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Cultivated peanut (Arachis hypogea), tetraploid in nature, is considered important for oilseed and legume crops. However, the genetic improvement of peanuts is hindered by narrow genetic diversity and repeat-rich complex genome. A major bottleneck in peanut is the dependency in the single linear reference genomes, which doesn’t account for the non-reference sequences and complex structural variations (SVs) such as insertion, deletion, inversion that plays key role in determining phenotypic diversity. 
To overcome the limitations, we developed a high-resolution pan-genomic approach using PacBio HiFi sequencing (35x) for a de-novo genome assembly of diverse genotypes. The assembly's contiguity was validated via QUAST, for gene completeness BUSCO scores were generated with >97% completeness value, and for the synteny of assembly and visualization De-genies was used and further scaffolding was done using Pteranodon and manual curation using PAF file. The validated assemblies were integrated into a pangenome graph using Minigraph-Cactus pipeline. 
Our analysis identified millions of SNPs and Indels showing the useful diversity present in the panel. Variant per kb window heatmap showed the variation positioned across the genome over the chromosome position. This helps us visualize the heterogeneity across the diverse genotype, suggesting the panel as a hotspot for the variation. Thus, this study demonstrates that pangenome graphs provide a coordinate system that allow us to transition from single, static reference to dynamic, population-level maps. Future work involves utilizing large-language model, collapsing millions of variants information into latent feature to further use in downstream analysis predicting phenotypic trait. 
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