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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]
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Introduction to Pearl Millet
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C,crop.
Genus Pennisetum.
Other names- Bajara, Burush millet etc.

Diploid 2n=14.

Arid areas of sub-Saharan Africa and India
Novel source for investigation of molecular

mechanism of drought.
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Fig 1. Physiological analysis of pearl millet for drought.



Foxtail millet (Setaria Italica) a better reference genome than Rice (Oryza Sativa)
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Fig 2. Mapping of pearl millet reads to the foxtail millet genome and the rice genome.

Lack of strong annotations to newly released pearl millet 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. S
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Fig 7. Validation of RNA-Seq result with RT PCR.

Name of the gene (Identifier) Annotations Fold (RT PCR)
Si028885m.g Mixed linked glucan synthase 1.9
Si018705m.g Chlorophyll centre-I related protein 5.11
Si002846m.g Dehydration responsive elements binding protein 1F 4.45
Si013604m.g Uncharacterized protein 12.8
Si026874m.g Uncharacterized protein 5.1
Si037296m.g Glutathione s-transferase (GSTU®6) 34.5
Si026863m.g Abiotic stress responsive factor 80.7




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.

ldentified 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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Transcriptomic analysis reveals the
differentially expressed genes and pathways
involved in drought tolerance in pearl millet
[Pennisetum glaucum (L.) R. Br]

Ambika Dudhate’, Harshraj Shinde', Daisuke Tsugama®, Shenkui Liu®, Tetsuo Takano'*

1 Asian Matural Environmental Sclence Centar (AMESC), the University of Tokyo, Mishitokyo-shi, Tokyo,
Japan, 2 Hokkaido University, Hokkaido, Japan, 3 State Key Laboratory of Subtropical Sivicultura, Zhajiang
A and F University, Lin‘an, Hangzhou, China

* lakano & anesc.u-tokyvo.ac.jp

Abstract

Pearl millet is a cereal crop known for its high tolerance to drought, heat and salinity stresses
as well as for its nutritional quality. The molecular mechanism of drought tolerance in pearl
millet is unknown. Here we attempted to unravel the molecular basis of drought tolerance in
two pearl millet inbred lines, ICMB 843 and ICMB 863 using RNA sequencing. Under green-
house condition, ICMB 843 was found to be more tolerant to drought than ICMB 863. We
sequenced the root transcriptome from both lines under control and drought conditions using
an lllumina Hi-5eq platform, generating 139.1 million reads. Mapping of sequenced reads
against the foxtail millet genome, which has been relatively well-annotated, led to the identifi-
cation of several differentially expressed genes under drought stress. Total of 6799 and 1253
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Laboratory of Environmental Stress Tolerance Mechanisms

Welcome to our website

Food comes first, then morals.
Bertoft Brecht 1898-1956

Desertification. Salinization. Heavy-metal pollution.
Environmental problems are threatening farming
industry the worldwide. Since plants can not move,
they developed "stress tolerance mechanisms” to cope
with various environmental changes.

What is happening at DNA, cellular or whole plant
level when plants are suffuring from the stresses? Why
are some plants able to survive such severe conditions

Thank you for attention

Saline-alkali lands in Northeast
China

The background image is the picture taken in alkaline-
salt affected land in Northeast China, in Oct. 2009.
Salt can be observed as white crusts on the ground.
Most plants, including crops, cannot survive in such
area. Both natural (cimate, wind, water, etc.) and
human-related (increased population, overgrazing, and
policies) factors are responsible for the salinization or
alkalinization of Northeast China.




