
Find the optimal therapy for your NSCLC patient with the Pervenio 
Lung NGS assay 
Recent studies have identified an increasing number of genomic alterations associated with non-small 
cell lung cancer (NSCLC), with many present at low frequency. As the number of alterations increases, 
the current paradigm of sequentially testing single gene targets is unsustainable given the limited 
availability of tissue. Advances in next-generation sequencing technology allow for the rapid 
assessment of multiple targets simultaneously from limited tissue samples.   

	  Pervenio Lung NGS was developed and validated 
specifically for NSCLC, using state-of-the-art next-
generation sequencing-based technology.  

Assesses mutations and translocations associated 
with 25 genes 

• Mutation analysis in 22 genes, including
EGFR, BRAF, and KRAS 

• Translocation analysis for 3 genes:1 EML4-
ALK, RET, and ROS1 

Uses tissue-sparing techniques specifically 
designed for small specimens 

• Ten 7 µm unstained slides2

Generates a current, clinically relevant, and well-
referenced report 

• Updated therapeutic and clinical trial
information

Delivers accurate and reproducible results 

• ≥99% accuracy, reproducibility, analytical
sensitivity and specificity

Provides rapid turnaround time 

• Generally within 103 days of sample 
receipt2 

1 Currently use qPCR for these three genes, with transition to NGS planned 
2 Request to perform confirmatory testing by FISH, if an ALK translocation is 
detected, adds 3-4 days in turnaround time and three 4 µm slides.
3 Samples requiring repeat testing may result in an increased turnaround time

Mutation Spectrum in Adenocarcinoma 

Mutations in TP53 and STK11/LKB1 are common occurrences, not included in pie 
chart due to high overlap with other mutations 

Mutation Spectrum in Squamous Cell Carcinoma 

Mutations in TP53 are a common occurrence, not included in pie chart due to 
high overlap with other mutations 

Source: Adapted from Heist RS and Engelman JA, SnapShot: Non small cell lung 
cancer, Cancer Cell 2012; 21:448-448e2 
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Assesses mutations and translocations associated with 25 genes 
Gene % Frequency in NSCLC Background Information 

Adeno Squamous 

Mutations 

AKT1 0.5-1.2 0.6 Mutations in AKT1, a serine-threonine kinase (STK) downstream of PI3K, have been described in patients with non-small cell lung 
cancer (NSCLC). Randomized clinical trials (RCTs) with AKT1 inhibitors in NSCLC are currently underway. 

ALK 7.8-9.6 2.2-3.4 
Mutations within the ALK tyrosine kinase domain have been described in patients with NSCLC, and are associated with acquired 
resistance to the ALK tyrosine kinase inhibitor (TKI), crizotinib. RCTs with agents targeting ALK alterations in NSCLC are currently 
underway. 

BRAF 1.8-9.6 4.5 
Mutations in the BRAF STK have been described in patients with NSCLC, and lead to increased kinase activity, activation of 
downstream signaling pathways, and enhanced tumorigenicity. In contrast to melanoma where the majority of BRAF mutations 
occur at V600 within exon 15 of the kinase domain, BRAF mutations in NSCLC also occur at other positions within the kinase 
domain. RCTs with BRAF inhibitors in NSCLC are currently underway. 

CTNNB1 1.2-3.9 2.2 Mutations in the proto-oncogene β-catenin, which is encoded by the CTNNB1 gene, have been described in patients with NSCLC, 
and result in increased transcriptional activation of downstream target genes and enhanced tumorigenicity.   

DDR2 0.6-5.5 1.1-1.7 
Mutations in the receptor tyrosine kinase (RTK) DDR2 have been described in patients with NSCLC, and are associated with 
increased kinase activity, activation of downstream signaling pathways, and enhanced tumorigenicity. RCTs with DDR2 inhibitors in 
NSCLC are currently underway. 

EGFR 11.8-18.4 3.4-3.9 
Mutations in exons 18 to 21 of the RTK EGFR, which have been described in patients with NSCLC, increase its kinase activity, 
leading to hyperactivation of downstream pro-survival signaling pathways. EGFR inhibitors have been approved by the US Food & 
Drug Administration (FDA) for NSCLC, and RCTs with agents targeting EGFR alterations in NSCLC are currently underway. 

ERBB2 1.8-4.4 1.1-2.8 
Mutations in the RTK ERBB2, such as in-frame insertions within exon 20, have been described in patients with NSCLC, and lead to 
increased kinase activity, activation of downstream signaling pathways, and enhanced tumorigenicity. RCTs with ERBB2 inhibitors in 
NSCLC are currently underway. 

ERBB4 4.9-8.4 6.7 Mutations in the RTK ERBB4 have been described in patients with NSCLC, and result in increased kinase activity, activation of 
downstream signaling pathways, and enhanced tumorigenicity.  

FBXW7 1.2-4.4 6.7 Mutations in FBXW7, an F-box protein involved in ubiquitin-dependent degradation of certain cell cycle-related proteins, have been 
described in patients with NSCLC, and are associated with cell cycle dysregulation and enhanced tumorigenicity.   

FGFR1 0.5-1.3 0.6-1.7 
Mutations in the fibroblast growth factor receptor type 1 (FGFR1) RTK have been reported in patients with NSCLC, and lead to 
increased kinase activity, activation of downstream signaling pathways, and enhanced tumorigenicity. RCTs with FGFR1 inhibitors in 
NSCLC are currently underway. 

FGFR2 1.2-3.1 3.9 
Mutations in the FGFR2 RTK have been reported in patients with NSCLC, and result in increased kinase activity, activation of 
downstream signaling pathways, and enhanced tumorigenicity. RCTs with agents targeting FGFR2 alterations in NSCLC are 
currently underway. 

FGFR3 0.4-1.6 2.2 
Activating mutations in the FGFR3 RTK have been reported in patients with NSCLC, and are associated with increased kinase 
activity, activation of downstream signaling pathways, and enhanced tumorigenicity. RCTs with FGFR3 inhibitors in NSCLC are 
currently underway. 

KRAS 26.2-36.8 1.1 
Mutations in KRAS, such as those resulting in amino acid substitutions at position 12, 13, or 61, have been described in patients with 
NSCLC, and lead to constitutive activation of downstream signaling pathways. KRAS mutations in NSCLC (versus colon cancer) have 
not yet been shown to be negative predictors of benefit from EGFR inhibitors, but are negative predictors of radiographic response 
to the EGFR TKIs erlotinib and gefitinib. RCTs with agents targeting KRAS alterations in NSCLC are currently underway. 

MAP2K1 1.3-2.7 1.1 
Mutations in MAP2K1, a member of the extracellular signal-related kinase (ERK) family, have been described in patients with 
NSCLC, and result in increased kinase activity, activation of downstream signaling pathways, and enhanced tumorigenicity. RCTs 
with MAP2K1 inhibitors in NSCLC are currently underway. 

MET 1.8-8.3 2.2-2.8 
Mutations in the juxtamembrane and semaphorin domains of the RTK MET have been described in patients with NSCLC, and are 
associated with increased kinase activity, activation of downstream signaling pathways, and enhanced tumorigenicity. RCTs with 
agents targeting MET alterations in NSCLC are currently underway. 

NOTCH1 0.6-4.9 7.9-8.4 Mutations in NOTCH1, a transmembrane protein receptor involved in cell fate decisions, have been described in patients with 
NSCLC, and lead to activation of downstream signaling pathways and enhanced tumorigenicity.   

NRAS 0.4-1.8 0.6 
Mutations in NRAS, which are mostly missense mutations that introduce an amino acid substitution at position 61, have been 
described in patients with NSCLC, and result in constitutive activation of downstream signaling pathways and enhanced 
tumorigenicity. RCTs with NRAS inhibitors in NSCLC are currently underway.   

PIK3CA 0.6-6.5 15.2-15.7 
Mutations in PIK3CA, which encodes the catalytic subunit of phosphatidylinositol 3 kinase (PI3K), have been described in patients 
with NSCLC. These mutations usually occur within two “hotspot” areas within exon 9 and exon 20, and are associated with 
increased kinase activity, activation of downstream signaling pathways, and enhanced tumorigenicity. RCTs with agents targeting 
PIK3CA alterations in NSCLC are currently underway. 

PTEN 1.3-3.1 7.9 
Mutations in PTEN, a lipid/protein phosphatase that acts as a tumor suppressor by negatively regulating the PI3K/AKT signaling 
pathway, have been reported in patients with NSCLC, and lead to PTEN inactivation and therefore increased PI3K-AKT signaling and 
tumorigenicity. RCTs with agents targeting PTEN alterations in NSCLC are currently underway. 

SMAD4 1.2-3.5 2.8 Mutations in SMAD4, a tumor suppressor gene that negatively regulates the TGFβ family of proteins, have been reported in patients 
with NSCLC, and result in SMAD4 inactivation and therefore increased TGFβ signaling and tumorigenicity.   

STK11 8.7-20.9 1.7 Mutations in STK11, a tumor suppressor that inhibits signaling by AMPK-related kinases and suppresses proliferation, have been 
described in patients with NSCLC, and lead to STK11 inactivation and increased tumorigenicity.   

TP53 39.3-52.0 79.2-80.9 Mutations in TP53, a tumor suppressor gene described as the “guardian of the genome”, have been reported in patients with 
NSCLC, and are associated with TP53 inactivation, genomic instability, and increased tumorigenicity.  

Translocations 

EML4/ALK 3-7
Rearrangements, most often with the echinoderm microtubule-associated protein-like 4 (EML4) gene, have been described in 
patients with NSCLC, and are associated with resistance to EGFR TKIs. RCTs with agents targeting ALK translocations in NSCLC 
are currently underway. 

ROS1 2 
Rearrangements in the ROS1 RTK have been described in patients with NSCLC, and are associated with sensitivity to TKIs that have 
“off-target” activity against ROS1 in preclinical models, such as crizotinib. RCTs with ROS1 inhibitors in NSCLC are currently 
underway. 

RET 1.3 Rearrangements involving RET have been described in patients with NSCLC, and result in constitutive activation of downstream 
signaling pathways and enhanced tumorigenicity. RCTs with agents targeting RET translocations in NSCLC are currently underway. 

Source:  cbioportal.org, COSMIC, mycancergenome.com 
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Provides current, clinically relevant, and 
well-referenced information for > 400 
genomic alterations 

 
 
 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

Report includes: 

• All genomic alterations 
detected (mutations and 
translocations) in the 
tumor tissue 

• Therapies that target each 
detected genomic 
alteration  

- FDA-approved drugs in 
NSCLC and other 
cancers, with links to 
the FDA website 

• A list of open clinical trials 
in NSCLC with the 
detected genomic 
alteration as an 
enrollment criterion.  
Information on cancer 
stage, trial ID, phase, 
locations, contact 
information, and links to 
trial websites from 
clinicaltrials.gov is also 
provided 

 

Given the dynamic nature of 
drug development, our 
therapeutic and clinical trial 
information database is 
updated monthly to ensure 
the most current information 
for physicians and patients. 
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Provides accurate and reproducible results with fast turnaround 
time from small tissue samples  
 

 
1 Request to perform confirmatory testing by FISH, if an ALK translocation is detected, adds 3-4 days in turnaround time and three 4 µm slides. 
 
 
 
Life Technologies Clinical Services Lab  
910 Riverside Parkway, Suite 60 | West Sacramento, CA 95605 
 Ph: (888) 734-8588 | Fax: (855) 896-0909 
clientservices@lifelabdx.com | lifelabdx.com 
 
 
Life Technologies Clinical Services Lab tests are intended for clinical use. They were developed and their performance characteristics determined by the 
Life Technologies Clinical Services Lab, which is certified under the Clinical Laboratory Improvement Amendments of 1988 (CLIA) to perform high 
complexity testing. The tests have not been cleared or approved by the United States Food and Drug Administration; however, such clearance or approval 
is not currently required. ©2014 Life Technologies Corporation. All rights reserved. The trademarks mentioned herein are the property of Life 
Technologies Corporation and/or its affiliate(s).  

Performance specification 
Analytical Sensitivity ≥99% at ≥5% allele frequency (mutations by NGS)  

≥99% at ≥1% total mRNA (translocations by qPCR) 

Analytical Specificity ≥99% PPV (mutations by NGS and translocations by qPCR) 

Accuracy ≥99% 

Reproducibility ≥99% at ≥5% allele frequency (mutations by NGS and translocations by qPCR) 

NGS Depth of Coverage > 4,000x (average)  

Turnaround Time Generally 7 days from receipt of sample that meets acceptance criteria1 

How to order 
Visit www.lifelabdx.com to download a Test Request Form and get started today, or call the Life Technologies Clinical 
Services Lab at (888) 734-8588 for more information. 

Billing and reimbursement support 
The Life Technologies Clinical Services Lab bills insurance for its testing services. We work with patients to manage 
appeals and physician offices to simplify pre-certifications. Patients are kept informed throughout the process. We offer 
reimbursement assistance for under-insured and uninsured patients based on financial need. Please call (888) 734-8588 
for more information.  

Sample requirements1 

Blocks  Single paraffin-embedded tissue block containing the highest percentage of tumor  

OR 

Slides Ten 7 µm unstained sections mounted on slides for each specimen to be tested. Each slide must be 
clearly labeled with the institutional block number 
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