OOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOO

Towards Lossless Approximate
Pattern Matching on Pan-
genome de Bruijn Graphs

Lore Depuydt, Luca Renders, Thomas Abeel and Jan Fostier — IWBBIO 2022

N

JT
sy Lmec fwo




Lossless Approximate Pattern Matching on
Pan-genome de Bruijn Graphs

s o Timec fwo



Approximate Pattern Matching
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Pan-genome

Consensus genome build:

- Pan-genome:
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de Bruijn Graphs
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Lossless Approximate Pattern Matching on
Pan-genome de Bruijn Graphs

Search pattern: ATGTA

Pan-genome graph: | CTA
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Lossless Approximate Pattern Matching on
Pan-genome de Bruijn Graphs

Search pattern: ATGTA

Pan-genome graph: | CTA

\

TATGT J GTC
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Outline

— Search schemes

— Pan-genome graph data structure

— Pattern matching against the pan-genome:
— Strain-fixed
— Strain-free

— Results and implementation

N

e o Timec fwo



Search Schemes
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Nalve Backtracking

GHENT
UNIVERSITY

umec

fwo

10



Nalve Backtracking

GHENT
UNIVERSITY

umec

fwo

10



Nalve Backtracking

GHENT
UNIVERSITY

umec

fwo

10



Nalve Backtracking

GHENT
UNIVERSITY

umec

fwo

10



Nalve Backtracking

GHENT
UNIVERSITY

umec

fwo

10



Nalve Backtracking

GHENT
UNIVERSITY

J

umec

fwo

10



Nalve Backtracking
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Nalve Backtracking
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Nalve Backtracking

ol
ol

I} (A
sy Lmec fwo

10
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Nalve Backtracking
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Nalve Backtracking
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Nalve Backtracking using the FM-index
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Nalve Backtracking using the FM-index
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Pigeonhole Principle

Search pattern:

Occurrences:
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Pigeonhole Principle

Search pattern:

Occurrences:
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Lam et al., 2009
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Pigeonhole Principle

Lam et al., 2009

— Dense

— Sparse

&)
(A © © @ ‘
= » i o
BHOOO ®WOOC @g&) BHOO@ _
©® A &)@
SITIH;\E,”ER 'un f i

12



Lam et al., 2009

Pigeonhole Principle

&)
A © © ‘
" 5 ) o e
HOOO WO @g&) DO _
©@ A » @ ~ Sparse

i (A @ ®G)
sy LImec fwo y



Lam et al., 2009

Pigeonhole Principle

Exact matching
Approximate matching

Searchl:
Search2:
Search3:

Bidirectional FM-index
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Kucherov et al., 2014

Search Schemes

— Search scheme = collection of searches

— We define a search by:
— The order in which the parts are processed
— The lower bounds to the cumulative number of allowed errors
after each part has been processed
— The upper bounds to the cumulative number of allowed errors
after each part has been processed
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Pan-genome Graph Data
Structure
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Beller and Ohlebusch, 2016

Pan-genome Graph Data Structure
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Beller and Ohlebusch, 2016

Pan-genome Graph Data Structure

Ferragina and Manzini, 2000
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Pan-genome Graph Data Structure

Ferragina and Manzini, 2000
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Pan-genome Graph Data Structure
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Pan-genome Graph Data Structure
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Pattern Matching Against
the Pan-genome Graph
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Strain-Fixed Pattern Matching
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Strain-Fixed Pattern Matching
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Strain-Free Pattern Matching
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Results
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Nexus Performance
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