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Biological Problem: Global Biodiveristy Decline Modeling Diploid Evolution’'s Impact on k-mer Similarity Population Structure in Smelt Populations
= World Wildlife Foundation: 73% decline in biodiversity (1970-2022) 1. Probability model for k-mer tree topologies across 4 chromosomes. Population Structure Comparison
= Genetic diversity is a powerful way to monitor biodiversity, but 2. Mutation probability model along a k-mer genealogy. e Y
species must be sampled across time to be robust (expensive). 3. Independent sorting probability of k-mers into samples. )
@ Sequencing Errors 4. Coverage and sequencing error confound observed Jaccard Index.
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» Genome Skimming: Low-coverage sequencing is an affordable way to Bl verzne
get data, but only obtains sparse and error-prone reads.
bl ¥ = Genomes can be represented by a collection
of small sequences of length 'k’ called k-mers. 0.0025 1 o
= Methods (e.g., Skmer, Mash) exist that estimate . — - _

genomic diversity between genome skims us-
ing Jaccard Similarity between sets of k-mers.

DipSkmer PCoA Analysis of Smelt Populations: \We estimate 6 across
samples in a biological dataset comprised of three smelt populations (Silago
sinica). Points show the structure inferred using ANGSD with high coverage
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\A N B| 5] 1/k samples. Polygons represent the structure inferred using DipSkmer.
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Jaceard Genetic — — __ __ — Conclusion, Applications, and Future Work:
Similarity < Distance 3 200%. method
AU B — dipskmer = Conclusions: DipSkmer can use affordable low-coverage sequencing
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O — skmer | |2 to estimate genetic diversity and infer population structure with the
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Challenge: Diploid Genetic Diversity via Genome Skims G 400% = o
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. L o = 100%; N the door to frequent
= Many populations of conservation interest are diploid (i.e., have 2 sets 0% and scalable .o & . PN e — :
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of chromosomes), and existing methods do not model this. EEEEEEEEE EEEEREEEE biodiversity é Ne e
coverage monitoring.

S | S DipSkmer is More Accurate in Simulations: Panels represent different true . Work:
= :> ‘ S 6 values we obtain by modulating population size. Coverage is shown on uture | orK: y
the x-axis, and absolute error is shown on the y-axis. Currently Dipskmer

can only be used for

population parameter

= Not modeling diploidy can lead to incorrect estimates of biodiversity. 100.010:0006 || 0.0024 || 0.0036 || 0.0054 || 0.0056 || 0.0063 || 0.0068 L
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