
International Journal of Basic and Applied Biology 
p-ISSN: 2394-5820, e-ISSN: 2349-2539, Volume 3, Issue 1; January-March, 2016, pp. 64-64 
© Krishi Sanskriti Publications 
http://www.krishisanskriti.org/Publication.html 
 
 

Co-expression Pattern and Functional Interaction 
of Drought-responsive Transcription Factors and 

Genes in Wheat, Rice, and Maize 
Nepolean Thirunavukkarasu1*, Rinku Sharma1, Nidhi Singh1, Kaliyugam Shiriga1, Sweta Mohan1, Swati Mittal1, 

Kanika Arora1, Shikha Mittal1 and Atmakuri Ramakrishna Rao2 and Hari Shankar Gupta1 
1Division of Genetics, Indian Agricultural Research Institute, New Delhi-110 012, India 

2Centre for Agricultural Bioinformatics, Indian Agricultural Statistics Research Institute,  
PUSA, Library Avenue, New Delhi- 110 012, India 

 
 

Abstract—We present co-expression networks in wheat, rice, and maize to unravel the interactions of drought-responsive genes 

underlying the complex molecular mechanisms governing drought tolerance in the three species. The largest co-expression 

network was created for wheat (3321 nodes, 819 066 edges) followed by rice (2471 nodes, 600 155 edges) and maize (1779 

nodes, 212 353 edges). A comparison of the co-expression networks of these three species showed that, under drought stress, 

rice had more signalling genes and comparatively fewer carbon-metabolizing genes than wheat and maize did. Osmoregulation 

could be a secondary mechanism for drought tolerance in rice because it had the lowest number of osmoregulating genes in its 

co-expression network among the three species. Of the 17 important drought-specific transcription factor (TF) families in the 

network, MYB was the most numerous in all, followed, by bHLH, ERF, C2H2, NAC, and bZIP with little variation in connectivity 

across the three species. The interaction of these genes offered fresh insights in studying the function of drought-responsive 

genes across species and in identifying the target pathways for improving drought tolerance. 

 

 


