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Introduction
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Content

‚ Combinatorial method for resolving the individual rDNA repeat copies
from any given human sample

‚ Assembly of the rDNA repeat copies from six samples Ñ CHM13,
HPRC (Human Pangenome Reference Consortium)

‚ CHM13: Comparison with T2T assembly Ñ Appendix
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Related Work

‚ Telomere-to-telomere (T2T) Consortium [1] Ñ CHM13 reference
genome, rDNA assembly

‚ Methods for graph-based assembly and sequence-to-graph-alignment
Ñ MBG [2] and GraphAligner [3]

‚ Viral quasispecies assembly by Baaijens et al. [4] Ñ We use a similar
optimization approach
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Model: Preprocessing

5 / 29



Model
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Model: Example
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Model: Example
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Model: Example
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Model: Example
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Model: Example
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Model: Example
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Results: CHM13

‚ Assembly graph
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Results: CHM13

‚ Assembly graph
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Results: CHM13

‚ Over- and
underexplanation
of coverage by
the model
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Results: CHM13

‚ Repeat sequences from our model, aligned against the canonical rDNA
unit KY962518.1
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Results: HPRC samples

‚ Assembly of five samples from the Human Pangenome Reference
Consortium

‚ Some preprocessing choices were different compared to CHM13
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Results: HPRC samples

‚ Example: HG01258,
HG01952, HG02257

‚ Significant differences
in some regions Ñ
Junction between
coding region and
IGS, central part of
IGS
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Future Challenges

‚ Room for improvement Ñ Improperly explained coverage
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Future Challenges

‚ Improving the model
‚ Resolving the order of the copies on the genome
‚ Haplotyping the copies
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Thank you for your attention!
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Appendix: Comparison with T2T assembly

‚ Repeat sequences from our model, aligned against the canonical rDNA
unit KY962518.1
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Appendix: Comparison with T2T assembly

‚ Repeat sequences from the T2T assembly, aligned against the canonical
rDNA unit KY962518.1
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Appendix: Comparison with T2T assembly

‚ Idea: Compute edit distance for all pairs of copies from both assemblies
‚ Find a minimum-weight perfect matching
‚ Only compute pairs that are similar enough Ñ Cutoff c
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Appendix: Comparison with T2T assembly

‚ The sets of copies differ considerably
‚ MWPM: Only 53 pairs of repeats with an edit distance ď 4500
‚ For 54 copies from RS model, there is at least one similar copy in the

T2T set
‚ For 215 copies vice versa
‚ Our copies vary more than the T2T copies Ñ Is this accurate?
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Appendix: Comparison with T2T assembly

‚ Idea: Retrace unique feature of each repeat copy in the HiFi reads Ñ
Find SHORTEST IDENTIFIERS

‚ Homopolymer compression for cleaner results
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Appendix: Comparison with T2T assembly
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