Expression profiling studies for eelucidation of drought tolerance mechanism in horsegram (Macrotyloma uniflorum) 
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Abstract

Horsegram (Macrotyloma uniflorum) genotypes were explored for its drought tolerance potential through physio-biochemical evaluation. Genotypes, IC-94637 (tolerant) and IC-426521 (sensitive) were selected for the identification of DEGs using RNA-Sequencing. cDNA libraries were prepared by reverse transcription of oligo-filtered RNA samples and subjected to high throughput sequencing on Illumina Hiseq platform for raw reads generation using Rsubread r-cran package. Of 28385 transcripts obtained 3977 and 1581 genes were found to be upregulated and 18015 and 4809 genes were downregulated in two lines under normal and stressed conditions. 30 highly expressed genes were identified, characterized and validated. These annotated genes encoded the proteins during stress that enhances drought tolerance by regulating cuticular wax biosynthesis (3-ketoacyl-CoA synthase (EC 2.3.1.-), enhancement of drought resistance by increasing the levels of osmotic adjustment (C2H2-domain). Study also conducted for identification and characterization of circular RNAs in the same genotypes of horsegram and comparative analysis of differentially expressed genes (DEGs) in response to drought stress, identifying 8 key DEGs. In, 2 and 8 genes were upregulated respectively under control conditions in IC-94637 and IC- 426521, while 2 and 1 genes were downregulated under stress for these lines. Therefore, it can be concluded that downregulation of genes exhibited a similar trend, emphasizing the complex regulatory mechanisms involved in stress response in each genotype. Distinct defensive mechanisms could be employed by horsegram genotypes while dealing with water stress. The superior genotype was able to withstand drought primarily through heightened expression of stress-related genes as compare to sensitive genotype. 
