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Population Genetics
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Pangenomics approach for identification structural variants
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Reference model

Extending the model
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Graphic representation of a pangenome
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Genetic variants in the linear and graphical model

Pangenome (GFA) Genomics (VCF)
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Genomics standard analyses are based
on linear representation of genomes



Goal

To develop a library of functions (vgpop) for
population genetic analysis on pangenomic
models




Library vgpop

Parsing pangenome Population genetics Format conversion Application
num_sequences
gfa2vcf Simulated data
num_segregatingsites
bubblepop

allele_frequencies Real data:

seqgen2gfa+vcf - HLA

fst - Sars-Cov2

https://github.com/Flavia95/VGpop Q
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Segregation sites and sequences
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Allele frequencies
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Wright's fixation index (F )

Barbujani, G., & Colonna, V. (2010). Human genome diversity: frequently asked questions. Trends in Genetics, 26(7), 285-295.
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Pangenomic model (GFA) ]
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Implementation of vgpop in Rust

Rust is a programming language focused on performance and safety.

Creat ecosystem (Cargo, crates.io, docs.rs).

Much safer than C++ while having a similar speed.
Friendly and helpful community.

Used in many open source projects, such as Firefox.
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Francesco Porto

Gianluca Della Vedova
https://www.rust-lang.org/ \
https://github.com/Hoped\Wall/rs-gfatovcf s
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Allele frequencies on HLA
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Gene HLA-E
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Variant discovery in HLA with rust implementation

% From 12 sequences

% Size: 163416 nucleotides
< Runtime: ~0.1s

% Variants found: 7505

Image and build pangenome obtained with:
https://qithub.com/pangenome/pggb

Code available at: Q
https://github.com/HopedWall/rs-gfatovcf \§
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Variant discovery in Sars-Cov2 with rust implementation
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% Runtime: ~16m \
% Variants found: 294626 \
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Data available at

http://covid19.genenetwork.org/

Andrea Guarracino
Pjotr Prins



http://covid19.genenetwork.org/download

Conclusion and next steps

vgpop Structural Population genomics
variation analyses

Based on haplotype and on the

Software for population genetics Little considered in the standard differentiation of frequencies
analyses on pangenomes : : ,
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Adding parallel computing to
increase performances

https://crates.io/crates/gfautil
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