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Who is PacBio?
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Nanofluidic design, single-molecule real-time chemistry
Cornell University, 1997

Menlo Park, CA
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What is long-read sequencing?
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What is HiFi sequencing?
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HiFi read
>99.9% accuracy

15-20 kb (up to 100x longer 
than short reads)
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Putting the “W” back in WGS
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Clinical-grade, reference quality

Resolve large, complex regions

Methylation included

Needs a reference genome

Miss 100s of millions of base pairs

Blind to ~400 medically relevant genes 
in dark regions

Short-read WGS HiFi WGS

Structural variation

Repeat expansions

Segmental duplications

Phasing/haplotype

SNPs / small indelsSNPs / small indels

PacBio HiFi delivers a new class of WGS

Not all genome sequence
data is created equally
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HiFi sequencing drives rare disease solves

Sponsored by Ultragenyx

What is the causal variant underlying disease? What is the disease mechanism of action?

>25% more de novo SNPs and indels 
discovered with HiFi compared to 
short read WGS

HiFi found 2x more structural variants,  
4x more rare transmitted SVs 
compared to short read WGS

Karyotype Microarrays
Short reads Long reads

Exome Genome HiFi Genome

Chromosomal 
abnormalities

Copy-number 
variants >50kb

SNVs & indels, 
some large 

exonic variants

SNVs, indels, 
some large 

variants

SNVs, indels, 
SVs, CNVs, 
phasing, 

translocations, 
inversions, 

repeat 
expansions

~5% rare 
disease 

explanation rate
~10% ~30% ~40% >50%

Other HiFi tools: Kinnex full-length isoform seq, methylation, chromatin accessibility
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HiFi sequencing drives rare disease solves
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HiFi sequencing for drug development: ASO design
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Long read sequencing enables:

- Precise mapping of disease-causing mutations with 
base-pair level resolution

- Accurate identification of splice sites and regulatory 
elements

- Better understanding of local sequence context and 
target sites

- Improved detection of off-target effects, potentially 
improving safety profile
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HiFi sequencing for drug development: gene editing
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HiFi sequencing for drug development: gene editing
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“SMRT sequencing can accurately measure the 
repeat expansion […] to the C9orf72 locus in what 
has been a traditionally hard to sequence genomic 
region.” 

“This is of particular value to sizing and phasing the 
repeat expansion and determining changes to the gene 
locus after gene editing”

Salomonsson SE, Maltos AM, Gill K, Arogundade OA, Brown KA, Sachdev A, et al. Validated assays for 
the quantification of C9orf72 human pathology. Sci Rep. 2024;14:828.
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HiFi sequencing for drug development
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Long-read sequencing enhances the discovery 
and development processes with high-quality 
data for confidence in results

PacBio HiFi sequencing supports:

- Target identification
- Biomarker discovery
- Library screening
- Directed evolution
- Cell line characterization
- Plasmid sequencing
- Animal model research
- Genotoxicity assessment

“PacBio long-read sequencing was and is fundamental to discovering 
Rose's drug, as well as other potential treatments for kiddos with 
diseases like hers. It provides a map for us early on that allows us to 
design the most impactful drug that we can at unprecedented speeds.”

- Casey McPherson, To Cure a Rose Foundation / Chrysalis Genetics
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Thank You
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