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Figure 1. Domain–motif overlap visualization in chickpea methyltransferase proteins.
Colored boxes represent protein domains, and motifs are shown as lines mapped over the domains. A total of 9 conserved motifs were identified across 10 domains, with the PGK domain showing the highest motif overlap.
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Figure 2: Phylogenetic tree of chickpea methyltransferase proteins showing three major clades with secondary divisions. Clades are marked in grey, pink, and green. Group I is associated with selenium metabolism, reflecting strong evolutionary divergence within the family.
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Figure 3: Gene Structure and Architecture of gene, the untranslated regions are depicted by blue boxes, whereas the coding regions for each methyltransferase are represented by yellow boxes. 25 intron-less methyltransferase genes having only one exon each, distributed randomly across the structure. Remaining seven genes with introns were having two exons each, distributed apart. The methyltransferase genes exhibited varying exon lengths with most positioned between 0 bp to 1500 bp except an exon of XP_004485405.1 gene positioned between 2000 bp to 3000 bp.
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Figure 4: Chromosomal distribution of genes in chickpea, each gene is mapped to its respective location on the chickpea genome. The chromosomes are indicated at the middle of each chromosome representation. The scale bar is measured in mega bases (MB), representing the physical distance along the chromosomes. Out of the 32 genes, 26 were found to be distributed among all 8 chromosomes, while six do not have specific locations and have been amalgamated into scaffolds
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Figure 5: Distribution of cis-regulatory elements within −1000 bp upstream to +200 bp downstream regions of methyltransferase genes in chickpea. Colored dots represent different cis-elements mapped across the promoter regions of the analyzed sequences.
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Figure 6: 33 trans-regulatory elements position of transcription factor binding site position present on the upstream region of methyltransferase proteins
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Figure 7: The GO enrichment analysis reveals selenium metabolism process obtained from QuickGO server showing involvement of 3 methyltransferases-related GO terms [LOC101489144 (tRNA (guanine-N(7)-)-methyltransferase), LOC101504483 (phosphoglycerate kinase-like) and LOC101515076 (ribosomal RNA small subunit methyltransferase B)].
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Figure 8: Differentially Expressed miRNAs in Chickpea Methyltransferase Genes Forming Four Clusters. Nineteen miRNAs have been identified to target twelve distinct methyltransferases and coding genes. These coding genes form four clusters, with three clusters containing methyltransferase genes along with their miRNA targets, and one cluster, the PGK cluster, containing two additional methyltransferase genes
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Figure 9: Secondary structure analysis of phosphoglycerate kinase-like protein using SOPMA in graphical form. Analysis of PGK's secondary structure composition shows that the alpha-helix constitutes approximately 41% of the protein's structure, indicating its role in maintaining structural integrity. The random coil, which adopts 31.89%, suggests regions of flexibility necessary for functional dynamics, while the beta-strands account for 18.11%, contributing to the overall stability of the protein
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Figure 10: 3D model protein and evaluation of PGK (a) & (b) showing chain of protein, (c) Ramachandran plot, (d) Q-MEAN Z score, (e) local quality estimate of QMEAN, (f) ERRAT2 having overall quality score 92.677, (g) verify 3D score of 0.2 and (h) PROVES score.
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Figure 11: Protein-protein interaction map for methyltransferase protein of 3-phosphoglycerate kinase The analysis identified 22 nodes and 97 edges, resulting in an average local clustering coefficient of 0.859 (Figure 14). Among these interactions, a particularly strong association was observed with glyceraldehyde-3-phosphate dehydrogenase (GAPDH) and erythrose-4-phosphate dehydrogenases
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