
Advancing Non-Invasive Healthcare

Highlights

Data Sheet: Cell3™ Target: Pan Cancer (524), TMB, MSI Panel

Introduction
Immunotherapy treatment, such as checkpoint inhibitors, show 
great potential across a number of cancers including melanoma, 
non-small cell lung cancer (NSCLC), bladder cancer and kidney 
cancer among others. However only a subset of patients will 
benefit and so the need for positive biomarkers for response to 
Immunotherapy are needed.

Tumor genomic instability has been shown to correlate positively 
with immunotherapy response and two genomic biomarkers of 
tumor genomic instability are known: Micro Satellite Instability 
(MSI) and Tumor Mutational Burden (TMB). Recently the FDA 
has approved MSI-H (high MSI) as an approved biomarker of 
likely response to immunotherapy.

The overall load of somatic mutations in the tumor, or tumor 
mutational burden (TMB), has become increasingly utilized as 
a biomarker for response prediction. Numerous clinical studies 
have demonstrated that higher mutational burden correlates 
to improved survival benefits in patients receiving checkpoint 
inhibitor therapies for cancers such as melanoma, colon, and 
NSCLC. Recent data from clinical trials such as CheckMate 227 
have demonstrated that in NSCLC, higher TMB is associated 
with improved clinical outcomes, and there are additional trials 
currently underway using TMB as a biomarker.

Initial studies used whole exome sequencing (WES) as the gold 
standard for measuring TMB; however, cost, computational 
complexity, and time for WES make targeted panel sequencing 
more attractive for routine use at present when considering the 
use of TMB for predicting response to immunotherapy.

Dr. Albrecht Stenzinger, a pathologist at University Hospital in 
Heidelberg, Germany, and his colleagues, recently performed 
in-silico analysis (using combinatorial calculations and extensive 
simulations) of TCGA data of 8371 tumors, across 25 different 
cancer types, including lung, melanoma, pancreatic, breast, 
head, and neck among others.

Comprehensive 524 gene pan-cancer panel
Pan-Cancer comprehensive design allows for a streamlined laboratory workflow, allowing processing of all oncology samples through a 
single, simple workflow.

Predict positive response to immunotherapy treatment through a combined tumor genomic instability measurement: 
Tumor Mutational Burden (TMB) and MicroSatellite Instability (MSI) analysis within a single pan-cancer panel
Using a 1.58Mb exon focused design, this Pan-Cancer panel has been designed with analysis of both TMB and MSI in mind and our Cell3 
Target library prep makes this panel ideal for measuring TMB in either FFPE or ctDNA.

Cell-Free DNA (ctDNA) and FFPE optimized target enrichment system
Developed for, and validated on, ctDNA to enable genomic analysis of liquid biopsy using a comprehensive pan-cancer panel, also validated 
on FFPE to allow genomic analysis and combined TMB / MSI profiling in either the primary or metastatic biopsies.

We have it covered, exon focused design also covers key intronic and promoter regions
The Pan-Cancer panel was carefully selected to cover all relevant genes and regions from >500 oncogenes and allows for confident calling 
of targeted SNV, Indels, fusions, translocations and copy number variation.

The authors specifically investigated the influence of gene panel 
size on the precision of TMB measurement by considering certain 
core parameters, including the confidence intervals of TMB 
reporting, use of all mutations versus only missense mutations, 
and sensitivity and specificity for detection of hypermutated 
tumors. Their findings were recently published in the International 
Journal of Cancer and their research highlights the following:

• Smaller panels result in imprecise measurement of TMB, especially
 for tumors with low TMB values: “The data suggests that TMB
 estimation using small gene panels can be highly imprecise and
 thus clinically suboptimal for patient stratification and response
 prediction.”

• TMB cut-off to identify hypermutated tumors is dependent on
 panel size, as well as on specific histology: “Larger gene panels are
 associated with reasonable cutoff values that help identify true
 signals from background noise in routine diagnostics.”

They recommend that a panel be between 1.5Mb to 3Mb to balance 
benefits with cost, whilst also recommending using both missense and 
nonsense mutations to calculate TMB.

For the Nonacus Pan-Cancer panel we carefully selected 524 genes 
with most clinical relevance and composed of 63 genes from NCCN/
FDA cancer treatment guidelines, 116 cancer driver genes and 345 
genes in vital cancer signaling pathways. It is a comprehensive panel 
that allows the combination of genetic mutation testing and treatment 
recommendation.

In addition, the design while exon focused covers key intronic and 
promoter regions and contains a selection of genome-wide CNV 
probes to assist with copy number calling across the genome.
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Figure 1. Nonacus Pan-Cancer, (524) 
TMB/MSI Panel gene content, panel also 
includes relevant promoter regions, copy 
number calling probes and intronic regions 
for key translocations.

Learn More
To learn more about Cell3™ Target and to download the protocols, MSDS, application notes, and white papers please visit: www.nonacus.com

All Cell3™Target panels are available with three fragmentation options:

A = Non-fragmentation eg (cffDNA/ctDNA),

B = Fragmentation eg gDNA or FFPE,

C = Both Fragmentation and Non-Fragmentation (half of each)

Product  Catalogue No.

Cell3™Target Pan-Cancer (524), Tumor Mutational Burden/MSI Panel, (16 samples)  C3299TM  (options A/B/C)

Cell3™Target Pan-Cancer (524), Tumor Mutational Burden/MSI Panel, (96 samples)  C3300TM  (options A/B/C)

If in doubt about which part number to order, please visit our website or email:
www.nonacus.com or info@nonacus.com

COMPREHENSIVE CANCER PANEL
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COMPREHENSIVE CANCER PANEL

Figure 1. Nonacus Pan-Cancer, TMB, MSI 
Panel gene content, panel also includes 
relevant promoter regions, copy number 
calling probes and intronic regions for key 
translocations.

Cell3 Target offers a quick and flexible protocol for targeted enrichment of selected regions ahead of Illumina Next Generation 
Sequencing

Validated for cell-free DNA (ctDNA) as well as FFPE / FF tissue and genomic DNA

Use of unique molecular identifiers and unique dual indexes (384 indexes) allows highly sensitive variant calling by removing 
PCR / sequencing errors and allowing removal of index hopping, while catering for even the highest throughput laboratories

ORDERING INFORMATION

All Cell3 Target panels are available with three fragmentation options:

    A = non-fragmentation eg (cffDNA/ctDNA), 
    B = fragmentation eg gDNA or FFPE, 
    C = Both Fragmentation and Non-Fragmentation (half of each)

Learn More

To learn more about the Cell3™ Target and to download the protocols, MSDS, application notes, and white papers please visit: 
www.nonacus.com

Product                   Catalogue No.

Cell3™Target Pan-Cancer (524), Tumor Mutational Burden/MSI Panel, (16 samples)            C3299TM      (options A/B/C)

Cell3™Target Pan-Cancer (524), Tumor Mutational Burden/MSI Panel, (96 samples)            C3300TM      (options A/B/C)
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Summary
• Cell3™Target offers a quick and flexible protocol for targeted enrichment of selected regions ahead of Illumina Next Generation Sequencing

• Validated for cell-free DNA (ctDNA) as well as FFPE / FF tissue and genomic DNA

• Use of unique molecular identifiers and unique dual indexes up to (upto 384 indexes) allows highly sensitive variant calling by removing
 PCR / sequencing errors and allowing removal of index hopping, while catering for even the highest throughput laboratories
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