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Transcription factor

High ABA

« seguence-specific DNAbinding
 activate or repress transcription cyoso
of downstream target genes.

ABA responses

Yi Shang et al. ,2010



WRKY Transcription factor

Groupl

At WRKY20C SEVDILDDGYRWRKY GQK VYRGNPNPRSYYKCT - - - AHGCPVRKHVERAS - - - HDOPKAVITTYEGKHDHOVP
CsSWRKYL17¢ SEVDILDDGYRWREY GQK VVRGNPNPRSYYKCT - - - NVGCPVRKHVERAS - « - HOPKAVITTYEGKHNHOVP
CsWRKY2C SDIDILODGYRAWREY GQKVVEKGNPNPRSYYKCT - - «NPGCPVYRKHVERAS « « « HOLRAVITTYEGKHNHOVP
CsWRKYL1S SEVDILODGYRWREY GQKVVKGNPNPRSYYKCT - - -NPGCTVRKHVERAS - - - HOLKSYVITTYEGKHNHDYP
CsWRKYSC TEVDILEDGYRARKY GQK VYKGNPNPRSEYYKECT - - - SAGCLYRKHVERAS - - - HOLKCVITTYEGKHNHEYP
CsWRKY37C SEVOLLODGYRWREY GQKVVKGNPNPRSYYKCT - - - SAGCNVRKHVERSS - - - TDSKAVYTTYEGKHNHOYP
CsWRKY39 SNVDKLDDGYWHWREY GQK VYK GNPNPRSYYKCT - - - YPGCGVRKHIERAS - - - HOFRAVVYTTYEGKHNHDI P
CsWRKY23C SEIDILPDCYRWREYGQK VYK CNPNPREYYKCT - - -SLGCPVRKHIERAA - - - NDMRAVITTYECKHNHEVP
CSWRKY49C SEVDIVNDGYRAREYGQKFYKGNPNPRSYYRCS:- - - SPGCPVKKMVERAS - < - HDPKIVLTTYEGQMDMVYVP
CsWRKY4C GDYGISGDGYRWREY GQKMYK GNPHPRNYYRCT - - - SAGCPVYRKHIESAY - - - ENPNAVIITYKGVHDHDT P
CsWRKY24C TGIEISGKCVRWREYGOKVVKGNLYPRSYYRCT - - -GLKCKARKYVERAS - - - EDPDSFITTYEGKHNHCI S
Group3 .

ATWRKYS4 VEAKSSEDRY AWRKYGQKEILNTTFPRSEYFRCTHEKPTQGCKATKQVQKQD -Q- DSE-MFQITYIGYNTCTAN
CSWRKY34 RTSRTTEDNYGWRKYGQKAIHNTTYPRSYYRCTHKFDQGCQATKQVQRMEGD - DSEIMYNITYISDHTCRRP
CsWRKY22 ESCOLYDDGHAWRKY GQKTILNAKYPRNYYRCTHKYDQTCQATKQVQRLQ - - - DNPPKFRTTYYGNHT CSNF
CsWRKY20 AIEGSLODGFAWRKYGQKGILGAKHPRGYYRCTHRNLQGCLATKQVQRSD - - - DDPTIFEITYRGKHSCSQVY \
CsWRKYSO AVEGPGCOGFSWREY GQKDILGSKFPRSYFRCSHRFTQGCLATKQVQKSD <« « NDPTIYEVTYKGRHTCNKA
CsWRKY31 GFEGPHEDGYSWREYGQKDILGATYPRSYYRCTFRNTQNCWAVKQVQRSD « -« EDPSYFEITYRGKHTCSQG
CsWRKY3S NTELPPDDGFTNR&YGOKEILGSRFP&EYFRCTHQKLYHCPAKKHVQPLD---ODPHTFEVTYRGEHTCHMS

LN

Jian Ling et al. 2011



WRKY Transcription factor

e contain at least one highly conserved signature
domain of about 60 amino acid residues, which
Includes the conserved WRKYGQK sequence
followed by a zinc finger motif., .-

-

Eulgem T et al. , 2000
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WRKY Transcription factor- PubMed

Results: 8

PubMed

[l Genome-wide analysis of WRKY gene family in Cucumis sativus.
1. Ling J, Jiang W. Zhang Y. Yu H. Mao Z. Gu X, Huang S, Xie B.
BMC Genomics. 2011 Sep 28,12:471.

PMID: 21855985 [PubMed - indexed for MEDLIME]  Free PMC Article
Related citations

[[] Capsicum annuum WRKYD transcription factor that binds to the CaPR-10 promoter functions as a positive regulator in innate immunity
2. upon TMV infection.

Lim JH, Park CJ, Huh SU, Choi LM, Lee GJ, Kim YJ, Paek KH.

Biochem Biophys Res Commun. 2011 Aug 5:411(3):613-9. Epub 2011 Jul 13.

PMID: 21771584 [PubMed - indexed for MEDLINE]
Felated citations

[ Expression and functional analysis of two genes encoding transcription factors, VpWRKY1 and VpWRKY?2, isolated from Chinese wild
3. Vitis pseudoreticulata.

LiH XxuY, XiaoY, Zhu Z, Xie X, Zhao H, Wang Y.

Flanta. 2010 Mov;232(6):.1325-37. Epub 2010 Sep 2.

PMID: 20811906 [FubMed - indexed for MEDLIMNE] \
Related citations \

[ Male gametophyte-specific WRKY 34 transcription factor mediates eold sensitivity of mature pollen in Arabidopsis.
4. Zou C, Jiang W, Yu D.
J Exp Bot. 2010 Sep;61(14):3901-14. Epub 2010 Jul 19.

PMID: 20643804 [PubMed - indexed for MEDLINE]  Free PMC Article
Related citations




WRKY Transcription factor- UniProt

Uniprot

Entry - Entryname  Status - Protein names Gene names

022921 WRK25_ARATH ~ Probable WRKY transcription factor 25 WRKY25 At2g30250 T909.6
(636P5 WRK33_ARATH ~  Probable WRKY transcription factor 33 WRKY33 At2g38470 T19C21 4

065290 WRK34_ARATH 1 Probable WRKY transcription factor 34 WRKY34 Atdg26440 M3E9.130

)

Organism

Arabidopsis haliana (Mouse-

gar cress)

Arabidopsis thaliana (Mouse-

8ar cress)

Arabidopsis thaliana (Mouse-

gar cress)

N

Length

393

360




WRKY Transcription factor- UniProt

) Restrict term "wrky" to gene name (33), protein name (34)

) Expand search fo "Cucumis sativus (Cucumber) [3659]" to include lower taxonomic ranks

Entry

ETCEWS
ETCEV
ETCEX
ETCEYS
ETCEX3
ETCEWS
ETCEWT
ETCEY3
ETCEX0

/| (3= E = E | = E=E ) E | E=

Entry name

E/CEW1_CUCSA
ECEVY CUCSA
ETCEXS_CUCSA
E/CEYS CUCSA
E7CEX3 CUCSA
ETCEW4_CUCSA
ETCEWT_CUCSA
E7CEY3 CUCSA
ETCEX0_CUCSA

Status

Protein names

WRKY protein
WRKY protein
WRKY protein
WRKY protein
WRKY protein
WRKY protein
WRKY protein
WRKY protein
WRKY protein

Gene names
WRKYS WRKY10
WRKYS
WRKY33
WRKY1
WRKY25
WRKY14
WRKY18
WRKY49
WRKY22

Uniprot

Organism
Cucumis safivus (Gucumber)
Cucumis sativus (Cucumber)
Cucumis safivus (Gucumber)
Cucumis safivus (Gucumber)
Cucumis sativus (Cucumber)
Cucumis sativus (Cucumber)
Cucumis safivus (Gucumber)
Cucumis sativus (Cucumber)

Cucumis safivus (Gucumber)

Length

348
262
363
302
30
203
336
433
260
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HENEENE NN R RN

SpeciesfAbbry

l. WREzZE Arabi|lGFHWTERETYT QK
Z. WMPBEZ2Z Arabi|lGTV HWTRETYT QK
2. WMPEZ4d Arabi|lGCTHWTRETYT QK
4. Cucumis satDTHWTLREYTGCOE
L. Cucumis sat|ETJWTREYTGOK
5. Cucumis sat|GCTVHRTREYT QK
P. Cucumis sat|IWHNTTREY G QK
2. Cucumis =sat|ZCQWREYTGEOK
9. Cucumis =sat|ZTQWREEYGOE
10, Cucumi=s =a@WHTREREY QK
l1l. Cucumis a7 QUWREYGOK
lz. Cucumi=s a7 RWTREEYGOE
l2. Cucumi= =alGTHTREETYT 0K
l1d. Cucumis =alcTWMHTTREEY ZQE
15, Cucumis =alzTHWLREYGOE
le. Cucumi=s =alz7THRTREREYTGEOE
1l7. Cucumi=s =alGCVHWTRETYT QK
12. Cucumis =alcTWMMHMTEEY ZQE
13, Cucumis =alz7TRTLREYTYGCOE
20, Cucumis salzTHWREYGOEK
21l. Cucumi=s =altCTHTREYT QK
22, Cucumis =alz7T RWTLREYGCOK
Z23. Cucumi=s =alz7THRTREEYTGEOK
zd. Cucumi=s =alGHMTRETYT 0K
25, Cucumis =zalD Y YT REEYT FQE
Z6. Cucumis =alz7T RTLREYTGOE
27, Cucumi=s =alz7THRTREEYTGEOK
28. Cucumi=s =alTHTREETYT 0K
29 . Cucumi=s =sa|lzTYTHWEEY ZEE
20. Cucumis =aETJWTLREYTGCOE
21. Cucumi=s =al— 7

2. Cucumi=s =alF¥

23, Cucumis =alzFYMTREEYT FQE
24 . Cucumis =al'y

25. Cucumi=s =alzT F

VEGNTNPRETYTYTHCTFQ---
VTECNPNPERETYECTTI - - -
VEGNPNPRETYTECTALAN- - -
ITEGEPHPRGYYECSEEIR- -
TIEGEPYPRGYYRCSSVE - -
VTEGCHNPNPRETYECTNP - - -
TEGEPYPRGYYRCSSSE - -
LAEGNPCPRATYTHCTWVAP - -
TEDNPCPRAYFECSFAP--
IEGEPYPREYYTECIZESSE - -
TEDNPSPRAYTFECSSAPD - -
VEGNPNPRETYTYTHCTYP - - -
TENSAYPRETYTYRECTTO - - -
TIEGEPYPRGYYRCSESSE - -
VENTOQOHPRETYRCTQD - - -
VENNEFPRETYHCTHQ- - -
TECNLYPRETYERECQTGL - - —
TEGEPYPRAYTYRCSSSE - -
VENSEPFPREYTYTHCTSA - - -
VENTLHPREYTYTEHCTEE - - -
VTEGCHNPNPRETYTYRCZEZP - - -
VTEGNPHPPRNTYEHRCTSA - - -
VEGNPNPRETYTYTHCTSL - - -
ILNAEYPRNYTYECTHEYLD O
PTEGCGSEPHPRGYYECESSLE - -
FVEGCNPNPREYTECTNY - - -
FVECNPNPRESYTECTSA - - -
PIEGSPHPRGYTYECSEME - -
CVTENSPNPRENYYECESSE — — -
PITEGEPYPRGYTYTECETME - -

LTHNTTYPRETYTERECTHEFDQ
TEDNPEPRATTECEFAP - -

CVEEQVERSAADER--AVLTTYEGE
PVEEHVERLASHDME--AVITTYEGE
TYTEHYVERASDDFE--SVLTTYIGE
PARPEHYERCLEDPE--MLIVTYEGE
PAREEVERARDDPA--MLLYWTYEGD
TVEEHYVERLSHDLE--SWITTYEGE
MAPEQWERNPBEDPCZ--MFIVWVTYTAE
FPVREQVORCLEDME--TLITTYEGT
FYEEEVQREVEDQE--VLVATYEGE
CAPREKEQVERSLEDPE--VFIVTYTAE
IPVEEEVOQRELEDPT--TLVATYEGE
CVEREHIERASHDFR--AWWTTYEGE
CVEERVYERSYEDPE--IVITTYEGQO
PAREQVERSRYVDPT--KELVITYAFD
PVYEERYERLAEDPR--MWVITTYEGE
NVEEQVOQRLTRDEGC--VYWWITYEGH
ELAPRPEYVERASEDPD--S2FITTYEGE
PARPEQVERNERLDPT--TLWVITYESCE
NVYEERVEREFADPT--WWWTTYEGD
EVvEERVERLADDPR--MWVITTYEGE
IPVEEHVERLSHDPE--IVLTTYEGQ
PYREHIESAVENPN--AWVITITYEGY
FPVYREHIERAANDMER--AWITTYEGE
QATEQVOQRLODNPP--EFRETTYYTGHN
PARPEHYERALDDPT--MLIVTYEND
PYREHYVERASHDPE--AWITTYEGE
NYEREHYVERSSTDEE--AWVWTTTYEGE]
PARPEHVYERCLEEPE--MLIVTYEGE
NYEEEYERDREDAN--YTWITTYEGT
PARPEHYERDPHNDPA--MLIVTYEGE
QATEQVOQRMEGDDEEIMYNITYISD
PVEREVOQREVEEPC--TLVATTEGQ
LATEQVQESDNDPT--ITEVTYEGE
PARPEHYVERASDDPE--MLIVTYEGD
NYTERKEEYERCLODPE--IWWYTTYTELGQO
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WRKY Transcription Factor Phylogeny




WRKY16 Domains-Smart

Domains within the query sequence of 720 residues

1 100 200

Confidently predicted domains, repeats, motifs and features:

Mame Begin

0wy complexity 147

lowe complexity 263
W R 203
Wb 518

End
169
27h
361
ary

E-wvalue

1.00e-34
b.83e-37

Hame
EH
Btz
Ad EXTRA
Ffam:FAR1
FPfam: WRKY
internal repeat 1
Ffam:Cagr_Delta
CTD
Glyco_25
SPT2
Ffam:FAR1
Pfam:WRKY
GYR
internal repeat 1
Ffam:Cagr_Delta
ZnF_C2H2

530

Begin End
46 118
281 437
285 432
301 361
303 361
204 375
311 348
284 536
389 490
422 490
506 579
518 577
519 536
519 591

555

E-value

1.71e+03
1.34e+05
5.32e+02
8.80e+01
8.00e-30
3.97e-18
8.90e+00
1.59e+05
2 15e+03
8.30e+04
1.00e+00
3.70e-30
2.35e+03
3.97e-18
1.10e+01
3.60e+02

Reason
threshold
threshold
threshold
averlap
averlap
averlap
averlap
threshold
threshold
threshold
averlap
averlap
threshold
averlap
averlap
threshold




low complexity
low complexity

low complexity 263

WRKY 23 Domains-Smart

Confidently predicted domains, repeats, motifs and features:

Begin End E-value

31
108
203
274
353

5.30e-34

1.68e-36

Hame
Pfam:FAR1
FPhnA_Zn_Ribbon
CG-1
Pfam.CG-1

Ffam:DMA_pol3_tau_4

Ffam: WREY
internal repeat 1
SEP

Pfam:DMA_pol2_tau_4
Ffam:DMA_pol3_tau_4

Ffam:FAR1
Pfam:WREEY
Pfam.CG-1
internal repeat 1
CBF

Begin

i
100
107
112
117
145
147
203
203
276
286
294
294
296
308

End
203
147
199
164
166
203
217
278
270
214
3565
393
309
365
366

Domains within the query sequence of 452 residues

E-value
3.40e+02
1.00e+05
2.28e+04
270e-03
3.20e+00
8.00e-21
T.74e-24
219e+03
1.70e+01
5.40e+02
4.00e-01
7.10e-31
T.00e+02
T 74e-24
3.32e+03

Reason
averlap
threshold
threshold
averlap
averlap
averlap
averlap
threshold
averlap
averlap
averlap
averlap
averlap
averlap
threshold




WRKY16- 3D Structure-Swiss Model

5 JAWRKY 16-

3Dy ]




WRKY Transcription factor-SPDBV

Cucumis sativus / -/,, Arabidopsis
WRKY16 ¢ A WRKY34




WRKY23- 3D Structure-Swiss Model /

i TTWRKY23-
3D &




WRKY Transcription factor-SPDBV

Cucumis sativus Arabidopsis
WRKY23 N / WRKY33




Next Plan-Experiment

1. Do the WRKY 16 and WRKY 23 have
NLS(Nuclear Localization Signal)?

2~ Do the WRKY 16 and WRKY 23 response
to cold?

3. Which downstream gene do theyregulate?
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