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The PureTarget repeat expansion panel allows 
base-resolution genotyping of 20 short tandem 
repeat loci. It is an amplification-free protocol 
which enables simultaneous genotyping and 
methylation profiling for a precise and scalable 
sequencing of common repeat expansion-
associated disease targets (Fig. 1).

Goal Accuracy Interpretation

The PureTarget protocol

Repeat expansion panel of 20 targets

Gene(s) Associated disease

ATN1, ATXN1, ATXN2, ATXN3, 
ATXN7, ATXN8, ATXN10, 
CACNA1A, PPP2R2B, TBP

Spinocerebellar ataxia

FMR1 Fragile X-associated disorders

C9orf72 Amyotrophic lateral sclerosis and 
Frontotemporal dementia

DMPK, CNBP Myotonic dystrophy (DM1, DM2)

FXN Friedreich’s ataxia

RFC1 CANVAS

HTT Huntington’s disease

AR Spinal-bulbar muscular atrophy

PABPN1 Oculopharyngeal muscular 
dystrophy

TCF4 Fuchs endothelial corneal 
dystrophy

High molecular weight DNA extraction

Dephosphorylation to block DNA ends

DNA digestion with Cas9 and gRNAs

dA tailing of cut ends

Ligation of indexed SMRTbell adapters

Digestion of non-SMRTbell templates

Computational workflow

We tested the protocol in 129 samples with 
verified expansions, totaling 2,580 loci. All 
datasets contain one confirmed expansion 
verified orthogonally. We verified consistency 
across 18 technical replicates (Fig. 2), 
scalability with multiplexing (Fig. 3) and 
identification of all expected expansions in 
dominant (Fig. 4) & recessive (Fig. 5) alleles.

pbmm2

1. HiFi sequencing
2. 5mCpG detection
3. Barcode demultiplexing

trgt

VCF files QCplots

Reads mapped to hg38

Genotyping of all loci

Workflow is available as push-button analysis
using the SMRT Link v13.1 software bundle.

The TRGT software tool [2] allows flexible 
visualization of genotype and variation for 
methylation (Figure 6), mosaicism (Figure 7) 
and complex motif composition (Figure 8).

Figure 1. The targeting and library prep workflow uses 
CRISPR/Cas9 system and single guide RNAs to cut high 
molecular weight DNA ~2-3kb upstream and downstream 
of 20 short-tandem repeat targets. The final step is a 
nuclease treatment to remove non-SMRTbell library 
templates resulting in a library enriched for the panel 
targets [1] .

Figure 4. “Swim lane plot” showing the long allele length of 129 samples for 17 autosomal and X-linked dominant loci.
Dots are colored by expected genotype. One CNBP and nine TCF4 expansions in samples expected normal were identified.

Figure 5. Scatterplot showing short and long allele lengths of 126 samples for 3 autosomal (FXN, RFC1) and X-linked 
(AR) recessive loci.

Figure 8. The protocol allows diverse motif composition 
in the RFC1 locus.

Figure 6. Allele methylation of the FMR1 CGG motif is 
resolved at single-base resolution in sample NA07537.

Figure 7. Long DMPK expansions with low mosaicism 
can be precisely genotyped.

Figure 3. Distribution of coverages per allele as a 
function of number of samples multiplexed in a single run.

Figure 2. Consensus comparison in 18 pairs of technical 
replicates. 614/657 have identical consensus sequences, 
627 are at most off by 1, and all (657/657) have 
concordant ranges, meaning the range of allele sizes 
overlap between replicates.
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