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Re su |tS NEGATIVE

This test did not detect any clinically significant variants within the analyzed gene(s).

Genetic testresults should be interpreted in the context of anindividual's personal medical and family history. Alteration to medical management
isNOTrecommended based solely on thisresult. Itisimportant to note that this assay cannot detect all variants known to increase disease risk.
Clinical correlationis advised.

Test Description

This panel evaluates 20 genes that have an established, primary association with colon polyps and colorectal cancer.

Genes Tested
APC, AXIN2, BMPRIA, EPCAM, GREMI, MBD4, MLH1, MSH2, MSH3, MSH6, MUTYH, NTHL1, PMS2, POLDI1, POLE, PTEN, RPS20, SMAD4, STKI11, TP53

Methods & Limitations

Extracted DNA s enriched for targeted regions and then sequenced using the Helix Exome+ (R) assay on an lllumina DNA sequencing system. Datais
then aligned to amodified version of GRCh38 and all genes are analyzed using the MANE transcript and MANE Plus Clinical transcript, when available.
Smallvariant callingis completed using a customized version of Sentieon’'s DNAseq software, augmented by a proprietary small variant caller for
difficultvariants. Copy numbervariants (CNVs) are then called using a proprietary bioinformatics pipeline based on depth analysis with a comparison
to similarly sequenced samples. Reportable variants in PMS2 exons 11-15 are confirmed by PacBio long reads. The MSH2 Boland inversion (exons
1-7)is detected by identifying discordant read-pairs spanning the presumed breakpoint. Interpretationis based upon guidelines published by the
American College of Medical Genetics and Genomics (ACMG) and the Association for Molecular Pathology (AMP) or their modification by ClinGen
Variant Curation Expert Panelswhenavailable. Interpretationislimitedto the transcriptsindicated onthereport, +/- 10 bpintointronicregions, except
as noted below. Helix variant classifications include pathogenic, likely pathogenic, variant of uncertain significance (VUS), likely benign, and benign.
Variants classified as pathogenic, likely pathogenic, or VUS are includedin the report. Allreported variants (except for VUSs with limited evidence of
pathogenicity) are confirmed through secondary manual inspection of DNA sequence data or orthogonal testing. Benign and likely benign variants
arenotreportedbut are available uponrequest. Risk estimations and management guidelinesincludedinthisreport are based on analysis of primary
literature and recommendations of applicable professional societies, and should be regarded as approximations. Based on validation studies, this
assay delivers > 99% sensitivity and specificity for single nucleotide variants and insertions and deletions (indels) up to 20 bp. Largerindels and
complexvariants are also reported but sensitivity may be reduced.

Basedonvalidation studies, this assay delivers > 99% sensitivity to multi-exon CNVs and > 90% sensitivity to single-exon CNVs. This test may not de-
tectvariantsin challengingregions (such as short tandem repeats, homopolymerruns, and segment duplications), sub-exonic CNVs, chromosomal
aneuploidy, orvariants in the presence of mosaicism. Phasing will be attempted and reported, when possible. Structural rearrangements such as
inversions, translocations, and gene conversions are not tested in this assay unless explicitly indicated. Additionally, deep intronic, promoter, and
enhancerregions may not be covered. Itisimportant to note that this assay cannot detect all variants known to increase disease risk, and that a
negative result does not guarantee that the tested individual does not carry arare, undetectable variantin genes analyzed. Any potential incidental
findings outside of these genes and conditions willnot be identified, norreported. The results of a genetic test may be influenced by various factors,
including bone marrow transplantation, blood transfusions, orinrare cases, hematolymphoid neoplasms.

Gene Specific Notes:

APC: analysisincludes CNV of promoters 1A and 1B and sequencing of promoter 1B; BMPRIA: analysis includes CNV of promoter; EPCAM: analysis
is limited to CNV of exons 8-9; GREMI: analysis is limited to CNV of the promoter; MLHI: analysis includes CNV of the promoter; MSH2: analysis
includes detection of the Boland inversion (inversion of exons 1-7) and detection of NM_000251.3(MSH2):c.942+3A>T; MSH3: analysis excludes
sequencing of exon1repeatregion (chr5:80654878-80654946); POLD1: CNV analysis is not performed and sequencingis limited to the 3'-5' ex-
onuclease domain (chr19:50402681-50407039); POLE: CNV analysisis not performed and sequencing s limited to the 3'-5" exonuclease domain
(chr12:132676653-132672296); PTEN: analysisincludes CNV of the promoter; STK11: sensitivity of exon 3 analysis may be reduced; TP53: analysis
includes CNV of the promoter

Disclaimer

This test was developed and validated by Helix, Inc. This test has not been cleared or approved by the United States Food and Drug Administration
(FDA). The Helixlaboratory is accredited by the College of American Pathologists (CAP) and certified under the Clinical Laboratory Improvement
Amendments (CLIA #: 05D2117342) to perform high-complexity clinical tests. This testis used for clinical purposes. It should not be regarded as
investigational use only or forresearch use only.
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Helix's Sequence Once, Query Often® Model

Whenyour provider orders a genetic test through Helix, we use our proprietary Sequence Once, Query Often® model to perform whole exome
sequencing and analyze the specific genes related to the test. Helix securely stores your whole exome for future clinical use. With your permission,
this allows your health care providers to order future medically necessary genetic tests from Helix without needing another sample. Instead, these
tests are conducted through digital analysis of your stored genetic information.

To learnmore about how Helix protects the privacy and security of your genetic information and learn more about your rights, please visit
https://www.helix.com/privacy-and-policy-highlights .

Helix, Inc. 10170 Sorrento Valley Road, Suite 100  CLIA #05D2117342 Laboratory Director: Philip D Cotter, PhD, FACMG, FFSC (RCPA)
San Diego, CA 92121 CAP #9382893 NYS LD: Kenneth David Becker, PhD, HCLD, CQ, CGMBS Page 2/2
PFI #9396 CG-001-T3,DR3.0



