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MESSAGE: Reference-quality human 
genome in ~7 days using nanopore + HiC
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Genomics Using Nanopore Devices
1. Mobile

2. Long read lengths

3. Direct readouts of RNA

4. RNA/DNA base 

modification detection 3
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What’s the bottleneck in capturing 
genome variation?

• Need for hundreds of high-quality reference 
genomes

• Sequencing cost

• Sequencing speed

• Scalable and cheaper informatics 
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Solution

• Nanopore 100kb+ sequencing

• Scalable assembly and polishing 

tools
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Nanopore 100kb+ sequencing
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Data acquisition for 11 
genomes in 9 days (>60x 
total coverage)



Short Read Eliminator Kit (https://www.circulomics.com)

7x enrichment of reads >100kb using 
Circulomics SRE
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Read N50 improvement is reproducible

N50s: 42kb
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PromethION sequencing throughput
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Median alignment identity is 90%
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Scalable assembly and polishing tools
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Pipeline
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Shasta – a nanopore de novo long 
read assembler 

• https://github.com/chanzuckerberg/shasta

• Extremely fast (can assemble a human genome in < 6 hours on a single node)

• Uses run-length representation of read sequence

• Uses a memory-based marker representation for fast compute
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Shasta assemblies are reproducible, 
with comparable contig NG50

Median contig NG50 = 23 Mb 14



Shasta assemblies have higher accuracy
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Assembly at a fraction of time and cost
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Two-step polishing of assemblies

https://github.com/UCSC-nanopore-cgl/marginPolish

1. MarginPolish 2. HELEN

https://github.com/kishwarshafin/helen

A graph-based alignment polisher A DNN-based consensus sequence polisher
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MarginPolish and HELEN outperform 
other polishers



Polishing at a fraction of time and cost
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Improvements in homopolymer length 
predictions
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Chromosome-level scaffolding using HiC data
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Key next steps

• Faster basecalling (ONT)

• Haplotype phasing (UCSC, CZI)

Shasta MarginPolish HELEN
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Data resources
• Human Pangenome Reference 

Consortium
• https://tinyurl.com/hpp-hg002
• https://tinyurl.com/hpp-data

• Human Pangenomics
• https://tinyurl.com/hpgp-data
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• Nanopore DNA consortium
• https://tinyurl.com/na12878-dna

• Nanopore RNA consortium
• https://tinyurl.com/na12878-rna

https://tinyurl.com/hpp-hg002
https://tinyurl.com/hpp-data
https://tinyurl.com/hpgp-data
https://tinyurl.com/na12878-dna
https://tinyurl.com/na12878-rna
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