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Estimating alignment-free distances btw. sequences of any length:
e Scalable * Accurate & sensitive (e.g., >15%) ¢ Modeling uncertainty

Applications of such a framework:

Metagenomics:
* Read-to-genome distances
* Phylogenetic placement

Comparative genomics:
* Horizontal gene transfer
e Ultra-conserved elements

For a query () and a reference R € R

(1) Compute £(D;;; Q, R) using k-mers, where D;;=d(Q[i:5], R).
(ii) Estimate D =d(Q, R) and place () on a phylogeny over .

(iii) For all (¢, 7) and a threshold A, decide (in constant time) if

Dij <A (OI' > A)
(iv) Given 7, find all “maximal intervals” with D;; <A and j—i=7

i, R)=Afori'<i<j<j, (i,5) # (@, 5)
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Modeling the distance between () (e.g., read, contig, interval) & R:
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Strong deviations of “local distances” from genome-wide distances:
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Finding homologous k-mers and pseudo-likelihood of distances

Search using
locality-sensitive hashing
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