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[Figure adapted from D Porubsky, A Sanders, et al., Genome Research, 2016]
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Strand-specific single-cell sequencing (Strand-seq)
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Strand-specific single-cell sequencing (Strand-seq)
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Strand-seq can cluster contigs by chromosome

unique ‘barcode’
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Strand-seq enables reliable separation
of long reads by chromosome via
expectation maximization
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Clustering “collapsed” Canu assembly

HiFi reads of HG00733
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99.6% of contig sequence maps back to correct chromosome
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Resulting phased assembly

Peregrine assembly H1 Peregrine assembly H2

100,000,000 1 Total size = 2.9Gb 100,000,000 Total size = 2.91Gb
N50 = 28001683bp ’ N50 = 29160574bp
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Size ordered contigs Size ordered contigs
N50 after fixing assembly errors: N50 after fixing assembly errors:
25,893,285 bp 28,927,707 bp

QV 40.8 as estimated from 77 BACs



Phasing validation using parents
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Universal Assembly Breaks

Assembly breaks shared by Peregrine and Canu
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SVs unannot+
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# of assembly breaks overlapping with genomic features

m 150/250 shared with trio-binned ONT assembly using Shasta
m 64/250 shared with T2T assembly of CHM13
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Summary

m Partitioning reads without reference and parent information
m Haplotype-resolved assemblies N50 >25Mbp, QV >40

m Also works with CLR (not shown here)
|

Universal assembly breaks shared across sequencing platforms
and assembly tools
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Appendix
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Strand-seq can cluster contigs by chromosome
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Using Strand-seq to detect assembly errors

ctg start end direction cluster.ID
000008F 1 10772584 dir cluster2
000008F 10772585 60481328 dir cluster1
000006F 1 25346285 dir clusteri1s
0000O6F 25346286 66162004 revcomp
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