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Workflow

HPRC assemblies

Mapping against 
the whole CHM13

PanGenome Graph 
Builder (PGGB)

Acrocentric contigs covering (+/- 1Mbp) both the p and q arms (pq-contigs)

This provides an all-to-all alignment model that is non-redundant (one 
graph) and highly sensitive (transitive relationships are captured).

https://github.com/pangenome/pggb

We decided to take a closer look, focusing 
on the best assemblies in these regions.

Genome 1: ACTACAGTACTGGCAGT
Genome 2: ACTACAGTAAAGTACAGT

ACTACAGTA CAGT

CTGG
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Acrocentric pq-contig pangenome graph

Bubbles indicate regions where the 
haplotypes diverge or repetitive loci.
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Heatmap from Nurk, Koren, 
Rhie, Rautiainen et al., 2022.
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Untangling results - Aggregated - chr13

Heatmap from Nurk, Koren, 
Rhie, Rautiainen et al., 2022.

Increasing untangle entropy as we go towards the rDNA indicates 
sequence exchange between “non-homologous” chromosomes.
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Towards traces of recombination

Chroo et al., 1988

The high level of homology of the 
acrocentric chromosomes could be due 
to non-homologous recombination.

High-quality de novo assemblies and 
pangenomic approaches will shed light 
on the most difficult regions of the 
human genomes.

https://dx.doi.org/10.1093%2Fnar%2F16.4.1273
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