Targeted Enrichment without Amplification and SMRT Sequencing
of Repeat-Expansion Disease Causative Genomic Regions
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Targeted Sequencing of Four Multiplexed Samples on the
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Targeted sequencing has proven to be an economical
means of obtaining sequence information for one or more
defined regions of a larger genome. However, most target
enrichment methods are reliant upon some form of
amplification. Amplification removes the epigenetic marks
present in native DNA, and some genomic regions, such as
those with extreme GC content and repetitive sequences,
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In conjunction with SMRT Sequencing’s long reads, high Guide RNAs designed to capture four repeat expansion loci CAG Repeat Count
consensus accuracy, and uniform coverage, allows the were multiplexed in a single experiment. Molecule coverage
sequencing of complex genomic regions that cannot be across the entire genome is shown above. Off-target signal can Cell lines from 6 patients (3 controls, 3 Huntington’s disease)

Investigated with other technologies. Using human genomic
DNA samples and this strategy, we have successfully
targeted the loci of a number of repeat expansion disorders
(HTT, FMR1, ATXN10, C9orf72).

were barcoded and multiplexed on the Sequel System. The
samples were demultiplexed and analyzed for the number of
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be explained by homology of the guide RNA seguence to other
regions in the human genome.

With this data, we demonstrate the ability to isolate
hundreds of individual on-target molecules and accurately
seguence through long repeat stretches, regardless of the
extreme GC-content, followed by accurate sequencing on a
single PacBio RS Il SMRT Cell or Sequel SMRT Cell 1M.
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Capture Adapter * yield, but dramatically increases the number of on-target reads

and the percentage of reads that come from targeted regions.
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Kinetic information from a targeted region of the FMR1 gene
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shows heavy methylation (5mC) of the CGG repeat.
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Coriell cell lines from patients
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Individual Circular Consensus
Sequencing (CCS) reads are

Enrich for targeted genomic regions without amplification

e " trimmed of flanking sequence to ~ Avoid PCR bias
include only the relevant repeat - Preserve epigenetic modification signals
NA20241 rpenccomee | 1€Q10N. Trimmed repeat - Target any genomic region regardless of sequence content
FMR1 ctee A0 ] sequences are sorted from

A standard SMRTbell template library is created and a crRNA shortest to longest. Each Achieve base-level resolution required to understand the
(guide RNA) is designed adjacent to the region of interest. : individual molecule is underlying biology of repeat expansion disorder
Digestion with Cas9 breaks open the SMRTbell molecules to represented by a Sefi_eS of | - Accurately sequence through long repetitive and low-
enable ligation with a capture adapter. SMRTbell molecules that colored dots on a horizontal line complexity regions

with each dot representing a
single repeat unit, color coded
Repeat Unit based on the repeat content.

contain the capture adapter are enriched on magnetic beads
and prepared for SMRT Sequencing on a PacBio RS Il or
Sequel System.

- Count repeats and identify interruption sequences
- Detect mosaicism with single-molecule sequencing
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