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Transcriptomic analysis reveals the differentially expressed 

genes and pathways involved in drought tolerance in pearl 

millet [Pennisetum glaucum (L.) R. Br]



Introduction to Pearl Millet

o C4 crop.

o Genus Pennisetum.

o Other names- Bajara, Burush millet etc.

o Diploid 2n=14.

o Arid areas of sub-Saharan Africa and India

o Novel source for investigation of molecular 

mechanism of drought.
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Staple 
food for 
>90 M 

farmers

High 
nutritious

Tolerant to 
Abiotic 
stress

∼27 
million 

hectares 

8–19% protein, low starch, 

High fiber (1.2 g/100 g)

(iron and zinc) than rice, 

wheat, maize and sorghum

Why Pearl millet as study crop?

Air temperatures >42 °C during 

the reproductive phase

Drought situation

Salinity situation
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Release of Pearl 
millet genome 
in 2017.
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Water scarcity 
(Drought)

Molecular Responses

Physiological pathways 

get activated
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4 samples X 3 biological replications

5 days completely
withdraw of water
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7Fig 1. Physiological analysis of pearl millet for drought. 



Foxtail millet (Setaria Italica) a better reference genome than Rice (Oryza Sativa)

Lack of strong annotations to newly released pearl millet genome…….
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Fig 2. Mapping of pearl millet reads to the foxtail millet genome and the rice genome. 
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Fig 3. DEG analysis in comparisons study. A) Number of DEGs in all combinations with fold change >2 or <-2 and FDR-corrected 
pvalue <0.05) Blue and red bars indicate up- and down- regulated respectively. C: control and T and Treated: Drought- treated B) 
Venn diagram showing an up-regulated (right side) and down regulated (left side) genes in lines ICMB 843 and ICMB 863 under 
drought treated situation.



Fig4: Pathways Enriched 
with highest number 
DEGs were 

• Photosynthesis
• MAPK signaling 

pathway
• Plant hormone signal 

transduction
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Fig 5. DEGs involved in

photosynthesis. Genes

up-regulated by drought

stress are shown (25

genes in ICMB 843 and

4 in ICMB 863) in green

boxes. White boxes

indicate the non-drought-

responsive genes.

This image was generated using the online tool KEGG Mapper–Colour Pathway (http://www.genome.jp/kegg/tool/map_ pathway3.html).

http://www.genome.jp/kegg/tool/map_
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Fig 6. DEGs involved in phytohormone and MAPK signaling pathway
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Fig 7. Validation of RNA-Seq result with RT PCR.



Conclusion remark

• Two pearl millet inbred lines, ICMB 843 and ICMB 863 were used

• ICMB 843 is relatively more tolerant to drought than ICMB 863 at

seedling stage.

• Photosynthesis, plant hormone signal transduction and MAPK signaling

pathways were induced by drought in pearl millet.

• Identified DEGs and metabolic pathways are targets for future studies in

order to understand the molecular mechanism of drought tolerance in

pearl millet.
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Thank you for attention  
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