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Input : high-quality assemblies of fulgenomes, aligned.Output : a graph modeling thefull variation, e.g. a non-biased reference.

A pangenome represents the total genetic diversity of a species ora species complex. A recent model, the variation graph, aims tointegrate full length genomes [1]. Contrary to typical mappingapproaches which rely on a single reference genome and areintrinsically biased, mapping query sequences to the full geneticvariability of a species leads to more accurate mappings andimproved genotype/phenotype analyses.Mapping to a graph is similar to classic genome mapping andthe first step involves a seed & extend approach, to target regionsin the graph involving similar sequences before the steps of pathselection and alignment. When divergent query sequences areanalyzed, this step can be problematic : not enough k-mer seedsare detected, and the following steps do not happen.
This work aims to test the potential of strobemers, an alternativeto classic k-mer+minimizer seeding that allows more sequencedivergence [4], in the context of mapping to pangenome graphs.

Adapted from [2]

• Strobemers [4] is acombination ofmultiplediscontinuoussubsequences, knownas "strobes”.
• Strobemers have twosub-schemes: theminstrobes and therandstrobes [4].
• A C++ libraryprototype wasavailable to exploitthem in anothersoftware as analternative seedingtechnique.

• Randstrobe performs better than Minstrobe, but in our preliminary tests, both perform worse than kmer+minimizer.• We used a basic strobemer filter (filter 1 out of 5), what about a strobemer+minimizers ?• Critical choice: we index k-mers or strobemers from node’s sequences, which excludes nodes with length < k (GraphAligner’s approach). What about path indexing ?• Strobemer parameters chosen for this early benchmark may be unadapted, and strobemer seeding may be improved with different parameters.• The benchmark should be extended to more parameter testing before further conclusions.
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Software engineering :

• Seeds are short sub-sequences thatshow a high degree of similarity andserve as anchors for following stepsin the mapping process

Seed & extend process in GraphAligner [3]

Minstrobe vs Randstrobe with parameters n, k and w(number of strobes, strobe length and window length)
• Strobemers are injected as an alternative seeding scheme into GraphAligner.• Other steps remain untouched.• A basic strobemer filter “1 out of 5” is applied (for scalability).• Long reads are simulated from the graph and mapped back to the graph.• We measure mapping quality differences between classic k-mer + minimizersand strobemers approaches.

• Clustering groupsclosely relatedseeds

• Aligning is theprocess ofextending seedsby alignementand choosing apath.

Benchmark :
Simulated reads (vg sim)Variable SNP/indel ratio5000 reads of 5kbp

• Improvement the C++ strobemer library: bug-fixes, cmake compilation, functionality ... (accepted in author’s GIT repository).• Development of benchmaring prototype “GraphAligner-strobe” : A hybrid software allowing to choose between k-mer +minimizers and strobemer seeding.• Allows to set different parameters : rand|minstobe approaches, and strobemer parameters k, n, w_min, w_max.
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