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[1] Paten B, Novak AM, Eizenga JM, Garrison E. Genome graphs and the evolution of genome inference. Input : high-quality assemblies or full genomes, aligned.

Output : a graph modelling the full diversity of the genomes, e.g. a non-biased reference

A pangenome represents the total genetic diversity of a species or a species complex. One can describe pangenomes in terms of gene presence / absence variations (PAVs) but a more recent alternative aims to integrate full length genomes in a sequence graph [1].In particular, pairwise alignments of a genome set can be used to build a "Variation Graph" (VG) in which nodes represent words of genome fragments and edges represent the contiguity of the words in one to several genomes (e.g., edges are associated to genome subsets). Each input genome consequently corresponds to a particular path in the graph. It has been showed that VGs can improve variant calling and genotyping processes [2]. Indeed, variant calling is often based on the mapping of linear query sequences to linear reference genomes, thus biasing the prediction to regions present in the reference and limiting the identification of structural variations that are specific to other genomes. In particular, biases are reduced when large structural variations (>50bp) are targeted.

Adapted from [7] Classic linear representation. Haplotypes of the RHD/RHCE genes.

Corresponding variation subgraph of the locus.

Annotated with RHD/RHCE genes.

Alternative paths correspond to different haplotypes.

Adapted from [7] • Variation graph of the human Y chromosome • Current mapping tools appear to perform poorly when more than 3-4% indels and/or substitution (>10% reads do not map to the correct graph path)

• For longer reads, indels have more impact than substitutions • Mismatches remains to be characterized in more details (type of mismatches, local graph topology…)

• Results needs to be compared to performance of standard mapping on linear reference (ex: BWA) # reads mapped to the correct graph path (e.g. nodes and offsets corresponding to the simulated read)