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Maximize Sequencing Efficiency 
Required Throughput = Genome Size x Average Coverage 

Human Genome 

 3Gb x 30 = 90Gb v 

Target = 50Mb x 100 = 5Gb 

Target = 5Mb x 100 = 500Mb 

Target = 0.5Mb x 100 = 50Mb 

Target =50Kb x 100 = 5Mb 

Develop designs for any 

sequencing capacity: 
- High Throughput or Desktop 



Agilent SureSelect Platform 
For Research Use Only 

SureSelect – Pioneer in NGS Target Enrichment 

 Capture fragments with longest, most efficient 120-mer cRNA baits 

 Probes can be designed to any regions of interest, samples can be multiplexed 

 Easy to implement and compatible with validated automation solution 
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FLEXIBLE Designs 

COMPLETE Solution 

Best PERFORMANCE  

SureSelect – The Leader in Target Enrichment 
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SureSelect - Most Complete Enrichment Solution 
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SureSelect - Most Complete Workflow Solution 
From Sample to Analysis 

 MX3000 
SureCycler 8800 

Agilent NGS 

Automation 

2100 Bioanalyzer 2200TapeStation 

GeneSpring 

NGS 
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SureSelect – The Leader in Target Enrichment 

FLEXIBLE Designs 

COMPLETE Solution 

Best PERFORMANCE  
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SureSelect Technology 
The Best Performance 

Core Technology Benefits 

Ultra-Long RNA Baits 
(120-mer) 

 

 

 

Better Sensitivity 

Detect more SNP, InDels, CNV, fusions 

Better Workflow 

16hr hybridization, other require up to 72hrs 

Better Allelic Balance 

Equal representation of both alleles 

Binding strength 

RNA:DNA DNA:DNA > 
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SureSelect: Enabling Scientific Discovery 

… and many more to come 

>350 Publications… 
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FLEXIBLE Designs 

COMPLETE Solution 

Best PERFORMANCE  

SureSelect – The Leader in Target Enrichment 
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Custom or Catalog Solutions for DNA and RNA targets 

SureSelect - Most Flexible Enrichment Solution 

SureDesign –

New, intuitive 

software for 

custom capture 

designs 

• Proven, Refined Design Algorithms 

• ISO 13485 Reagents 

• Validated, Scalable Automation Solution 
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SureSelect – Flexible Solution 
From High Throughput  to Desktop Sequencers 

Illumina GAIIx 

HiSeq 2000 

5500 

454 FLX 

GS Junior 

MiSeq 
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SureSelect All Exon V5 

 

Design 

 

 

Performance 

 

 

Cancer Applications 
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Human All Exon V5 Design and Synthesis 

• Updated Content: Refseq, Gencode, UCSC, TCGA, CCDS, miRBase 

• Proprietary probe selection/placement algorithms based on GC, Tm, 

Entropy, Mapability 

• Long 120mer probes printed in Agilent’s microarray fabrication facility 

• V5  ~ 544K individual probes spanning 50.4 Mb 

• V5 +UTR  ~ 882K individual probes spanning 74.6 Mb 

 

• High GC content printed in higher replication to boost performance 

• Matched for best performance with Agilent’s library preparation 

• DNA probes are converted into biotinylated RNA bait 
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Human All Exon V5 and V5+UTRs 

The Best Performing Exome  

Ready for Sequencing the Next Day 
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The Fastest Workflow 
From sample to sequencing the next day 

Library 
Preparation 

6 hours 

Capture 

16 hours 

Wash and 
PCR 

4 hours 

Overnight Hybridization Enables Sequencer Ready 

Samples the Next Day 
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Human All Exon V5: Distribution of Read Depths  

  V5 (4Gb)   V5+UTR (6Gb) 
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Human All Exon V5 Performance Statistics 
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1X coverage 10X coverage 20X coverage 100x coverage 
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Parameter All Exon V5 
All Exon 

V5+UTRs 
Competitor N Competitor I 

Target Size 50Mb 75Mb 64Mb 62Mb 

# Genes 21,522 21,522 >20,000 20,794 

# Targeted Exons 357,999 359,555 - 201,121 

CCDS X X X X 

RefSeq X X X X 

GENCODE X X X X 

miRBase X X X X 

TCGA X X 

UCSC X X 

Amount of Seq. 

(total) 
4Gb 6Gb 6Gb 10Gb 

Overall Workflow  1.5 days 1.5 days 4.5 days 3.5 days 

Add Custom Content Yes No Yes No 

The Best Performance and Fast Workflow 
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The Best Performance 
Outstanding coverage with less sequencing 

30% 

40% 

50% 

60% 

70% 

80% 

90% 

100% 

% Reads On-Target +/-100bp % bases >10x cov. % bases >20x cov. 

SureSelect V5 (4Gb) 

Nimblegen Exome (4Gb) 

Nextera Exome (4Gb) 

Agilent V5 
Competitor N 
Competitor I 
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Human All Exon V5: Coverage in Tumor 

Suppressor Genes 
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Agilent v5, 4Gb 

Illumina (Nextera), 4Gb 

• Agilent displays higher depth of coverage with the same amount of 

sequencing (4Gb)  

 

Agilent  

Competitor I 
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Human All Exon V5: Coverage in Tumor 

Suppressor Genes 
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Agilent v5, 4Gb 

Nimblegen v3, 4Gb 

• Agilent displays a higher depth of coverage with the same amount of 

sequencing (4Gb) 

 

Agilent  

Competitor N 
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Example Studies: Target Enrichment in Cancer 

 

Target Enrichment for Novel Discovery 
Diffuse Large B cell Lymphoma 
 

 

 

Intratumor Heterogeneity  
Renal Cell Carcinoma 
 
 
 
 
 
 



Agilent SureSelect Platform 
For Research Use Only 

Diffuse Large B cell Lymphoma (DLBCL) 

• Aggressive Non-Hodgkin lymphoma 

• Affects 30,000 new patients in the US every year 

• Current Standard of Care –R-CHOP 

• Rituximab (anti CD20), cyclophosphamide, doxorubicin, vincristine, 

and prednisone 

• 3 year event-free survival ~60% , remaining 40% die of disease 
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Exome sequencing of Non-Hodgkin Lymphoma 

PNAS  109 3879-3884 (2012)  
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Nature 476 298-303 Aug 2011  

Exome sequencing of DLBCL and Follicular 

Lymphoma (FL) 



Agilent SureSelect Platform 
For Research Use Only 

DLBCL Exome Sequencing Details 

• Lohr et al. 

• 55 patients paired tumor and germline(normal) DNA 

• Captured with Agilent’s exome capture 

• 150-fold mean sequence coverage of targeted exons 

• Morin et al. 

• 117 patients FL and DLBCL tumor DNA 

• Captured with Agilent’s exome capture 
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DLBCL mutation frequency 

PNAS  109 3879-3884 (2012)  
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Agreement between two studies 

PNAS 109 3879-3884 (2012) 

Nature 476 298-303 Aug 2011  

• Common Pathways and Genes Identified in Both Studies 

• Known contributing genes: CD79B, TP53, CARD11, MYD88, EZH2 

• Suggested Pathogenic role: MLL2, TNFRSF14, BTG1, MEF2B, GNA13 

• Selected Common Novel findings: HIST1H1C, PIM1 

• Selected Novel Findings (Lohr et al): PCLO, TMSL3,  

• Selected Novel Findings (DLBCL, Morin et al):  SGK1, BCL2 

 

 Frequent nonsynonymous mutations in chromatin remodeling genes,  

suggesting potential cooperation in lymphomagenesis 

 

-HDAC inhibitors under investigation (phaseI/II) 
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Conclusions 

• High Coverage of exonic content in two large cohorts of DLBCL 

• Confirmed mutations in known and novel sites 

• Excellent agreement between studies 

• Spurred new efforts to understand potential previously unknown drivers 

• Progress toward new therapeutic avenues and potentially increased 

survival rates 
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Discovery Using Target Enrichment: 
Renal Cell Carcinoma 

 

  
 

Method:   
SureSelect Exome sequencing of: 

• 4 patient samples, 7-15 biopsies 

• Pre-treatment (Primary vs. Metastasis) 

• Intratumor sections (R1-R9) 

• Multiple metastases 

Aim:   
To characterize intra-tumor heterogeneity 

that may foster tumor evolution/adaptation 

Gerlinger et.al. N Eng J Med 2012 366 (883-892)  
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Patient 2 Patient 1 

101 nonsynonymous SNPs and 32 indels 119 nonsynonymous mutations and indels 

Intratumor (IT) Heterogeneity Discovery Using 

Target Enrichment:  Renal Cell Carcinoma 

 
  

 

Results: Id and validated ubiquitous, shared, private mutations, 34% of regional 

shared across tumor, 1.4% false negative rate due to high depth,  plot the origin 

of IT variants by mapping mutations that were shared>>private 
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Results/Conclusions:   
 

• Identified driver mutations (VHL, KDM5C, 

SETD2, MTOR, PTEN) 

• Only VHL was mutated ubiquitously in all 

analyzed regions 

• Different regions of the tumor have different 

mutations in the very same driver gene, e.g. 

MTOR, SETD2 

• Intra-tumor heterogeneity may contribute to 

failure of targeted chemotherapy 

• Suggests potential need for multiple 

assessments of tumor 

Discovery Using Target Enrichment: 
Renal Cell Carcinoma 
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Summary 

• SureSelect exome target enrichment  

• Optimized probe design/production for improved capture 

• High coverage of exons with only 4Gb of sequencing 

• Samples ready for sequencing the next day 

 

• Enables large cancer sequencing studies 

• Allows in-depth determination of nucleotide variations 

• Driving discovery of new potential targets and therapies 

• Increasing understanding of tumor evolution 
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Thank You! 


