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Introduction

Comprehensive  Inherited Cancer Panel Including
Breast

Uterine Ovarian Confirmation for Lynch Syndrome is designed for patients

who have been diagnosed with colorectal cancer, endometrial

Thyroid Endometrial cancer or ovarian cancer and demonstrated to have MMR

protein deficiency by Immunohistochemistry IHC and/or

Renal Colorectal Microsatellite Instability MSI. The panel evaluates 39 genes
EES linked to Breast, Ovarian, Endometrial, Colorectal, Lynch
Prostate / Lynch Syndrome  gyndrome, Gastricc, Melanoma, Pancreatic, Polyposis,

Prostate, Renal, Thyroid/Parathyroid and Uterine, and
Other Major Syndromic Cancers in conjunction with
confirming the presence of germline mutations in the
Pancreatic Vielanomz MMR genes MLH1, MSH2, MSH6 and PMS2 and deletions

Brain in ECAMP to establish the diagnosis of Lynch Syndrome.

Until recently, most testing for cancer genetic risk involved traditional exon-by-exon Sanger sequencing of each candidate gene. In
contrast, the advent of Next Generation Sequencing allows parallel sequencing of millions of short pieces of DNA simultaneously. Prior
to Next Generation Sequencing, genetic testing usually started with the most commonly involved genes and proceeded to less likely
genes only when clinical suspicion was very high. However, cancer panels allow testing of all genes in parallel without substantially

increasing the cost, leading to a different clinical algorithm in which all known contributing genes can be assayed at first evaluation.

Society of Gynecologic Oncology, SGO Clinical Practice Statement: Next Generation Cancer Gene Panels Versus Gene by Gene
Testing, March 2014

"Approximately 15% of all ovarian cancers are attributable to a BRCA1 or BRCA2 mutation. An additional 5-6% of ovarian cancers have
gene mutations in other genes including the Lynch syndrome genes (MLH1, MSH2, MSH6, PMS2), and BRIP1, RAD51D, RAD51C, PALB2,
BARD1, and TP53".

“Advantages of cancer gene panels include decreased cost and improved efficiency of cancer genetic testing by decreasing the

time involved, number of patient visits, and number of tests sent. A negative

genetic test is more reassuring at eliminating the likelihood of inherited risk Lvnch
ync

when all known genes for that phenotype have been assayed.”
Syndrome

Data confirms the benefits of multigene panel testing among patients at risk for 6%

hereditary ovarian cancer.

Data presented at American Society for Clinical Oncology ASCO in June 2014 by
Lucy R. Langer, MD, from Compass Oncology and U.S. Oncology illustrated that in
648 patients with ovarian cancer, 34% of the pathogenic mutations identified were
outside of BRCA1/2 and the genes associated with Lynch syndrome.* This means
that 42 patients with cancer-causing mutations would have been missed if they were
simply tested for BRCA1/2 or Lynch syndrome mutations and there would not have

been an opportunity to optimize patient care based on hereditary cancer status.

n = 648
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Lynch Syndrome (LS) is an autosomal dominant familial cancer syndrome caused by mutations in multiple susceptibility genes. Current
literature suggests Lynch syndrome affects 28,000 individuals annually. It is estimated that 1 in 35 colorectal carcinomas is associated
with Lynch Syndrome. The hallmark of Lynch syndrome associated cancers is the presence of DNA mismatch repair (MMR) protein
deficiency in the MLH1, MSH2, MSH6, PMS2, or deletions in EPCAM (also known as TACSTD1) genes. These mutations are
associated with an increased lifetime risk for colorectal cancer (CRC) and other malignancies within the tumor spectrum including at least

endometrial, ovarian, gastric, small bowel, urothelial, hepatobiliary tract, sebaceous and pancreatic cancers.

Professional Medical Societies endorse the emergence of universal screening for Lynch syndrome along with the ability of
immunohistochemistry (IHC) to identify DNA MMR protein deficiency on tumor tissue. Greater than 90% of LS tumors are MSI-H
and/or lack expression of at least one of the MMR (mismatch repair) proteins by IHC. 10-15% of sporadic colon cancers exhibit
abnormal IHC and are MSI-H due to abnormal methylation of the MLH1 gene promoter rather than due to Lynch Syndrome. Mutant
BRAFVOOE is found in the majority of sporadic MSI-H CRC and is rarely found in Lynch syndrome related CRC. Thus the presence of an
abnormal IHC test increases the possibly of LS, but does not make a definitive diagnosis. When DNA MMR loss of protein expression
is identified by IHC on tumor tissue, genetic testing must be performed to confirm germline mutation. Using the most advanced
sequencing technology, Otogenetics Inherited Cancer Panel Testing is to confirm the presence of germline mutation(s) in MMR genes
MLH1, MSH2, MSH6, PMS2 and deletions in EPCAM genes in a single test. Individuals with a germline mutation are then confirmed as
Lynch Syndrome patients.

In individuals with Lynch syndrome, the lifetime risk of colon cancer may be as high as 75% by the age of 70 years, with an average age
onset of 45 years in MLH1 and MSH2 mutation carriers. Mutations in MLH1 and MSH2 account for 70-90% of families with Lynch
Syndrome. The risk of colon and endometrial cancer is less in MSH6 and PMS2 mutation carriers, although the cancer risk may not be
lower for MSH6 carriers if one takes the data out to age 80. While individuals with a single MLH1, MSH2, MSH6 and PMS2 mutation
develop cancers in mid-life, individuals with biallelic MLH1, MSH2, MSH6 and PMS2 mutations have a distinctive phenotype and tumor
spectrum, and often develop cancer as early as the first decade of life. First-degree relatives of mutation carriers have a 50% probability

of having the same germ-line mutation. Families of Lynch syndrome patients can benefit from genetic screening and counseling.

In addition to being a confirmatory test for Lynch Syndrome, the panel evaluates 39 genes Linked to Breast, Ovarian, Endometrial,
Colorectal, Lynch Syndrome, Gastric, Melanoma, Pancreatic, Polyposis, Prostate, Renal, Thyroid/Parathyroid and Uterine, and Other

Major Syndromic Cancers.

Comprehensive Inherited Cancer Including Confirmation For Lynch Syndrome

39 genes Linked to Breast, Ovarian, Endometrial, Colorectal, Lynch Syndrome, Gastric, Melanoma, Pancreatic, Polyposis, Prostate,

Renal, Thyroid/Parathyroid and Uterine, and Other Major Syndromic Cancers

APC, ATM, BARD1, BMPR1A, BRCA1, BRCA2, BRIP1, CDH1, CDK4, CDKn2A, CHEK?2, ELAC2, EPCAM, FANCC, HRAS1, MEN1, METMLH1, MLH1, MRE11A,
MSH2, MSH6, MUTYH, NBN, NF1, NTRK1, PALB2, PALLD, PMS2, PTCH, PTEN, RAD50, RAD51, RAD51C, RAD51D, RET, SMAD4, STK11, TP53, VHL

Methodology Specimen Requirements

Testing is performed using Next Generation Sequencing with custom oligonucleotide-
based target capture followed by lllumina sequencing of the coding regions of the 1. Saliva in Saliva Collection Kit Or 4 ml Whole Blood
genes included in the panel. Variant and CNV reporting is accomplished by the in 2 EDTA Tubes (lavender top)

workflow including DNAnexus and QCl platforms referencing with comprehensive

2. Surgical Pathology Report
clinical genetic databases.

=  High depth coverage to detect both common and rare mutations Turn-Around-Time

=  Copy Number Variations are reported Approximately 2 weeks
= Deletions in EPCAM are analyzed and reported
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