Scientist Spotlight

Chromosome-Scale, Haplotype-Resolved
Assembly of Human Genomes

Humans are diploid organisms, typically containing two copies

of every chromosome. However, most genome assemblies are
represented as haploid and miss heterozygous sequences. To
accurately represent diploid genomes, genome assembilies are
“phased” to achieve haplotype-level resolution. No one has been
able to achieve chromosome-long phasing without using the parent

: genomes, which are not always available. To overcome this, diploid
Shllpa Garg' Ph.D. assembly (DipAsm) combines long-read assembly and Hi-C-based
Assistant Professor, phasing for single individuals to generate a chromosome-scale
Department of Biology phased assembly within one day.
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Garg, S., etal.(2021) Chromosome-scale, haplotype-resolved assembly of human genomes. Nature

Biotechnology 39, 309-312.
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Can we accurately produce phased assembly for a single
Species/ Human genomic individual?
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How Did Arima Genomics Make a Difference?

Arima Arima Genome

Product Assembly HiC kit “The Arima team is easy to work with and very collaborative. The
technical support really made the difference in our project.”

Application/ | Genome
Workflow Assembly

Technology

With the Arima Genome Assembly Kit you can take
your genome assembly from draft to reference

+ 4 quality with our efficient 6-hour workflow and data
that is compatible with the latest assembly and
scaffolding pipelines.



https://www.nature.com/articles/s41587-020-0711-0

Experiment Overview

e Convert genomic DNA from four genomes into a
SMRTbell™ (PacBio) library

e Sequence on PacBio Sequel System to yield long
high-fidelity (HiFi) reads

e Hi-C sequencing with the Arima High Coverage
Hi-C kit
e Phased sequence assembly

» Scaffold an unphased Peregrine' assembly with
3D-DNAZ? or HiRise?, Call small variants with
DeepVariant*

» Phase variants with WhatsHap® and HapCUT2¢

» Partition the reads and assemble each partition
independently with Peregrine again

e Evaluate variant calling accuracy
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Results and Future Directions

DipAsm accurately produces chromosome-long phased
assembly using data from PacBio HiFi and Arima High-
Coverage Hi-C. In contrast to trio binning, this method
does not use pedigree data and can phase de novo
mutations. The Hi-C portion of the method renders it
easier to use and more widely adoptable than alternative
methods like Strand-seq.

Using this approach, the team was able to fully phase
the assemblies and reconstruct most of the HLA and
KIR regions with two contigs for each haplotype. Based
on the patterns of local sequence divergence they
determined that the two haplotypes in each individual
are distinct from one another. They concluded that their
assembly approach can be used to phase even these
highly polymorphic regions.

The de novo method is a milestone since generating an
assembly without a reference sequence furthers the goals
of the Human Genome Reference Project, which aims for
unbiased characterization of human genome diversity.
Sequencing polymorphic regions at high resolution will
also advance personalized, precision medicine.
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