The Most Comprehensive View
of the Human Genome
To understand the genetic factors underlying disease and address missing
heritability, researchers require a more comprehensive understanding of all the
variation in the human genome. Single Molecule, Real-Time (SMRT®) Sequencing
delivers the read lengths, unbiased coverage and accuracy needed for accessing the complete size
spectrum of sequence variant types, from single nucleotides to complex structural variants. PacBio’s
long single-molecule reads also provide direct variant phasing information across full-length genes
and chromosome haplotype blocks. With SMRT Sequencing, you can now access novel variant types
and regions of the human genome that were previously inaccessible, and gain new insight into the
genetic basis of disease.

Create Gold-Standard Population References
•
•
•
•

Increase power by matching your reference to the genetic background of your study population
Access novel types of genetic variation and difficult to characterize regions
Improve variant calling with a more comprehensive reference
Cost-effectively validate novel variants with a highly accurate orthogonal platform

“To get a medical-grade genome…we need to
have the most accurate and complete genome for
each individual. We believe that the PacBio SMRT
machines will help us reach this goal.”
— J. Craig Venter, HLI Co-Founder1
Genetic diversity varies both within and between populations7

Resolve Structural Variation
• Uncover the missing heritability linked to structural variation
• Identify breakpoints at the sequence level to unravel the
genetic etiology of disease
• See the unbiased range of structural variation of all sizes,
types, and GC content in the genome

“We now have access to a whole new realm of
genetic variation that was opaque to us before.”
— Professor Evan Eichler, University of Washington2

www.pacb.com/human

“Non SNP variants ranging from small indels
to large CNVs and inversions accounted for
74% of the total number of variant bases”.3,4

Characterize Complex Regions Underlying Genetic Disease
“We basically can see the entire picture. We’re not looking
under a lamppost for the keys. It’s daylight, and we can see
the whole neighborhood. So we’re gonna find the keys.”
— Dan Geraghty, Fred Hutchinson Cancer Center5
• Sequence previously unsequencable loci associated
with genetic disease
• Accurately and definitively phase polymorphisms over
Resolution of two allelic copies of the MUC5AC gene
entire genes, such as HLA
• Multiplex across many samples to scale your research cost-effectively
76
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Profile the Complexity of the Transcriptome with Iso-Seq™ Sequencing
• Discover novel genes and gene isoforms
• Directly sequence full-length transcripts to eliminate the
need for transcript reconstruction
• Differentiate isoform expression between cells, tissues, and
disease states

Alternative splicing can have important
implications for protein structure and function9.

“The power of long-read sequencing is really to be
able to capture all of the information in its intact form
without trying to solve a jigsaw puzzle that you may
have put together wrong.”
— Mike Snyder, Stanford6
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