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Pangenome graph visualizations
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Pangenome graph with 12 ALT sequences

/—\ of the HLA-DRB1 gene from the GRCh38

e s reference genome.
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Figure from Eizenga et al., 2020.
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https://dx.doi.org/10.1146%2Fannurev-genom-120219-080406
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Visualizing pangenome graphs in 1D - odgi viz

By visualizing pangenome graphs we can gain insight into the mutual relationship
between the embedded sequences and their variation.

Pangenome graph with 12 ALT sequences of the HLA-DRB1 gene from the GRCh38 reference genome.
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The graph nodes are arranged from left to right, forming the pangenome sequence.

The colored bars represent the paths versus the pangenome sequences in a binary matrix.
The path names are visualized on the left.

The black lines under the paths are the links, which represent the graph topology.



Visualizing pangenome graphs in 1D - odgi viz

Pangenome graph with 12 ALT sequences of the HLA-DRB1 gene from the GRCh38 reference genome.

Colored by path position (light = start, dark = end)
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Pangenome graph with 12 ALT sequences of the HLA-DRB1 gene from the GRCh38 reference genome.
Colored by orientation (black = forward, red =reverse)
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Visualizing pangenome graphs in 1D - waragraph

Waragraph Viewer - chr6.C4.gfa
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odgi draw

Visualizing pangenome graphs in 2D

Pangenome graph with 12 ALT sequences of the HLA-DRB1 gene from the GRCh38 reference genome.
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Bubbles indicate regions where

paths diverge or repetitive /oci.



Finding latent structures in pangenome graphs

Pangenome graphs built from raw sets of alignments may have complex structures which can
introduce difficulty in downstream analyses.

Pangenome graph with 12 ALT sequences of the HLA-DRB1 gene from the GRCh38 reference genome.
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using seqwish.



https://github.com/ekg/seqwish

Graph drawing by stochastic gradient descent

We organize the graph by
moving nodes so their position in
the layout better-matches their
distance through paths in the
graph.

We learn the graph layout.

So we use a trick that works on
our sparse (and large 1M to 1G
node) graphs: index the genome
paths through them and use that
to quickly obtain distances.

—Path-quided SGD

J. X. Zheng, S. Pawar and D. F. M. Goodman,
"Graph Drawing by Stochastic Gradient Descent,"
in IEEE Transactions on Visualization and
Computer Graphics, vol. 25, no. 9, pp. 2738-2748,
1 Sept. 2019, doi: 10.1109/TVCG.2018.2859997.



Finding latent structures in pangenome graphs - odgi sort
Pangenome graph with 12 ALT sequences of the HLA-DRB1 gene from the GRCh38 reference genome.
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Path-guided | stochastic gradient desicent i
algorithm to optimize— 1D order to
best-match positionsinembedded paths.

S ARt R uvm‘h 1 R 1 w1 A

L bt i,

wwwwww
w l.D

waaaaaa
WOnOn AN
row-ul-»—-ww

U‘l
=
o -J
Q
,..

5537 325493 TN )
2218:147985. |l

[t LSS T SEAR B3 B3 R4 N4 R )
ANOOOUROOOOON
=J 00NN = 100 00 00 0D QD QD

o | s




Finding latent structures in pangenome graphs - odgi layout

Pangenome graph with 12 ALT sequences of the HLA-DRB1 gene from the GRCh38 reference genome.

Path-guided stochastic gradient
descent algorithm to optimize 2D
layout. Path-labeled rendering with
odgi draw.



Visualizing pangenome graphs in 2D - gfaestus

h38 — / Bubbles indicate regions where the
grehooparms —= haplotypes diverge or repetitive loci. #length nodes
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Layout visualizations of the pangenome graphs
of the acrocentric pg-contigs. Images obtained
with ODGI (https://github.com/pangenome/odagi) N
and gfaestus (https://github.com/chfi/gfaestus). \
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https://github.com/pangenome/odgi
https://github.com/chfi/gfaestus

Activities

https://hackmd.io/@AndreaGuarracino/r1dyQA7Dg



https://hackmd.io/@AndreaGuarracino/r1dyQA7Dq

