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Introduction

* Bioinformatics algorithms 4= sequencing read substrings
* Need for methods to store k-mers
v Spaced seeds

Genome: ATGCTAGCAC

!

Bloom filter and Reads: ATGCTA

extensions GCTAGC
TAGCAC

GCACAT

» Stochastic tile hashing (Stashing) ACATGC

. . . }
o Describe large collections of nucleotide sequences kmers: ATG ~ TGC  GCT

CTA TAG

o Store and query sequence mapping information e e e
ACA CAT

v Without any alignment
» Underlying Data Structure 431‘33’7 }
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G TG AC GT G

v Two sequences originate from similar genomic regions?

Method

« Stash Structure
o Two dimensional set of t-bit tiles

o Rows €@ hashed values of subsequences | ntHash
o Columns and stored tile values <€ two hashes of the sequence id

2xHash(sequence ID)
o Allocated Memory
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v h spaced seed patterns:
o The h accessed rows = A Stash frame
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Are two genomic regions
covered by the same set
of reads?

v’ Score metric “number of matches”
v’ Similarity between frames

Frame 1  Eachtilein the first frame
* Compare to h tiles in the second frame
* Residing in the same column

Distance between

 Window of Frames Window windows Window
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... ACGTTAGCTAGGATTTCGAATGACGTAGCTTAAGGCCAGGACCTAGCAGTTAACCCATTGATAGATGCGAATATGGC ...

.GTGACIGTATGGTACCAGTATG|ICATGC...

Results

c - Small distances: * Large distances:
o The number of matches: higher o The number of matches: lower
o Frames ¢<=) the same reads when filling Stash o No connection between the frames
o Sulston Score: lower o Sulston Score: higher

m+in

p = match probability Sulston S=PM>m)= z (m + n) pM(l — )"
m + n = #Frame Tiles || Score: M

/Stash filled: experimental

Oxford Nanopore long reads,
chromosome 21 of the human
individual NA24385 Y,
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v Scores along the reference
GRCh38 chromosome 21
o Position 21,393,000 and its

neighbors )
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Comparison with a sliding window
—100 -

20 1

Chromosomal region: 40,000 bp
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Stash can separate between pairs
of related or unrelated windows

Experimental Human

Chr21 Reads Delta
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.AGTTAGGATTTTTTAACGGGCTTTAGGGCCCCCGGGTGTGACTGATGCGATCAGAAAAACATGCTAACGTGTT..
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Summary

* Novel hash-based data structure called Stash « Without the need for sequencing read alignments
» Efficient representation of sequence data  Provide benefits to a variety of applications in

genomics research
o Utility in identifying regional patterns and

overlapping sequence frames
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