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ABSTRACT 
The identification of genetic variants and mutations associated with human disease requires the development of a 
robust and cost-effective approach for systematic resequencing of candidate regions in the human genome.  The 
SOLiD™ System acquires tens of gigabases of mappable sequence within a single run, allowing for accurate 
resequencing of large genomes.  When combined with the Agilent SureSelect™ Target Enrichment System, the 
ultra-high throughput of the SOLiD™ System facilitates deep sequencing of target genomic regions of interest.  
The SureSelect™ method extracts target regions from genomic DNA by hybridization to in-solution biotinylated 
cRNA probes, or “baits.” The target enrichment workflow is streamlined to incorporate this enrichment step after 
libraries are constructed.  Post-enrichment material is amplified and used directly for downstream steps including 
emulsion PCR and sequencing on the SOLiD™ System.  Due to the inherent scalability and potential for 
automation of SureSelect™ in-solution enrichment, the coupling of this method with the SOLiD™ System platform 
provides a useful solution for targeted resequencing applications.

MATERIALS AND METHODS 
Library Preparation
Libraries were constructed from human DNA (NA15510 and NA18507) according to a modified version of the 
standard fragment library protocol from the Applied Biosystems® SOLiD™ 3 System Library Preparation Guide, 
with the use of truncated P1 and P2 Adaptors, as well as truncated library amplification primers.  The annealing 
temperature used during amplification was lowered to be compatible with the truncated adaptors and primers.

Solution-Based Enrichment
With the Agilent SureSelect™ Target Enrichment System, sets of in-solution baits were custom-designed to 
capture several target regions ranging from 0.2 to 3.1 MB in total length.  Libraries with truncated adaptors were 
hybridized to SureSelect™ System biotinylated RNA baits for 24 hours.  Hybridized library fragments were 
isolated by magnetic capture using streptavidin beads and purified.  The eluted fragments were PCR-amplified to 
incorporate the standard full-length SOLiD™ System end sequences.  A set of negative controls were generated 
by performing the same amplification steps on unenriched fragment libraries.

Sequencing and Data Analysis
Samples were sequenced on quads using a SOLiD™ 3 System.  The 50-bp reads from each library were aligned 
against human genome sequence hg18 with up to 4 color mismatches.  Coverage across the genome for the 
enriched and unenriched samples was visualized using the UCSC Genome Browser.

RESULTS

CONCLUSIONS 
• Targeted resequencing can be achieved successfully using the SureSelect™ Target Enrichment System in 
conjunction with the SOLiD™ System.

• An integrated workflow is used with library construction upstream of target capture.

• Consistent results are achieved across experiments with the same target/bait combinations by different users.
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Figure 1.  Library Preparation for Enrichment
Figure 2.  Workflows for Solution-Based 

Hybridization Enrichment

Sequence coverage (y-axis) for a sample region of the Human X Chromosome.  The black bars indicate the chromosomal location of 
the probes contained in the SureSelect™ Oligo Capture Library.  

Figure 3.  Coverage of Enriched Samples

Figure 4.  Enrichment Across Different SureSelect™ Oligo Capture Library designs

Percentage of uniquely mapped SOLiD™ System reads aligning to the target regions and any regions within 100 or 200 bases.

Figure 5.  Percentage of Targeted Bases Covered Versus Depth of Coverage

Percentage of bases in the targeted regions with at least the depth of coverage indicated for 8 enriched samples.  For these samples, 93% or 
more of the targeted bases were covered by at least 1 read, while 90% or more of the targeted bases were covered by at least 20 reads.


	Slide Number 1

