.05 HILog2FoldChangel
=1, XIS B 25 7 RIRFE AT Venn 73T, Tk HHX
ELEERIAP R EFERFRBIOER, B HZ
PsZAT10-PsWRKY 255 A AR 45 119 25 5 RN BE A o [R]f, f
X 22 3 R GRFEH HEFT GO ( Gene Ontology ) & 4 73 Hr Fl
KEGG ( Kyoto Encyclopedia of Genes and Genomes ) i i & 4
BT, H RS 5 E Y e AR AEEE H 4 TBtools
O GO S AR B IKEG G i & A< El

3 HBREH

3.1 PSZAT10F1PsWRKY255: [ 35 e 5 Fe 1k 45 1F
3.1.1 B pepESs

DU P38 A 2 AR AP e DNA AR , R FH4E 5
PESI YA T PCRY $ , 3R15 PsZATI0 A PsWRKY 25 % [H 1
PCRI™W), 281.2%FFNENERER FELUKAI 7R, PsZAT105E
HIPCRF IR /IN H1600bp , PsWRKY 2552 I PCRH) K/
29°9800bp, ST H A BEAR/N—3 EPCR™ WAL )S
R pMD19-TEAAR ,, AL KIAFT FDHS o B 5400, Bk
IR TR TPCRYE A, RIS PHPE e R, WP 25 R o,
PsZAT103E KB EEHE ( ORF ) K 4597bp, Zifih1984~
IR, FHERRIT Y oA MO C2H2 R B 25 44 BUFN
EARKEY, S5 T AtZAT103E K i & L 1R )7 41 6] I8 N
72.3%; PsWRKY25FFORFK K 798bp, 4ifih265 1243k
R, A MR WRKY 25 4 Sk B4R 25 M sk, S ilma ot
AtWRKY 253 5 (1) S SR 79 [R5 4 68.5% . I P25 SR 2%
B, PsZAT10MIPsWRKY25FE K sl va b, d 4 b i 7t
ERf, FTHTRESR.

3.1.2 FERF IR ST

F H qRT-PCR J5 ¥ 43 T PsZAT10 F1 PsWRKY 25 3 [K 7E
AR A 5 (4°C, 0°C . —4°C) FIAS[RIAb#ERsR] (Oh
6h. 12h, 24h, 48h. 72h) THYMIXTFREE, G5RER, W
MERFEEFAERKSEMET (0h) A BRI,
Wit 5 AU P 5 32 %) 8 R D BT ] P B | LR GA R I 52
M E PR, HRIEAEA —E AR,

BRI F, fE4°CHEREME M T, PsZATIO Al
PsWRKY253E H (195555 B AE6h T A 1, 24hik Al , B
JEBH R EOCTEEAREMNA T, JEFE A R
bR, 120JF 4R B THE, 24k BE(E, IE(EFRIA R B ER
TACAIRA ; TE-4CHEMIRMET, HEEKILETEOhR]
KB KT, 24hik B e, RS PRECR RS, (HA4E
FRER Rk K. Hidr, PsZATI0KE R 7E—4 C AL FH24h
I A AR R 20k B JEOhAY 12817, PsWRK Y253 [K /-4 °C b 3l
24hI YA X Fe ik B EORAI 10,345 oAk, PSSR A3k
HIERRINO RS (72h) YA BT R, A TIER R
KRR RIRKE DL B4R SR I, PSZAT10FIPsWRKY25
B B RIRZ AR B %515, HR ke SRR a5 B
AL B[] 52 TE ARG, 4875 P T RESL ) 2 5 PR oy
SRR EuY
3.2 PsZATI10FIPsWRKY252 [ #4948 B4 F I61E
3.2.1 PERERUARAE S 45

T bR B A% 52 92 90 45 SR Won , E A EK
pGBKT7-PsZAT1054 {L B+ Y2HGold 40 L5, AN AESD/~Trp
BRI AR K, 1F SD/-Trp/X— a —Gal . SD/=Trp/X- «
~Gal/AbARFFREE EAERK | R, UIFIHEATE A #G
TEHEREEYE, T RS EAEHRIE, b scss g, fH
£ %F B 20 ( pGBKT7-53 + pGADT7-T ) 1 1 7% 7] 7&
SD/-Trp/-Leu/~His/~Ade 5 3% % F 4 K , H 7
SD/~Trp/-Leu/~His/~Ade/X— o ~Gal/AbAS; I HE |- 0,5 [
Xt B8 20 ( pGBKT7-Lam + pGADT7-T ) 9 B 7% 1N 6E 1
SD/-Trp/-Leud##i5E FA K, ToIEAESD/-Trp/~Leu/~His/-Ade
Rige3k A=K pGBKT7-PsZAT105pGADT7-PsWRK Y254
REAV A Y T V% AT AESD/-Trp/-Leu/-His/-Ade % 353 FAE K,
H 78 SD/-Trp/-Leu/-His/~Ade/X— o ~Gal/AbA 15 37 3 | 5L 3
W, LI ESEREN], PsZAT10HIPsWRKY 2575 B FE 41 i
REAS A A e S AR AR
3.2.2 BiFCSZER4E

X3 F 5 B oAb 55 50 25 R WOR
( pSPYNE-PsZAT10 + pSPYCE

B X IR 2
pSPYNE  +

-021-
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pSPYCE-PsWRKY25 ) A4 R 201 Ho A A 21) 8 0 56l
{555 MpSPYNE-PsZAT105pSPYCE-PsWRKY25::4 fk 21
A I R 20 7 200 PR DX Sl 0 381 i 1) o (05
5, BNAESEP AT AN, SHEEIGRENE, 7T
THWE BT BN T A . RGBS,
PsZAT10FIPsWRKY 257605 A i rh REWEAH BAEH , FIE Y
EAAWEN TN, 565 kN FRIRCENAFE, I
PAPR R R SRR PR AL TS24 -

3.3 PsZAT10-PsWRKY25 R A 1A SEEH B3 FHE &
3.3.1 EMSASLEG4EIR

EMSA 5256 F T 46 I PsZAT10-PsWRK Y25 52 4 14 5 #1
FH (PsCOR15a, PsCOR47) Ji sh PR HICH0I 45 &
T, SR ER, AR (LHEA ) MIPIPsZATIO
PsWRKY252 XS REA rpr, A BRA ) RARICHRET 09 H H 2%
M, A B S 4501 s TPsZAT10-PsWRKY25TRAE H 4+,
BT RIS Ak, RNE SR SHRERA T 456

TSI AE R R, AT AR IC A BT AE B )
TiE J 25 R ) S S , LR A AR A B Y
Ham (1065, S0f%. 1006%) , WEAATIZHIEIS; milnA
1 AR R R AR AR E (2848 CRT/DRESW—box % 0 J7
B Ja, e A SR T ARk . DA 25 AR
PsZAT10-PsWRKY25 & & 14 7] 5§ 5 M 45 45 # PsCOR15a
PsCOR47THER 5 3 7 i CRT/DREFN W —box AR T |,
HEEGBAF IR
3.3.2 ChIPZLEG4E

ChIPSZE Tl i€ PsZAT10-PsWRKY 25 5 4 1A 75 # 3k
87 RS S0 5, qRT-PCRAGINSE R oR, Seha

( Anti-Flaghtf& ) 1, PsCOR15a. PsCOR473H 3 zhT L
= A FH TG4 B I (R DNA R B 5 kBl 35 /8 1 B xR AL
(IgGhiik ) . H2ZERRFIN B EKTF (P<0.01) 5 HMirei
BRI GRAS X, SR 5 B R DNA F B i 0 i o 2%
S LEERFI, PsZATI0-PsWRKY 2558 A A4 e 4h &
FPsCOR15a. PsCOR47HEH J3 8l F A FH IC R IX 3
PE—2LIOUE TEMSASEEG A5, AL T & A IA7EE N G
BT ERSEE L

3.4 HRAEAN PSR

3.4.1 ZEFRINEE BT %

SR EE R B, XFIRAL . PsZAT105d Rk
PsWRKY251 ik 4 . PsZAT10-PsWRKY253 38 ik 4 1
Clean Reads¥JiAF6GLL |, Q300 H1=94%, LHExFF|4H:
PE5 2 S N HEXT R =85%, 1 B $0cs i i LA, T

-022-

T IRE253#T . LAP<0.05 HILog2FoldChangel = 1 K i VAR ,
Gy A L 25 R 3R L . PsZAT104d FRA 4 Lok
25 P ARIA R N 589, b FREER 3274, T 262
A5 PsWRKY255 ik 2 2L ik 1 25 R Rk HE H 61214, H
Hh LRI 3454, T IEZER 26715 PsZAT10-PsWRKY25
i Feh g L0k th 25 S FRFEK 8964, Horh i [H513
A, T IREER3834,

Venn /M4 B R, PsZAT10it 33520 5PsWRKY255
FARA N2 RFIRBE A FAER /r E S (2184 ), ML
it Fh b i 2 B AR IA M SE R A 12874, aX LEILFR E
ZPsZAT10-PsWRKY 255 & e S e 1 1 25 R A L A
Horh R T7234, TR S644 . dE— 0T AR, X
S R R IA B I AL 2 ANV i i R ( WTPsCOR15a
PsCOR47. PsRD29A ) . i AL (4NPsSOD. PsPOD .,
PsCAT ) LA MAH LR AR 57 ARG IE D (ANPsABA2 |
PsGA3o0x1 ) , $#2/RPsZAT10-PsWRKY25% &K 1] Bt i3 77
PEX SRR 35, S 5P HIRIR RN 2
342 ZEFRIXEF IR E E M

GOB TR BN, ZPsZAT10-PsWRKY25%8 & 14
PR Y 28 AR N F R A T3 R AR AR (BP) |
sy (CC) F4rTFIhRE (MF) . ferEyidferp, £%
[ S R (11 AR = W A A (1) VA G 7SS ) VA
YIEE TS MR S5 SRR R 25 PR G 1Y)
X M D, FEEET UM iR e
N = 3 N 1 AR B 11071 S R T e D Ve e
HEFEHISE; ErTIIREH, EEEET “DNALS” “Hat

Pl rE” “Pra s rE”  “BE T YIRES S e
ZH.

KEGGIE M & MR R, ZRFAENEHFE
T MY EESHS” “MAPKE S  “Hria ki
R CTERFIEERACT CPRIIRRICH SEEpk . Hrh,
PYMEFESHRS” B EE T K 5ABA, GA,
ethylene S R AHOC I 25 57 3B L, X SEHE K 2 S I M
YRGS E S5, PUELBi RS
R TPsSOD, PsPOD, PsCATZHT A LEEIEN , X Lbdt
PR RT3 B BRROS, W IR ke i i i S Ak it s Tk
FREREACI” S rh s 4R T 205 ] PR A DG 1
R, AT E S BRI, AR AR A ERE T
DL 2595321, PsZAT10-PsWRKY 255 A i i a5 24 A=
Pyl BRI I rp ) 25 RSN, MR SR
B, AT SR TR 0 40
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4 it
4.1 PSZAT10-PsWRKY25 % A4 7 41 1% i w2 v B9V
B

CEAARWIIT IS EE R, PsZAT10-PsWRKY25%2 A 1A 7E
PR N R AEAZ O IEEAE L, AR BT 2
IR T, AP EAIRR G, W E S SRR
PIEPSZATI0FIPsWRKY 25 JE H (1 3235, W3 (1) 3Rk F B AIG
ek Pl 361 5% J3E R ALk BB (R] ) 38 00T G 0 5 PsZAT10 0
PsWRKY 255 FIAEAN A% N & A WA AR, TR U5 —
RIRE A ZE Al HDNASE S50, F R rkss &
TR (MWPsCOR15a, PsCOR47 ) I AH X
FR (41 PsSOD . PsABA2 ) Ji3 3h 1 A9 i =X A A e 14
(CRT/DRE. W-box ) I+, V%X S SLR e 3eik s Bl
FEM 2SRRI N I LS SR TS DU e
. BB AR TR A W R, AR
B SRR N, AT AT PHIPTIIERE 1, IR o aa
I ANERLHITS

Horp, PsZAT10/E N C2H2RVBHIR 7 SR 7, HS AR
EARBEIT W BE S 556 s sl il 4%, iPsWRKY254Fh
WRKY Z ks R, it 454 W—box AR F e R
R R FRIA, WETE U E A VR AT REE i DMEIVE R, Hgssxd
HEE IR B IR RIOR A L NG SR, B2 A IR RB S TG T |
B RSO SR A SE I R ek | X HA R
FHEFEAERNAERLS -8 o, Rk,
PsZAT10-PsWRKY25 5 G AR 42 ) 22 S Ik FE I F 2w 4
TABA(F S, #RiZE AW REE LN FABAE 55
T, S 54 PHIRIR R X 54 PHIGIERERNA T ABA T
Ths . I ZEORBRANBTFE MR 1 (2 45 SRAH AT
4.2 5EAREYRIE M R H] B H

BT, CAERIR ST SRR KRS 2R H e T ZAT
FIWRKY 15 5% PR el e 1oz o A A A, ARG AL
FEFE— 2 (YRR SR R b 1 . 7ESURE ST, AtZAT105Z
IR 5 3RE, o bR R 3R, TERR
ROS, #EEHYIPIIEREST, MAWRKY25 1] i 454 CORIE
A s F R W-box, #IGCORZERFEIL, S 5KIRMIN ; £
SESR R, MhZAT105Z KR MHE 355 S, 7] 5 MhDREB2A
PRI TSI R ik, B RS A R T

AHBFFE R IR, A FFPsZAT10-PsWRKY 255 A R4
e ;A BILIG S BN R T | SRS A A — R i . — 2
PsZAT10 M PsWRKY25 55 K 1 52 (IR e 2 %, 5
AIZAT10 . MhZATI10., AtWRKY25H)F A —5; — &

PsZAT10-PsWRKY25% & 1R ] F5 51 45 & 2 CORJE A )5 8h
TR RAE T rE b, P CORKEF F L, SR IFH
AtWRKY 2574 CORFE I BHLTIARRL; —J2i%E A A i
VAR | MR E S SO R 3Rk, 158
TEPIBLIERE ST, A TR L ) PRSP AL

[F], 4 FFPsZAT10-PsWRKY 255 2 1A it 45 WLl -ths 2L
A E B HMEE . — 2 PsZATI0FIPsWRKY25IE 5 5 — 5
WEAUR, MHRIT . SR M ARIGEZAT S WRKY 155
FRFIEE GRS SRR ; R E SRR 22 5
FRERE D, BET RESHPFZFRIRMOCHEERA (4o
PsMYB306 ) , 3 54t P45 i) 25 ORIRARAE (PR ) ke A 3R
W AH O, T LA AR B S O R A SR AR
PsZAT10-PsWRKY 2552 A PRI I 61 174 v 37 B SR, /6 5
ARG T (-4°C) 6hBI T Ik B4 = 1) kKT, X 5t
FHE 1Y PG AL e v X AR PR BT R LR AR G | X 25 57
P BE P FRE R A o P 5% 2 I Tk e g S e, 4
BT R A R AL R S
4.3 RARBIBIF RS RRE
4.3.1 BIE A

AR S S MR I R A4 43T PR 5 L e I R Ge iR
7%, BUHE/R T PsZAT105PsWRKY 251 i 5 — Sk 2 &
VRS 554 PHIC TR e B A% R T, RN T 4P SR
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