
Structural variants and pangenomes 

A. Ancestry simulation Algorithm B. Recording mutations chronologically 

C. Adding structural variants with the MSpangepop library 

Simulation exampleMSpangepop overview

Context: Pangenome variation graphs gain more and more interest to 
comprehensively represent genetic diversity including structural variants.

Structural variants (SVs): >50bp variations  
that change chromosome structure.

Linear 
alignment

Variation 
graph

Inversion

SNPIndel

Adapted from Liao et al. (2022)

Problem : we don't know how to simulate 
realistic pangenomes 

Produces genome 
genealogies 

Along chromosomes, each recombination block hold a genealogical tree. 
Each tree is independent allowing parallel processing. 

Variant type (SV or SNP) 
and length is drawn from a 
specified distribution

Lineage sequence

Mutations are mapped to 
locus trees and affect 
downstream lineages

Each leaf represents a 
simulated lineage

MSprime Baumdicker et al. (2022)
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Lineages are processed in 
turn and mutations 

recorded chronologically 
via pre-order traversal.
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MSpangepop simulation of a Staphylococcus 
aureus pangenome, showing two groups 
diverging 3000 generations ago.   

The bandage representation of 
the two populations's 
pangenome

This poster 
as PDF

MSpangepop
repo

MSpangepop can 
compute the overall 
genealogy of all 
lineages

Export graph to GFA 

Produce large genomes

Tool benchmarking

We present MSpangepop, a new tool for this purpose :

OOP library to insert 
SVs into graph 

Genome evolutionary 
inferences

Consider complex 
demographic scenarios

Realistic (nested) variants

Use cases  :Features  : 

Evolution of all lineages is recorded 
as a graph in memory, each one 
having its own path. 
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Snakemake workflow 
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Running 
reproducibly 
on the cluster

Two level of parallelisation
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D.  Node merging and 
locus concatenation

Merging

Locus 
concatenation

Paths

Simulating population pangenomes 
under coalescent demographic models
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Species Tree Estimation using 
Average Coalescence times. 
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