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Transcription Factor: WRKY Family
Biological functions
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Madhunita Bakshi and Ralf Oelmüller. Plant Signaling & Behavior, 2014.

74 in Arabidopsis, > 90 in rice



Transcription Factor: WRKY Family
Biological functions

Arabidopsis thaliana Hordeum vulgare

Effector triggered immunityMicrobe/pathogen triggered immunity

Resistant protein

Biotic stress

Rushton PJ et al. Trends Plant Sci, 2010.



Transcription Factor: WRKY Family
Sequence of DNA binding domain

Group I: two DNA binding domains

Group II/III: zinc finger motif

Bind to W-box on DNA: TTGACC / T

WRKY substitutions: WRRY, WSKY，
WKRY，WVKY or WKKY

Rushton PJ et al. Trends Plant Sci, 2010.



Transcription Factor: WRKY Family
WRKY11

Classification

Changwei Bi et al. PeerJ, 2016



Transcription Factor: WRKY Family

WRKY11 and WRKY17 works in a 

redundant manner to negatively 

regulate basal resistance

WRKY11 and WRKY70 works in a 

antagonistic manner to control ISR

Noe¨ llie Journot-Catalino et al. The Plant Cell, 2006 Chun-Hao Jiang et al. Journal of Experimental Botany, 2016

WRKY11

Biological function



Transcription Factor: WRKY Family
3D structure of DNA binding domain

Yamasaki K et al. Trends Plant Sci, 2013.

WRKY1 C-terminal

WRKY1-DNA W-box interaction

β-S2 β-S3

Ming-Rui Duan et al. Nucleic Acids Research, 2007



Transcription Factor: WRKY Family
3D structure of DNA binding domain

Yamasaki K et al. Trends Plant Sci, 2013.

WRKY4 C-terminal

WRKY4-DNA W-box interaction
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β-S2

β-S3

Yamasaki K et al. The journal of biological chemistry, 2012.



No Previous Study

Prediction

Reliability

Reference

More Info

WRKY1 WRKY4

3D structure of DNA binding domain

Transcription Factor: WRKY11



BLAST

MEGA

WRKY11

WRKY1

WRKY4
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WRKY1 Needle

: β-strand

3D structure of DNA binding domain

Transcription Factor: WRKY11



Secondary structure
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3D structure of DNA binding domain
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3D structure prediction

3D structure of DNA binding domain

Transcription Factor: WRKY11



WRKY1 WRKY11

Hydrophobicity & Hydrophilia

Word size: 7

3D structure of DNA binding domain

Transcription Factor: WRKY11
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Transcription Factor: WRKY11

Summary 1

3D structure of DNA binding domain

1. WRKY11 DBD may have 4 β-strands 

2. The strand 1-3 of WRKY11 DBD may interact with DNA W-box

3. The strand 4 of WRKY11 DBD may be deeply buried



WRKY4 Emma

3D structure of DNA binding domain

Transcription Factor: WRKY11

: β-strand



Hydrophobicity & Hydrophilia

Word size: 7

3D structure of DNA binding domain

Transcription Factor: WRKY11

WRKY4



Binding sites

3D structure of DNA binding domain

Transcription Factor: WRKY11

: WRKY1

: WRKY4



Transcription Factor: WRKY11

Conclusion

3D structure of DNA binding domain

1. WRKY11 DBD may have 4 β-strands 

2. The strand 1-3 of WRKY11 DBD may interact with DNA W-box

3. The strand 4 of WRKY11 DBD may be deeply buried

4. The DNA binding site of WRKY11 DBD may include WRKY 

motif (K253、Y254、G255、Q256、K257)；R266、R270
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