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Sketching algorithms play an essential role in the analysis of large genomic datasets.
In particular, minimizers are widely used for partitioning kR-mers from a sequence into buckets.

Sampling R-mers with minimizers

o sequence CTGAAATGCACATTT
Minimizer Super-R-mer CTGAAA
smallest m-mer of a k-mer according to  run of consecutive k-mers sharing the TGAAAT 1o ner-k-mers
some order (e.g. lexicographic) same minimizer e GAAATG k}
(k=6, m=3) AARTGC 30 bases
. . , M AATGCA |
We typically order m-mers based on their hashes. : :
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We use minimizers as a footprint for selecting super-k-mers. ACATTT

Density of minimizer schemes & Universal Hitting Sets
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lower density <> longer super-kR-mers Can we cross this lower bound by relaxing some constraints?
Fractional Hitting Sets
Instead of covering all k-mers, we cover a fraction f of them. Restricted density upper bound

Fractional Hitting Set Given a covering fraction f, assumingm > (3 + ¢) log, w,
when restricting to k-mers containing small minimizers,
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In practice, we sample_m|mm|zers Wltf] hashes smaller than Proportion of maximal super-k-mers
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We call them small minimizers. (1 1) / 1o fl = 2/uw)
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This approach can be combined with existing methods for building UHS: f a UHS U has density dy7, sampling minimizers
Instead of sampling minimizers, we can sample elements from a UHS. from U leads to d < ’f dy + o(1/w)
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For practical applications of FHS, check out Timothe Rouzé’'s poster on SuperSampler!
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