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Introduction & Motivation mun

® |ntra-species collections of genome assemblies are growing, shifting BWT BWM 1D Lcp - Given a collection of input sequences, Mumemto leverages prefix-free parsing,
genomics from single reference to pangenome-based analyses. These ... ... acompressed full-text indexing technique, to efficiently stream out the BWT,
analyses rely inherently on a common coordinate system (such as a ACAAAAGGACTGAA 3 suffix array (SA), and longest common prefix (LCP) array
multiple sequence alignment, MSA). ACAACCTAAEQEQ ‘5‘ - are maximal exact matches that appear in each sequence and are

® Recent breakthroughs' in compressed text indexing enable the
computation of Burrows-Wheeler Transforms (BWT), suffix arrays, and
other auxiliary arrays which were previously intractable for pangenome-

sized sequence collections. ACAACGTAC TGTA diversity and sequence conservation within a pangenome collection

* Multiple Maximal Unique/Exact Matches (multi-MUM and multi-MEMs) AATAGGATAGA - Mumemto integrates with alignnment tools (Parsnp23) to scale core genome
can form a basis for an underlying MSA, while providing insights into .. ... alignment from bacterial to human genome-length pangenomes, and can

non-extendable2. multi-MUMs are maximal exact matches that appear in each
sequence Iin the collection exactly once?

- Mumemto can visualize multi-MUM synteny, revealing genomic structural
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genome struct.ural diversity and conservation. Pre\{iously proposed T ATCATAGT 3 @ accelerate pangenome graph construction
enhanced suffix array-based methods? for computing multi-MUM/ C AATGACTA 2 ; vartial ; ; ; bartial
MEMs are now practical for pangenome-sized collections. C GTGACTAG 2 multi-MUM ' multi-MUM | multi-MEM multi-MEM . multi-MEM
e We introduce murr : an efficient, multi-purpose tool to compute C C TTAATGCAAGTC 4 ¥ of = =
multi-MUMs and that scales to many genome assemblies and _sequences | all some al al some
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Figure 1. Comparison of Mumemto and existing tools capable of D integral to centromeric

computing multi-MUMs. (top row) runtime scaling for increasing chr19 function (shown in red
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multi-MUMs improve pangenome read mapping

e multi-MUMSs serve as guideposts for collinearity in a pangenome, and they can be computed while building a
full-text indexes with PFP.

e [ntegrating MUM information into compressed pangenome indexes (such as r-index) can provide
pangenome collinearity information during read mapping.

e col-BWT (collinear BWT)” implements multi-MUM-aware read mapping with the r-index and MONI algorithm,
improving mapping over SPUMONI.




