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REAL CORONAVIRUS READ DATA

I HCoV 229E in human cell culture

I Direct RNA protocol kit on MinION
I 293406 reads, 27 % virus, rest human
I Median read length 2.5 kb
I Longest read: 26 kb (genome 27.3 kb)
I Error rate 15 % - mainly indels
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I HG-CoLoR by P. Morisse et al.
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Identity to reference: 84% → 99%
Gap of 407 nt, 90 min runtime

23 / 37



Background Results so far Outlook

LONG READ ERROR CORRECTION

I Self-correction:
Systematic errors are problematic

I Hybrid correction with i.e. Illumina data:
Alignment to noisy long reads difficult

I HG-CoLoR by P. Morisse et al.
I Longest read (25932 nt)

Identity to reference: 84% → 99%
Gap of 407 nt, 90 min runtime

23 / 37



Background Results so far Outlook

LONG READ ERROR CORRECTION

I Self-correction:
Systematic errors are problematic

I Hybrid correction with i.e. Illumina data:
Alignment to noisy long reads difficult

I HG-CoLoR by P. Morisse et al.

I Longest read (25932 nt)
Identity to reference: 84% → 99%
Gap of 407 nt, 90 min runtime

23 / 37



Background Results so far Outlook

LONG READ ERROR CORRECTION

I Self-correction:
Systematic errors are problematic

I Hybrid correction with i.e. Illumina data:
Alignment to noisy long reads difficult

I HG-CoLoR by P. Morisse et al.
I Longest read (25932 nt)

Identity to reference: 84% → 99%
Gap of 407 nt, 90 min runtime

23 / 37



Background Results so far Outlook

REFERENCE-BASED INDEL CORRECTION

I Reference from nanopolish by J. Simpson – RNA NYI

I Align long reads to reference
I Parse CIGAR string to remove insertions, fill deletions

24 / 37



Background Results so far Outlook

REFERENCE-BASED INDEL CORRECTION

I Reference from nanopolish by J. Simpson – RNA NYI
I Align long reads to reference

I Parse CIGAR string to remove insertions, fill deletions

24 / 37



Background Results so far Outlook

REFERENCE-BASED INDEL CORRECTION

I Reference from nanopolish by J. Simpson – RNA NYI
I Align long reads to reference
I Parse CIGAR string to remove insertions, fill deletions

24 / 37



Background Results so far Outlook

25 / 37



Background Results so far Outlook

corona - indels corrected - 1% best nucleotides - k=40
26 / 37



Background Results so far Outlook

corona - indels corrected - 10% best nucleotides - k=30
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ANNOTATION BASED CLASSIFICATION
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CONCLUSIONS

I Viral full genome sequencing

I Structure is visible in graph
I Importance of k
I Indel correction required
I Coronavirus is ...complicated
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Andreas Goral

Adrian Viehweger
Celia Diezel

Manja Marz

Ramakanth Madhugiri
John Ziebuhr

All of my group!

Thank you!
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