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B8 N WRKY69 FEIH ( DeWRKY69) ) Ta ke M
JHEX AN T R 9 A A R4 590 F8 )

kiE, TRE, 2 M, T f8, M, HEAY
(SR F T 2525 (I S RO R T 90 %
R H R AR B Z A2 3% 5 0 R T 4 9200% , T35 FI 210095)

WE. LIS MR BB F5T (Daucus carota var. sativa “ Heitian Wucun’ ) HBFFEXT4 % RT-PCR £ AR M-
Ji~ cDNA HFERESRAS DeWRKY69 FER R B, I X 12 5 IR b H 2 B 1) 28 B 1R I 91 kAT AR )45 .27 40 75 Il B, SR
RT-qPCR AR HH T 0.1 mmol - L™ ZEF[R I (MeJA) . 1.0 mmol - L™ /K#H8 (SA) 0.1 mmol - L™ #EE
(GA;) 0.1 mmol - L™ Biy%HR (ABA) Ab3H 12 h IR DcWRKY69 FEPIAIRT Rk 255 . 450K 0] . DeWRKY69
FEH AL 1AM 783 bp AYIT I BIEHE ( ORF) |, 4 260 N4 HEBR ; DeWRKY69 34 55 N T & MR FHIESE 52 &
95110 A5 A 14 WRKY Z5hie , HAEe 452580y ¢, H, A IS AN 731 Fii o 30 030, BE 25 H 1500 pl 4. 78;
SR F AR 34 AR 8, TOE 5 RIS B M, Sk S ik 22, B PR S5 1R L Bl Fee i (27% ) 5 5%
SEEFI R - IRE B-HT S | LB AN 4E FIBE AL T 40 5, Lo 543500 R 21. 92% 4. 23% (11. 92% Fl 61. 92%
J7 5 LU RN 22 G ARAR 23 BT 45 SR 2 ] . WRKY %% 53¢ (R A A 4 1 AL % o B W& B2 AR <7 M . RT—qPCR 43 B4
R 4 MeJA SA GA, I ABA AbFHJS , DeWRKY69 % KA XT 26 1k it (9 AR (LA SR IR, o e AL BUR 8. 12,1 il
4 hRFEME , BB E S TR0 h) , HFFT45 R 27K : DeWRKY69 ¥ st H 7 J& F 11 28 WRKY 4454 7, K35
KR, BT 68)E FAE AR H s DeWRKY69 3 H AT 62 588 | A (R $ A= 4 38 35 750 (g g 1z o i, {H XA
[ A R 70 e AR TR 22 5
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Cloning of WRKY69 gene in Daucus carota var. sativa (DcWRKY69) and its response to different
plant growth regulators ZHANG Rongrong, WANG Yahui, LI Tong, DING Xu, XU Zhisheng,
XIONG Aisheng” (State Key Laboratory of Crop Genetics and Germplasm Enhancement, Ministry of
Agriculture and Rural Affairs Key Laboratory of Biology and Germplasm Enhancement of Horticultural
Crops in East China, College of Horticulture, Nanjing Agricultural University, Nanjing 210095, China)
J. Plant Resour. & Environ., 2019, 28(4) . 1-10

Abstract: Taking Daucus carota var. sativa ‘ Heitian Wucun’ as research object, DcWRKY69 gene
fragment was cloned from ¢DNA in leaf by RT-PCR technology, and bioinformatic analysis of this gene and
its coding amino acid sequence was carried out; meanwhile, difference in relative expression level of
DcWRKY69 gene in leaf treated by 0.1 mmol + L™' methyl jasmonate (MeJA), 1.0 mmol + L™ salicylic
acid (SA), 0.1 mmol - L' gibberellin (GA;) and 0.1 mmol - L™ abscisic acid (ABA) within 12 h was
compared by RT-qPCR technology. The results show that DeWRKY69 gene contains an open reading frame
(ORF) with length of 783 bp, which encodes 260 amino acids. The amino acid sequence of DcWRKY69

transcription factor contains a WRKY domain in position from 52nd to 110th, its zinc finger structure type
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is C,H, type, with theoretical relative molecular mass of 30 030 and theoretical isoelectric point of pl 4. 78.
This transcription factor contains 34 phosphorylation sites but without signal peptide and transmembrane
structure, and has many hydrophilic amino acids with the highest percentage (27%) of acidic amino
acid. The secondary structure of this transcription factor consists of a-helix, B-sheet, extended strand and
random coil , their percentages are 21.92%, 4.23%, 11.92% and 61.92%, respectively. The sequence
alignment and phylogenetic tree analysis results show that WRKY transcription factor is highly conserved in
plant evolutionary process. RT-qPCR analysis result shows that after treatments of MeJA, SA, GA, and
ABA | the change trend of relative expression level of DeWRKY69 gene is different, which reaches the peak
value after treatment for 8, 12, 1 and 4 h, respectively, and is significantly higher than the control
(treatment for 0 h). It is suggested that DcWRKY69 transcription factor belongs to type II WRKY
transcription factor, it is hydrophilic protein and probably belongs to non-secretory protein. DcWRKY69
gene may be involved in response process of D. carota var. sativa to different plant growth regulators, but
there are differences in its response mode to different plant growth regulators.

Key words: Daucus carota var. sativa Hoffm.; WRKYG69 transcription factor; gene cloning; sequence
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analysis; plant growth regulator; gene expression

A% N (Daucus carota var. sativa Hoffm.) i _4F
ERARREY) e R R SR A 2 — | # s AR
R EAEE DAY A AR O H AL, A
BE AR 4R AR P REERRST
TR T AR R S MR R T SR,
YRR R AR L A S R R D R R
PR RN T ARG, BA 5 KR
FOME A T AE Y AT 3 2 18 RE 4 00 B R AR R 4R
HAEmmARKD ) AT SR YLK
WHRITERA S MK AT OB B A =2 1R
FHET B 9F 58 S ) A 40 A A 3R 3 R0 8 b
KT W0 SR XA A 8 77 50 79 o3
e AL B R

WRKY # 5% A2 — 2K FEAEE TR
AR R SRR D B A = BE AR ST Y WRKYGQK
K R R BA C,H,(Cx, sCx,, ,,HxH) A8 C,HC
(Cx,Cxp, HxC) BUBFFEZ5 4 . WRKY #4571l 5
JE BT W-box( (T) TGACC(A/T) VHRSIELE A,
AL Rk, 2 5 &M E S RER
Eulgem %" M3H5 WRKY 4544 3040 10 Ay 46 45 4 2%
TR WRKY B 720 T A, Jo, 1 2%
WRKY #5g [H T84 2 > WRKY Z5H 48, BF 46 45 44
KRN C,H, B, 128 WRKY #FH T&4 141
WRKY 45 ¥ 5, #F 45 45 M 2K 8 5 C,H, & 1 26
WRKY #5¢ HF& 4 1 A~ WRKY Z5#3, 5748 4544
FANy CHC B, 324 M ik, BF & C7E LR 7
( Arabidopsis thaliana ( Linn.) Heynh.)'® | £ 2
( Ipomoea batatas ( Linn.) Lam.)™ /K # ( Oryza

sativa Linn.) "™ | E K ( Zea mays Linn.)'™ K TG
( Glycine max (Linn.) Merr. )/ FIHH B N2 Sk
Tk B WRKY #5712 sk K 1 2 SRR Y
Xt ZAh A AR AR aE e i RS 5
PEEVEIR (ABA) JKAAIR (SA) FISEFHIR R (MeJA )
Rk e PR AR AT PR
WAGURAMSLS R IR EN S 5 AER(CA)FY
R VR 0 B RN FERE b
WRKY sk A B TIRA T fEHE DX AR
A AT R 1 53 e S AL

N RATF G N WRKY % 55 X5 FH CWF
ROAEFELHE MM B HE KT (C Heitian
Wucun’ ) HHFFEXTE  H i GenBank A ) DeWRKY69
JEP 7 B it 51, SR RT-PCR R OH I
¢DNA HSTRERR A DeWRKY69 3 H B, HZ L N K
FEGw R 1) Z R 1Y 9 AT A A5 5 5 i [l I SR
JH RT-qPCR 5 AR X AN [m] 4 4 A < 15 50 b BT
H DeWRKY69 H: R 0KV 22 50 04T T Heds, itk
—LITRETEE N WRKY % 55 R o0 A 0 A A 9 74 51
1) 43— g AL B B (ALt B

LR

1.1 ##

SCE RIS DA SR T A R Ak
R A DB A% 55 o o 1) ] 5K o S 3 A IR bk
BRI, T 2018 45 9 AN TAURE NEAT#E
b IR 25 °C AR 18 °C JEIERE 16 h - 47 Kot
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SRAAE, 2. W2 WRKY69 JEDN (DeWRKY69) FY Sk M AN [l AR A 1< 30 5 55 ¢ o i 3

FEGRFE 300 umol » m™ - 87" AU Tk TH9E,

1.2 FHi&

1.2.1 ¥ RNA #IRZ cDNA % 1 &4 m S
Bt 60 d J&5 , TEBCK 3 R 47 B Jo UF i s et i
PR R IR A5 BT -80 °C KA T R-A7 % H,
AN 7B TR 10 g, RAMEY)E RNA $2HUL
& RARAE AR (b)) AR A ) S ot 9 6
RNA, {#i i} One—Drop OD-1000" i {3 ¢ 4% 2 3 BT 1%
(P 3 T SORHE A RN ) ) A6 2 B B RNA R i
W B, IF R A HiSeript T Q RT SuperMix for
qPCR (+gDNA wiper) 12071 & ( Fg 5% MERE 2R W) FH
FHRRA T MR AL RNA BE 5L R 47 S 5% 5%, A il
cDNA 55 1 %,

1.2.2 ABWAEE T Xu Z3REMEI S NS
20 B DR A B A A R GRS DeWRKY69 5& A T 41
(GenBank % 55}y XM_017382173. 1) , K446 5
f) DeWRKY69 JEH Fe A BET 1 SR w514, 1E
514 DeWRKY69-F1 HJJ¥51 4 5'-TCTCTCTAGC
CAGCCAATAGC-3',JxIn5|#) DeWRKY69-R1 )7
5|k 5 — CAACAAAAAGCAGTTTTATTT - 3', LA
cDNA %5 1 B MR HEAT PCR §7 3G 0, P A 2
%K 30. 0 }LL,@?ﬁ PrimerStar Max Premix (2X) =8
FL (7 Mg™ F1 dNTPs) [ AW TR (K#E) ABRA
F]J15.0 nL.100 ng - pL™" ¢DNA % 1 £% 2.0 pL.10
nmol - mL™" IE M 5| ¥ A S M 51 945 1.5 pL.ddH,0
10.0 wl, ¥ 3P A .98 CHiAEYE 10 5598 °C Ak
10 s.60 °CiH k 10 5,72 °C ZEAH 30 s, 3L 35 PNFIR,
72 CIEAH 10 s, LS pL 973874, BT (AR B4 4
1. 2% P S i W i E A7 | VARSI i 2 75 381 H b B
KR B KR4 25 L 3735 7= W) 52 eh bR M e A=
YR GARA G AT

1.2.3 B3l 4 #  7E NCBI M3 (http: / blast.
nchi. nlm. nih. gov/Blast. cgi) b %3845 1 H i 3E K
BERLTT IR M2 JE MR 7 91 3E 4T BLAST LA AR ST 355
T 5 % ) DNAMAN 6. 0 2k F k47 AN A A4 WRKY
e S DR P R L TR 91 TR LU RN S5 K PR/ B K 1 43
Br; i FH MEGA 7. 0 31 #4223 e i A A= i RTIE
et ;38 ] BioXM 2. 6 #fF K2 SMS JF 41 Ab BAE L T
HAL (http: /www. bio—soft. net/sms/ ) 43t /A~ [6] i 4
WRKY %% 53 [H - 19 % 25 2 41 B8 K #1655 1
TMHMM Server v. 2.0 %44 (hitp: /www. cbs. dtu. dk/
services/TMHMM/ ) 1 73§ DeWRKY69 %% 5% [H ¥

F 5 JI5E 45 44 5 i ) SignalP 4.1 Server A4 (http: /
www. cbs. dtu. dk/services/SignalP —4. 1/) T 53 #r
DcWRKY69 # 5% X (1915 =5 Ik X 48 ; fif | NetPhos
3.1 Server ¥4 ( http //www. cbs. dtu. dk/services/
NetPhos/ ) Tl 43 HT DeWRKY69 #% 5% I - 1) % 12 L.
{37 55 7F SOPMA % %% ( https: //npsa —prabi. ibep. fr/
cgi — bin/ npsa _ automat. pl? page =/NPSA/npsa _
sopma. html) | Tl 431 DeWRKY69 % 5% K+ 19 —
&
1.2.4 AidpAx KA A A2 xR R AR 5
SEABCH 0. 1 mmol « L7 ZEFTRH IR (MeJA) 2 (1.0
mmol - L7 7J(7|%@3LZ(SA)[22] 0.1 mmol « L' REHE
(GA;) BIHT0. 1 mmol - L' V% HE (ABA) 2 3f 1)
AR VR S 3R TS R R (AR R 4 B 0. 1%
Tween—20) ; FEAIHTHT H 60 d J5 , BEHUK 35 R 47 () 48
TR, 0 TR A R 3 700 Y TR 7 0 T R ) 4
BRI b R BCE 3 MY B A E R 8 kK,
PIACEE O h g XTHE(CK) ,7EALEE 1.2 4 8 F1 12 h #%
Wtk AR H R ar H IO I FE e 8t i KR AR Y
LA BRI B iR 50 J5 BT - 80 C vkAR h IR FE &,
T A ] AR AR (R & 2H i R () BB 29 10 g,

R L3R 7 TR R IR RNA JF & A cDNA 56 1
%% {di ] Primer Premier 6. 0 #4143t 1 Mt E=
K514, 1F 1751 4 DeWRKY69 —F2 (¥ 51 0 5" -
GGAAGAAGAGCAGGAAGAAGAAG - 3", I ] 5| #)
DcWRKY69-R2 (751 5'~AGCCACTCAACGGAG
AATGTA-3', VAIE N Aciin FEH NS LT
BHEHEIE S ) Actin-F 175124 5'~CGGTATTGT
GTTGGACTCTGGTGAT-3", )R [1 514 Actin-R HJJF
51k 5" = CAGCAAGGTCAAGACGGAGTATGG - 3/,
i Hieff™ qPCR® SYBR Green Master Mix( No Rox
Plus) (_F#20 5 AR YR BR A 7)) #5147 RT-gPCR
JRE, A F AR 20. 0 L, f045 Hieff™ qPCR®
SYBR Green Master Mix ( No Rox Plus) ( ¥ Mg** Fll
dNTPs) 10.0 pL.100 ng « wL™" ¢cDNA %5 1 4% 2.0
pL 10 nmol » mL™" IE [ 5 ¥ Al 1 51 145 0.4 ulL,
ddH,0 7.2 pL, ¥ 3T R.95 C A 5 min;
95 CAME 10 5,60 C iRk 30 s, 3L 40 NG, 7E
65 CEATHRE 95 °C By Fe b i SL I 85, 231
JEfRE, R 27 P S DeWRKY69 ST i)
FIXFFeak &, IFHH] SPSS 20. 0 Al EXCEL 2019 {4
AT 28 5 W
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2 BRI

2.1 DcWRKY69 EEH5pE

PAGHE MR cDNA S8 1 85 b, i AR5
) DeWRKY69-F1 Fll DeWRKY69-R1 § #4455 1 &
KEEZY 750 bp (9 B 1 R B, W5 BT 50 43 B 45 2R
(1) LW, 280 4R 15 19 DeWRKY69 HL R A B4 &

1 KR 783 bp [ FF R EEHE (ORF) , 4% 260 4
HEMR

2.2 DcWRKY69 ¥R EFHREERF I D
2.2.1 FRFEIM NHIE N WRKY69 # 5t [H T
(DcWRKY69) Z LR 7 51 1) L 1 3 70 25 58 (1 2)
W . DeWRKY69 5 [R 1 1) 2 LR )7 9 256 52 &
B0 EA ARSI WRKY 2538, 95 ik hy
W SE TR T WRKY HH 5%,

1 ATGGATTGCTCTCCCTCTCCAAGCCTGGACCTCAAGATTTCAGAAGAAAAATCAGATACTCAGACTTCAAAGAAAAGGAAAATGTCAGAGAAGACTGTTGTGACAGTGAAGATAGAAGCC
MDCSPSPSLDLI KTISETEIKSDTQTSI KZ KR RKMSETZ KTV VVTVIKTITEA
121 AATGAAAACAAGAAACACAAGAATGAAGGGCCACCTTCTGATTCTTGGTCTTGGAGAAAATATGGGCAAAAACCCATCAAAGGATCCCCTTATCCCAGGGGATATTATAGATGTAGCACT
NENKIKHKNEGPPSDSWSWRIKYGQKPTIIKGSPYPRGYYRTCST
241 TCAAAAGGTTGTTTAGCCAAAAAACAAGTGGAAAGATGCAGAACTGATGCTTCACTTCTTATTATCACTTACACTTCTAGTCATAACCATCCAAATCCTAAAGAGCTAAAAGAAGAACTG
S KGCLAKEKQVERCRTDASLTLTITITYTSSHNIHPNPIE KTETLZEKTETEITL
361 GAACAAGAGAAGGAAGAAGAGCAGGAAGAAGAAGTTAAAATCGACAGTCTTGAGGAACCAGAAGATCGAAAAGAAGTAGAAGTGAAGGATCAAGGGTACTCATTTGATGAAAATGTTGGT
EQEKEEEQETEEVEKTID SLETEPEDRIKEVEVEKDAQGYSTFDENVSG
481 AGTGAGAAAATTACTGGTGATTTTCACTACATACATTCTCCGTTGAGTGGCTCTGATCATCAAGGTATCATTTCTGATATCAAGCAGGAAGAAGGGATCCAGTTTACGGAGAATTTCGAG
SEKITGDPFHYTIHSPLSOGSDH®QGTITISDTIIZ KA QETESGTIA® QFTENTFE

60

AATATTTTGTTTGATGAGAAGGAGAAACCACTCTGTTATCCTCATCTGATGACCTTTGCCACTCCAAAATCAGAGGAAAATGACTTCTTTGATGAGCTTGGAGAACTGCCCACATCATCC

NILFDEZKEZ KPL CYPHLMTTFATPIKSEENDTFTFDELG GETLTPTSS

72

TCTTTCACCAGCTTCTGGAGGGGGAATTTCTTTGAGGACAGGATTCTTATTCACTTGTCTTAG

S FTSVFWRGNTFTFEUDZERTITLTIHLS *

# . & LS F Stop codon.

BEl1 #% N WRKY69 EE (DcWRKY69) Kl Fr B 51l 43 #r 45 R
Fig. 1 Sequencing and sequence analysis results of WRKY69 gene in Daucus carota var. sativa Hoffm. (DcWRKY69)

1 50
FEEMRA & Amino acid position
256 45, Binding site

HBRZ NG Superfamily

100 150 200 260

WRKY superfamily

# 2

#HE N WRKY69 3R E T ( DeWRKY69) B4R <78 75l

Fig. 2 Prediction of conserved domain of WRKY69 transcription factor in Daucus carota var. sativa Hoffm. ( DcWRKY69)

2.2.2 FRlRMWRsTSH B DeWRKY69 #5 5 N+
5 NCBI (¥ & b 78 ¥ = ( Panax quiquefolium
Linn. ) . 8 & [ Hevea brasiliensis ( Willd. ex A.
Juss.) Muell. Arg.). K 2 ( Manihot esculenta
Crantz. ) . ¥ #k ( Juglans regia Linn.) . Bk ( Prunus
persica (Linn.) Batsch) EHEME(P. avium Linn.) |35
#H % B ( Daucus carota subsp. sativus ( Hoffm.)
Arcang. ) FIFGIF MIFEH ( Brassica rapa Linn. )9 FhAH
Y WRKY %% 5% K 1 1 BE 2 7 51 kA7 ] P M Lo X
Z55L (8] 3) W . DeWRKY69 45 54 [H 7 53X 9 Fiki#)
WRKY #% 5% [Fl F ) 24 5 2 )7 9 AR Bl PE 4 s, 1 W
WRKY 53¢ N7 HAT R RSP, DeWRKY69 #%
KT EA 1A WRKY G549 5, b5 451 25 88

T C,H, B 4RI Wiz sk K 7 )& T 11 28 WRKY %%
SEH T

2.2.3 Zuiatdem oA FIH DeWRKY69 4% 5 A
T 5 HA 9 FREY) WRKY 55 5 N T 1R L8R 751 #
RGN, 455 (K 4) £, X 10 FRY
WRKY % 5% R T8 43 1L 2 A0 32, Ho, 5 40 F
( Brassicaceae ) 18 ¥ Il 8§ 7% B WRKY69 %% 5% A T
( AtWRKY69) 5 [A] Bl #7975 1) WRKY69 % 5% K+
(BrtWRKY69) R h—~43 3, HAx 8 FEY) Y WRKY
MR R T — 003, BERE, RBHEY 1Y
WRKY 5% 5% KM R % L R B, {H DeWRKY69 5
[FIRHE Y EE S N WRKY65 7 575 F ( DeWRKY65)
(RS2 SEPIE|S 731
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DeWRKY69 ... KMVS. ] / K NS S WRKYGOKP (ele] LKINONINCRTIDA 99
PqWRKY4 K K S q ¢ 0 : 101
HbWRKY69 100
MeWRKY35 99
JrWRKY69 99
PpWRKY69 100
PaWRKY69 100
DesWRKY65 101
AtWRKY69 117
BrWRKY69 119
DcWRKY69 258
PqWRKY4 269
HbWRKY69 7 : 257
MeWRKY35 (T DLHNTNLNQQLKE DFFI I AR RG} I 259
JIWRKY69 (1 PGPDLSTTNLI QP SKE DF YI : RN 257
PpWRKY69 (T NeP GRDVS TTNL TQLQPS D E . 256
PaWRKY69 1 PGPDVS TTNLTQLQPS ENDFFI I S 1 R 278
DesWRKY65 TKELKQQKE END F 245
AIWRKY69 NePFPSSSANTKSHHR JESL I8 VFRRGTVATEEgFRCDFG 268
BrWRKY69 PFPS AANNKS HHHHRT DESLYGDIGD VFRRGTVATEE QRQRCDF GAV 278

DecWRKY69: #HE N WRKY69 %4 5% F F WRKY69 transcription factor in Daucus carota var. sativa Hoffm.; PqWRKY4. P47EZS WRKY4 # #H T
WRKY4 transcription factor in Panax quiquefolium Linn.; HbWRKY69 . BB WRKY69 %% 5% [ F WRKY69 transcription factor in Hevea brasiliensis
(Willd. ex A. Juss.) Muell. Arg.; MeWRKY35. AKZE WRKY35 # 5 F WRKY35 transcription factor in Manihot esculenta Crantz. ; J)'WRKY69 . fABE
WRKY69 ¥4 % KT WRKY69 transcription factor in Juglans regia Linn.; PpWRKY69 . #k WRKY69 #% 5% K -7 WRKY69 transeription factor in Prunus
persica (Linn.) Batsch; PaWRKY69 . FHARE WRKY69 #5555 K WRKY69 transcription factor in Prunus avium Linn. ; DesWRKY65 . HIHE N WRKY65
sk F WRKY65 transcription factor in Daucus carota subsp. sativus ( Hoffm.) Arcang.; AtWRKY69: 8l B 7F WRKY69 %% 5% [H F WRKY69
transcription factor in Arabidopsis thaliana (Linn.) Heynh.; BrWRKY69. J67 WRKY69 #%5%[H-F WRKY69 transcription factor in Brassica rapa Linn. yil
HEZR WRKY Z5#435 The box indicates WRKY domain; A : $4545H4 Zinc finger structure.

3 #A% b WRKY69 # R EF (DcWRKY69) 5 HAth 9 FiiE4 WRKY #REFHEERF I RIRIELLTER
Fig. 3 Homology comparison result of amino acid sequences of WRKY69 transcription factor in Daucus carota var. sativa
Hoffm. (DcWRKY69) and WRKY transcription factors in other 9 species

_|7 HbWRKY69
MeWRKY35

JrWRKY69
DcWRKY69

: PqWRKY4
' DesWRKY65
, AIWRKY69
' BrWRKY69
0.20
e —
AL

Genelic distance

HbWRKY69: I # WRKY69 %% 5% KT WRKY69 transcription factor in Hevea brasiliensis (Willd. ex A. Juss.) Muell. Arg.; MeWRKY35. A2
WRKY35 %5 HF WRKY35 transcription factor in Manihot esculenta Crantz.; J’'WRKY69: Bk WRKY69 #% 5% A F WRKY69 transcription factor in
Juglans regia Linn. ; DeWRKY69 . THE N WRKY69 % 3 H F WRKY69 transcription factor in Daucus carota var. sativa Hoffm.; PpWRKY69. Mk
WRKY69 %5 HF WRKY69 transcription factor in Prunus persica ( Linn.) Batsch; PaWRKY69. EHFEHE WRKY69 % 5% - F WRKY69 transcription
factor in Prunus avium Linn. ; PqWRKY4 . P§vEZ WRKY4 5% 5% [N T WRKY4 transcription factor in Panax quiquefolium Linn.; DesWRKY65 . W N
WRKY65 # 5K F WRKY65 transcription factor in Daucus carota subsp. sativus ( Hoffm.) Arcang.; AtWRKY69: fIR§IF WRKY69 ¥4 5 HF WRKY69
transcription factor in Arabidopsis thaliana (Linn.) Heynh.; BrWRKY69: JE7 WRKY69 ¥4 5% F WRKY69 transcription factor in Brassica rapa Linn.

4 #%E b WRKY69 ¥R EF (DcWRKY69) 5H fth 9 #iE4 WRKY ¥R EF & S (LK
Fig. 4 Phylogenetic tree of WRKY69 transcription factor in Daucus carota var. sativa Hoffm. ( DcWRKY69) and
WRKY transcription factors in other 9 species
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224 RABRARAZKET SN AFEHEY
WRKY 5% 55 [H 7 1) SRR 2H A8 S PRIV o ) 4B &4

(2 1) EH . DeWRKY69 JF HoAth 9 FifEY) WRKY %% 5%
IR LR B Sy 247 ~ 296 ; BE AR 4> 1 i i 25
SEETIN, N 28 560 ~ 32 470; BB A SN pl 4.53 &
pl 6.51, TEZIEIRLE ATy 1T, MRk S R 1) L 9 e i
K 21% ~31% ; Bl Pk 28 SR FRg 7 1 22 HE 1R 1Y) L 1) 4%
VT, 00N 14% ~ 17%F 13% ~ 17% 3 55 75 5 58 5L R 1Y

®1 TEEY WRKY BRETHEEBARRELERSH"

LB AR, R 6% ~9% ., AKE , ANFEHEYIH] WRKY
SRR I A IR LU 25 S AN

2 1387 WL, DeWRKY69 %% 5% P 7 (19 B A X
S3F iR 30 030, BISAFHL SR pl 4. 78 Rt 2 LR
LU A8 5 (27% ) PRI e 2 R L A5 Tk 22 (53301
H1T% N 15% ) , 75 7 @ IR L i 5l (9% ) .
2.2.5 FEAXRMAFAKMSH  DcWRKY69 4% 57
TR IR T 5 0 S5 K R E A M A SR (TR 5) %

Table 1 Analyses on amino acid composition and physicochemical property of WRKY transcription factors in different species'’

BN T

Transcription

RS

Accession No.

AR
Number of

BB AR
Iy ¥ Bk

Theoretical relative isoelectric point

PG A L AT

Lt il %

Percentage

Theoretical

BRPEEAERR  PRVEEEER DY FIREERR MR

factor amino acid Basic Acidic Aromatic Aliphatic
molecular mass (pD amino acid amino acid amino acid amino acid
DcWRKY69 XM_017382173. 1 260 30 030 4.78 17 27 9 15
PqWRKY4 AEQ29017. 1 271 31 280 4.53 15 31 8 14
HbWRKY69 AFX83949. 1 259 29 400 4.80 14 27 7 14
MeWRKY35 XP_021611426. 1 261 29 620 5.08 15 26 8 13
Jr'WRKY69 XP_018822131. 1 259 29 690 6.51 17 25 7 17
PpWRKY69 XP_007201365. 1 258 29 300 5.25 16 24 7 16
PaWRKY69 XP_021805196. 1 280 32 170 4.85 16 28 6 15
DesWRKY65 — XP_017250159. 1 247 28 560 4.67 16 30 8 15
AtWRKY69 0APO01678. 1 278 30 930 4.96 16 22 8 14
BrWRKY69 AHB33864. 1 296 32 470 4.82 15 21 8 13

])DCWRKY69: THE N WRKY69 &1 WRKY69 protein in Daucus carota var. sativa Hoffm.; PqWRKY4 . PEivES WRKY4 & 11 WRKY4 protein in
Panax quiquefolium Linn.; HbWRKY69: 1% B # WRKY69 # FH WRKY69 protein in Hevea brasiliensis ( Willd. ex A. Juss.) Muell. Arg.;
MeWRKY35. A% WRKY35 HH WRKY35 protein in Manihot esculenta Crantz. ; J)'WRKY69 : ##k WRKY69 £ WRKY69 protein in Juglans regia
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WRKY69 protein in Brassica rapa Linn.
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