Mitogen-Activated Protein Kinase Kinase  (MAPKK) : A Signaling Molecule  confers salt tolerance in plants
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Abstract (300 word limit)
· Statement of the Problem: Plants are directly influenced by abiotic and biotic stresses due to a sessile lifestyle. Stresses adversely affect the growth and productivity of plants. Methodology & Theoretical Orientation: Mitogen-activated protein kinase (MAPK) cascade is conserved in eukaryotic organisms and plays a crucial role in signal transduction pathways, related to biotic and abiotic stress responses. The current study was aimed to target at cloning, structural and functional characterization of 1023bp SeMAPKK gene from Salicornia europaea. Findings: A SeMAPKK polypeptide chain of 340aa has eleven sub-domains, and S/TXXXXXS/T residues are conserved in the activation loop site between VII-VIII sub-domains. We identified TVY and MEY motifs at N-terminus and LKY, CAY and SKY motifs at C-terminus. Phylogenetic relationship revealed that SeMAPKK belongs to group D. Highest transcript signals were recorded in 0.75 M salt level stress, and down-regulation was observed in 1.0 M salt concentration. Overexpression of SeMAPKK gene in Arabidopsis conferred salt tolerance. Results of different salt tolerance assays revealed that transgenic plants were more tolerant and exhibited better growth than nontransgenic plants under salt stress. Conclusion & Significance: SeMAPKK gene is recruited in salinity tolerance as evident from overexpression in Arabidopsis, transgenic plants exhibited high tolerance response than wild plant under salt treatments. Expression analysis revealed induction and up-regulation of SeMAPKK transcripts under salt stress. Genes of MAPK cascade are categorized into four groups (A-D), the phylogenetic study has classified the SeMAPKK in group D and made a lineage with SbMAPKK. These findings support the study of salt tolerant genes and their potential employment for metabolic engineering in agriculture.    
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Figure 1. Conserved domains and motif in MAPKs protein. 
Protein multiple alignments revealed 11 conserved subdomains. In the activation loop between VII and VIII subdomain S/T-X5-S/T motif is present highlighted by grey color and with red asterisk. At N-terminus TVY and and MEY motifs are presently shown by blue bold letters. Conserved docking domain is marked by a red box. 
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