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Ordering Clinician

Specimen

Patient

Referring Physician: Sunil Makwana
Pathologist: Sejal Desai
Institution: Affiliated Clinical Laboratory

Accession #: MAK5573
Specimen ID: SPEC-123
Specimen Type: FFPE
Collected: 2019-10-01 Received: 2019-10-02
Purity: 75%1
Limiting Specimen Conditions: None

Name: John Doe
DOB: 01/01/01 Gender: M
MRN: 12345678
Diagnosis: Colon Adenocarcinoma
Primary Tumor Site: Colon
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I. GENOMIC ALTERATIONS SUMMARY
Detected Alterations with Clinical Relevance
Gene

Alteration

Drugs Associated with
Sensitivity Patient's Tumor Type

Drugs Associated with
Resistance Patient's Tumor Type

Drugs Associated with
Sensitivity Other Tumor Types

Clinical
Trials

Allele
Fraction2

KRAS

G12D
c.35G>A

None

Cetuximab,
Panitumumab

None

Yes

13.20%

PIK3CA

E545K
c.1633G>A

None

None

Alpelisib+Fulvestrant

Yes

7.70%

TP53

R267W
c.799C>T

None

None

None

Yes

12.1%

Other Biomarkers Tested
Biomarker

Result

Drugs Associated with
Sensitivity Patient's Tumor Type

Drugs Associated with
Resistance Patient's Tumor Type

Drugs Associated with
Sensitivity Other Tumor Types

Clinical
Trials

Microsatellite instability
(MSI)

Positive, High
(MSI-H)

Nivolumab+Ipilimumab,
Nivolumab,
Pembrolizumab

Fluorouracil

None

Yes

Tumor mutation burden
(TMB)

19.36 muts/Mb

See section IV

None

See section IV

See section
IV

D

Alterations of unknown clinical significance were detected; please refer to section V for details.

Clinically Relevant Biomarkers Not Detected
BRAF, ERBB2, NRAS, NTRK

1
2

Specimen purity (tumor content) is determined by Peninsula Pathologists Medical Group Inc. (PPMG) through histopathology (refer to Appendix B).
Allele Fraction refers to the fraction of the total sample wherein the variant allele was detected. This value is not adjusted for specimen purity.
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II. DRUG RESPONSE
DRUGS ASSOCIATED WITH SENSITIVITY - PATIENT'S TUMOR TYPE
Drug

Primary
sensitivity

Alteration
Detected
MSI-High

Condition
Colorectal
Cancer

Other Relevant Information

Line of
Therapy

Approved for patients 12 years and older
with microsatellite instability-high (MSI-H) or
mismatch repair deficient (dMMR)
metastatic colorectal cancer that has
progressed following treatment with a
fluoropyrimidine, oxaliplatin, and irinotecan.

Metastatic

Source
FDA,NCCN
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Nivolumab,
Ipilimumab

Response to
Drug

Nivolumab

Primary
sensitivity

MSI-High

Colorectal
Cancer

Approved for patients 12 years and older
with microsatellite instability-high (MSI-H) or
mismatch repair deficient (dMMR)
metastatic colorectal cancer that has
progressed following treatment with a
fluoropyrimidine, oxaliplatin, and irinotecan.

Metastatic

FDA,NCCN

Pembrolizumab

Primary
sensitivity

MSI-High

Colorectal
Cancer

Approved for unresectable or metastatic,
microsatellite instability-high (MSI-H) or
mismatch repair deficient colorectal cancer
that has progressed following treatment with
a fluoropyrimidine, oxaliplatin, and
irinotecan.

Metastatic

FDA,NCCN

DRUGS ASSOCIATED WITH RESISTANCE - PATIENT'S TUMOR TYPE
Drug

Response to
Drug

Alteration
Detected

Condition

Other Relevant Information

Line of
Therapy

Source

Cetuximab

Primary
resistance

KRAS G12D

Colorectal
Cancer

Not indicated for tumors that harbor somatic
mutations in exon 2 (codons 12 and 13),
exon 3 (codons 59 and 61), or exon 4
(codons 117 and 146) of either KRAS or
NRAS.

Metastatic

FDA,NCCN,
ASCO,MCG

Panitumumab

Primary
resistance

KRAS G12D

Colorectal
Cancer

Not indicated for tumors that harbor somatic
mutations in exon 2 (codons 12 and 13),
exon 3 (codons 59 and 61), or exon 4
(codons 117 and 146) of either KRAS or
NRAS.

Metastatic

FDA,NCCN,
ASCO,MCG

Fluorouracil

Primary
resistance

MSI-High

Colorectal
Cancer

According to NCCN, stage II MSI-H patients
do not benefit from 5-FU adjuvant therapy.

Adjuvant

NCCN

D

DRUGS ASSOCIATED WITH SENSITIVITY - OTHER TUMOR TYPES
Drug

Alpelisib,
Fulvestrant

Response to
Drug

Primary
sensitivity

Alteration
Detected

PIK3CA E545K

Condition
Breast Cancer

Other Relevant Information
Indicated for the treatment of
postmenopausal women, and men, with HRpositive, HER2-negative, PIK3CA-mutated,
advanced or metastatic breast cancer
following progression on or after an
endocrine-based regimen.

Line of
Therapy
Metastatic

Source
FDA

Sources: FDA = US Food and Drug Administration (www.fda.gov), NCCN = National Comprehensive Cancer Network (www.nccn.org), ASCO =
American Society of Clinical Oncology (www.asco.org), MCG = My Cancer Genome (www.mycancergenome.org)

Page: 2 of 9
Personalis, Inc. | 1330 O'Brien Drive, Menlo Park, California 94025
CAP# 8662734 | CLIA# 05D2053444 | CDF00343226

Phone: 650-752-1349
Fax: 650-752-1350

Patient: John Doe
Report Released: 11/06/19 11:25:10
Accession Number: MAK5573
DOB: 01/01/01 MRN: 12345678

Personalis NeXT Dx Report

III. CLINICAL TRIALS

Clinical trials may be filtered for proximity and/or to provide the most clinically appropriate matches. Additional clinical trials matching the patient's tumor
molecular profile may be available upon request.
Title

NCT02912559

Related Alteration
MSI-High

Phase
3

Locations/Contact
Contact: National Cancer
Institute (NCI)
Locations: Anchorage,
Alaska; Anaheim, California;
Arroyo Grande, California +541
more
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Combination Chemotherapy With or Without Atezolizumab
in Treating Patients With Stage III Colon Cancer and
Deficient DNA Mismatch Repair

Trial ID

Combination Chemotherapy, Bevacizumab, and/or
Atezolizumab in Treating Patients With Deficient DNA
Mismatch Repair Metastatic Colorectal Cancer

NCT02997228

MSI-High

3

Contact: National Cancer
Institute (NCI)
Locations: Sacramento,
California; San Diego,
California; San Marcos,
California +325 more

Targeted Therapy Directed by Genetic Testing in Treating
Patients With Advanced Refractory Solid Tumors,
Lymphomas, or Multiple Myeloma (The MATCH Screening
Trial)

NCT02465060

PIK3CA E545K

2

Contact: National Cancer
Institute (NCI)
Locations: Wausau,
Wisconsin; Wauwatosa,
Wisconsin; West Allis,
Wisconsin +1067 more

Selumetinib Sulfate in Treating Patients With Relapsed or
Refractory Advanced Solid Tumors, Non-Hodgkin
Lymphoma, or Histiocytic Disorders With Activating MAPK
Pathway Mutations (A Pediatric MATCH Treatment Trial)

NCT03213691

KRAS G12D

2

Contact: National Cancer
Institute (NCI)
Locations: Boise, Idaho;
Chicago, Illinois; Peoria, Illinois
+87 more

PI3K/mTOR Inhibitor LY3023414 in Treating Patients With
Relapsed or Refractory Advanced Solid Tumors, NonHodgkin Lymphoma, or Histiocytic Disorders With TSC or
PI3K/MTOR Mutations (A Pediatric MATCH Treatment
Trial)

NCT03213678

PIK3CA E545K

2

Contact: National Cancer
Institute (NCI)
Locations: Birmingham,
Alabama; Mesa, Arizona; Little
Rock, Arkansas +90 more

Molecular Profiling-Based Targeted Therapy in Treating
Patients With Advanced Solid Tumors

NCT01827384

KRAS G12D
PIK3CA E545K
TP53 R267W

2

Contact: National Cancer
Institute (NCI)
Locations: Aurora, Colorado;
Lexington, Kentucky;
Bethesda, Maryland +3 more

IV. SELECTED ALTERATION DETAILS
KRAS G12D

D

Transcript Coordinate: c.35G>A

Transcript Reference: NM_004985.3

Protein Coordinate: p.G12D

Protein Reference: NP_004976.2

Genomic Coordinate: chr12:25398284:C>T

Genomic Reference: NC_000012.11

COSMIC: COSM25877, COSM1135366, COSM521
dbSNP: rs121913529

Variation Type: Missense

Effect of mutation: This is a hotspot missense mutation that results in decreased GTPase activity, and increased activation of downstream signaling
and cell proliferation.
About this gene: KRAS (KRAS proto-oncogene, GTPase) is a gene that encodes the GTPase KRas protein, one of three human RAS proteins. RAS
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proteins are small GTPases that are central mediators downstream of growth factor receptor signaling and therefore critical for cell proliferation,
survival, and differentiation. KRAS is implicated in the pathogenesis of several cancers.
Pathways: MAPK-ERK and PI3K-AKT signaling
Mutation location in gene and/or protein: P-loop region of the G domain (exon 2)
Mutation Prevalence: Frequency of KRAS mutations in colorectal carcinoma: 33% (COSMIC, Oct 2019)
Frequency of G12D in KRAS-mutated colorectal carcinoma: 35% (COSMIC, Oct 2019)
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References:
COSMIC: http://cancer.sanger.ac.uk/cosmic
PMID: 17384584, 26438111

PIK3CA E545K

Transcript Coordinate: c.1633G>A

Transcript Reference: NM_006218.2

Protein Coordinate: p.E545K

Protein Reference: NP_006209.2

Genomic Coordinate: chr3:178936091:G>A

Genomic Reference: NC_000003.11

COSMIC: COSM29328, COSM125370, COSM763
dbSNP: rs104886003

Variation Type: Missense

Effect of mutation: This is a missense mutation that has been shown to increase catalytic activity resulting in enhanced downstream signaling and
oncogenic transformation in vitro (PMID: 15647370).
About this gene: PIK3CA (phosphatidylinositol-4,5-bisphosphate 3-kinase catalytic subunit alpha) is a gene that encodes the protein
phosphatidylinositol 4,5-bisphosphate 3-kinase catalytic alpha isoform, a subunit of the PI3K protein. Phosphatidyl 3-kinases (PI3K) are a family of lipid
kinases involved in many cellular processes, including cell growth, proliferation, differentiation, motility, and survival. Mutant PIK3CA has been
implicated in the pathogenesis of several cancers, including glioma, colon, gastric, breast, endometrial, and lung cancers. PI3K inhibitor therapies are
FDA approved or under investigation via clinical trial for certain tumor types.
Pathways: PI3K-AKT signaling

Mutation location in gene and/or protein: Helical domain (exon 10)

Mutation Prevalence: Frequency of PIK3CA mutations in colorectal adenocarcinoma: 13% (COSMIC, Oct 2019)
Frequency of E545K in PIK3CA-mutated colorectal cancer: 28% (COSMIC, Dec 2019)
References:
COSMIC: http://cancer.sanger.ac.uk/cosmic
PMID: 15647370

TP53 R267W

Transcript Reference: NM_000546.5

Protein Coordinate: p.R267W

Protein Reference: NP_000537.3

Genomic Coordinate: chr17:7577139:G>A

Genomic Reference: NC_000017.10

D

Transcript Coordinate: c.799C>T

COSMIC: COSM1169538, COSM3717629, COSM179804, COSM1640829, COSM11183
dbSNP: rs55832599

Variation Type: Missense

Effect of mutation: This is a missense mutation within the DNA binding domain, which has been shown to lead to loss of the transactivation activity of
the TP53 protein, thereby leading to loss of tumor suppressor function (PMID: 28948977, IARC TP53 Database).
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About this gene: TP53 (tumor protein p53) is a gene that encodes a tumor suppressor protein, cellular tumor antigen p53. This protein regulates
expression of genes involved in cell cycle arrest, apoptosis, senescence, DNA repair, and changes in metabolism. In cancer, the normal roles of TP53
are lost, leading to inappropriate cell survival, DNA damage, and cell proliferation. Somatic TP53 mutations are detected in about 50% of tumors,
making it the most frequently mutated gene in cancer. Clinical trials are available for TP53-mutated malignancies.
Pathways: DNA damage response
Mutation location in gene and/or protein: DNA binding domain (exon 8)
Mutation Prevalence: Frequency of TP53 mutations in colorectal carcinoma: 45% (COSMIC, Oct 2019)
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References:
COSMIC: http://cancer.sanger.ac.uk/cosmic
IARC TP53 Database: http://p53.iarc.fr/TP53GeneVariations.aspx
PMID: 28948977, 29242642

MSI Positive, High (MSI-H)

Variation Type: Microsatellite instability (MSI)

Microsatellite analysis of this tumor exhibited high microsatellite instability (MSI-H). MSI-H indicates a tumor with instability in 2 or more out of 5
Bethesda markers. High microsatellite instability is indicative of DNA mismatch repair deficiency in the tumor tissue. Pembrolizumab is approved by
The U.S. Food and Drug Administration (FDA) for the treatment of patients with unresectable or metastatic MSI-High solid tumors that have
progressed despite previous treatment and who have no additional therapeutic options. In addition, pembrolizumab and other immune checkpoint
inhibitors are FDA approved for treatment of patients with MSI-High colorectal cancer who have progressed after certain chemotherapeutic treatments.
(PMID: 20420947, 9823339, 26028255)

TMB - 19.36 muts/Mb

Variation Type: Tumor mutation burden (TMB)

Tumor mutation burden (TMB or tumor mutation load (TML)) is a measure of the total number of somatic coding mutations per megabase in a tumor
specimen (muts/Mb) and is an emerging biomarker for prediction of response to immune checkpoint inhibitors. High TMB has been shown to be
associated with sensitivity to immune checkpoint inhibitors across various tumor types. There is currently no consensus regarding how to measure
TMB or regarding ranges for high, intermediate, and low TMB. Cutoffs for high TMB vary by tumor type with some studies using >10 muts/Mb, some
using >20 muts/Mb and others using a percentile ranking. Clinical trials are currently available for tumors with high TMB. (PMID: 28835386, 29337640,
29658845, 25409260)

V. ALTERATIONS OF UNKNOWN SIGNIFICANCE
Gene

Alteration

Type of Alteration

Allele Fraction

L1591F
c.4773G>T

Missense

14.40%

BAP1

T559R
c.1676C>G

Missense

59.6%

D

ALK

COSMIC ID
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VI. TEST DETAILS
The Personalis NeXT Dx test is an augmented enrichment assay for next generation sequencing of DNA and RNA that includes genes with clinical
utility in human cancers. Single nucleotide variants, small insertions and deletions, copy number alterations, and gene fusions involving the genes below
may be reported in the test. Genes for which copy number alteration is assessed are indicated by an asterisk.
AKAP9

*AKT1

*AKT2

*AKT3

*ALK

*APC

*AR

ARAF

AREG

*ARID1A

*ASXL1

*ATM

*ATR

*ATRX

*AURKA

*AXL

*BAP1

*BCL2

*BCL6

BCOR

BCORL1

*BCR

*BRAF

*BRCA1

*BRCA2

*BRIP1

BTK

CALR

CBFB

EM
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*ABL1

*CCND1

*CCND2

*CCND3

*CCNE1

*CD274

CD276

CD40

CDH1

CDH3

*CDK4

*CDK6

CDK9

*CDKN1A

*CDKN1B

*CDKN2A

*CDKN2B

*CEBPA

*CHEK1

*CHEK2

CREBBP

*CRKL

ERBB4

CRTC1

CSF1R

CSF3R

CTAG2

CTLA4

CTNNB1

*CUX1

*DDR2

DEK

DKK1

DLL3

DNMT3A

*EGFR

EML4

EP300

EPCAM

*ERBB2

*ERBB3

CRLF2

*ESR1

ESR2

ETV6

EWSR1

*EZH2

*FANCA

*FANCB

*FANCC

*FANCD2

*FANCE

*FANCF

*FANCG

*FANCI

*FANCL

*FANCM

*FBXW7

FCER2

*FGF19

*FGF2

*FGFR1

*FGFR2

*FGFR3

*FGFR4

FH

FLCN

*FLT1

*FLT3

*FLT4

FOLR1

FOXL2

FYN

GATA1

GATA2

GNA11

GNAQ

GNAS

GPNMB

HNF1A

*HRAS

HSP90AA1

IDH1

IDH2

IGF1R

*IKZF1

IL2RA

JAK1

*JAK2

JAK3

*KDM6A

*KDR

*KIT

KLB

KMT2A

*KRAS

LAG3

MAGEA3

MAGEA4

MAP2K1

MAP2K2

*MAP2K4

*MAP3K1

*MAPK1

*MCL1

*MDM2

*MDM4

MECOM

*MEN1

*MET

MKL1

*MLH1

MLLT3

MPL

*MRE11A

MS4A1

*MSH2

*MSH6

MSLN

MTOR

*MUTYH

*MYC

*MYCN

MYD88

MYH11

*NF1

*NF2

NFE2L2

*NKX2-1

NOTCH1

NOTCH2

*NPM1

*NRAS

*NTRK1

NTRK2

NTRK3

NUP214

*PALB2

PARP1

PDCD1

*PDCD1LG2

*PDGFRA

PDGFRB

PGR

*PIK3CA

*PIK3CB

PIK3CD

PIK3CG

*PIK3R1

PML

*PMS2

*POLE

PRAME

PRKACA

PSCA

*PTCH1

*PTEN

PTK2

PTPN11

PVRL4

*RAD21

*RAD50

*RAD51

*RAD51B

*RAD51C

*RAD51D

*RAF1

RARA

*RB1

RBM15

*RET

*RICTOR

*ROS1

RPN1

*RUNX1

RUNX1T1

SDHB

SDHC

SDHD

SETBP1

SF3B1

SHH

*SLX4

*SMAD4

*SMARCA4

*SMARCB1

SMC1A

SMC3

*SMO

*SRC

SRSF2

STAG2

*STAT3

*STAT5B

*STK11

SULT1A1

SYK

*TERT

*TET2

TGFBR1

TGFBR2

TMPRSS2

TNFRSF4

TNFRSF8

*TP53

*TSC1

*TSC2

U2AF1

VEGFA

VEGFB

*VHL

WEE1

*WT1

XPO1

*XRCC1

*YES1

ZRSR2

D

*CBL

Note:
The purpose of the analysis is to report mutations detected in cancer associated genes. Other mutations whose significance to the patient's tumor is
unknown are also reported. The report includes information from public sources including evidence for association with cancer, prevalence, impact of
the mutation, therapeutic implications and clinical trials. Identification of cancer associated mutations does not necessarily indicate good response to
therapy, while absence of a cancer associated mutation does not necessarily indicate poor response to therapy.
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APPENDIX A. TEST PERFORMANCE SPECIFICATIONS
Sensitivity:
Single Nucleotide Variants (at mutant allele frequency ≥5%)

99.5%

Small Insertions and Deletions (at mutant allele frequency ≥10%)

98.7%

Copy Number Alterations (at ≥30% tumor nuclei)

97.2%

Gene Fusions

94.9%

EM
O

Positive Predictive Value:

Single Nucleotide Variants (at mutant allele frequency ≥5%)

99.8%

Small Insertions and Deletions (at mutant allele frequency ≥10%)

97.4%

Copy Number Alterations (at ≥30% tumor nuclei)

94.6%

Gene Fusions

94.9%

Microsatellite Instability Concordance Rate:

97.9%

Tumor Mutation Burden:

Whole exome

Typical Median Depth:

>1000x

Sample Types:

FFPE or fresh frozen tumor samples ≥20% tumor purity

Regions Analyzed:

Coding and relevant non-coding regions of 247 genes

Type of Sequencing:

DNA and RNA using Illumina next generation sequencing

Turn Around Time:

2-3 weeks

Test performance specifications were demonstrated by performing a large-scale validation study of the NeXT Dx platform. A large collection of
reference samples consisting of cancer cell lines, constructs, CAP proficiency, and remnant clinical samples (n=91) containing 913 known variants of all
types (base substitutions, small insertions/deletions, whole gene deletions and amplifications, and gene fusions) were individually sequenced to high
depth and analylzed. Additionally, a gold set of 537 small variants (base substitutions and small insertions/deletions) from three cancer cell lines were
used to validate the performance of the exome footprint for the determination of tumor mutational burden. Finally, 48 samples with pre-defined
microsatellite instability status were used to validate MSI testing.

D

Samples are sequenced to a typical median depth of >1000X across the 247 genes and >300X across the exome.
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APPENDIX B. ABOUT THE PERSONALIS NEXT DX TEST

Personalis NeXT Dx: The Personalis NeXT Dx test is a laboratory developed test (LDT) and is performed in a CLIA/CAP accredited laboratory. The
test was developed and its performance characteristics determined by the Personalis Clinical Laboratory. It has not been cleared or approved by the
United States Food and Drug Administration (FDA). The Personalis Clinical Laboratory is regulated under the Clinical Laboratory Improvement
Amendments of 1988 (CLIA) as qualified to perform high-complexity clinical testing. This test is used for clinical purposes and results in this test report
are subject to the terms of the informed consent document signed by each patient tested. Results should not be regarded as investigational or for
research. Pursuant to CLIA requirements, this laboratory has verified its accuracy and precision. Genetic testing using the Methods applied by the
Personalis Clinical Laboratory is in accordance with applicable regulatory requirements, test accuracy and methodology performance specifications (see
Test Performance Specifications Section, visit www.personalis.com or contact us for further information regarding the Methodology and Limitations of
this test).

EM
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Diagnostic Significance: The Personalis NeXT Dx test identifies alterations to the cancer-associated genes detailed in Section VI, Test Details. This
report also lists negative results regarding genes in which variants of clinical significance are not identified. In the absence of testing normal tissue in
parallel, we cannot exclude the possibility that some variants reported here represent germline variants.
The Approach: Validation studies measured the sensitivity and specificity of the targeted cancer gene assay for multiple variant types including single
nucleotide variants (SNVs), small insertions and deletions (indels), copy number alterations (CNAs) and gene fusions. The ability to detect such
variations can be affected by the quality of an individual specimen. The quality of tumor nucleic acids obtained from formalin-fixed paraffin-embedded
(FFPE) samples can be of poor quality, and the quantity of nucleic acids obtained can be very low. The tumor purity can also be a factor, as a significant
portion of the nucleic acids analyzed in the sample may be derived from contaminating normal tissues.
Sequence mutations are evaluated down to particular frequencies and expression levels. SNVs are evaluated down to 5% allele fraction (AF), and indels
to 10% AF. Detected well established, clinically relevant mutations are reported down to a 2% allele fraction. CNA detections are evaluated as either
complete deletions (zero predicted copies) or amplifications (copy number ≥8). Gene fusions are evaluated when there are at least ten independent
observations of junction-spanning sequence reads. Due to biological factors and/or technical limitations, the following regions have less than adequate
coverage, which may result in decreased sensitivity for variants in these regions: AKT1 (14:105239214-105239428); AREG (4:75318270-75318353);
CEBPA (19:33792644-33792994); FGF2 (4:123747930-123748506); MAGEA3 (X:151935872-151936166); and SDHD (11:111965528-111965693).
The genomic coordinates in this report are in Variant Call Format (VCF), while the coding and protein syntax are provided according to guidelines by the
Human Genome Variation Society (HGVS). Due to differences in VCF and HGVS conventions, the genomic and coding coordinates may not always
align even when they describe the same variant.
Microsatellite instability (MSI) status is determined by measuring nucleotide repeats at the five canonical loci (BAT25, BAT26, NR-21, NR-24,
and NR-27). Instability at two or more loci indicates high microsatellite instability (MSI-H), instability at one locus indicates low microsatellite instability
(MSI-L), and instability at zero of five loci indicates microsatellite stable (MSS).
Tumor mutation burden (TMB) is determined by measuring the number of non-synonymous, somatic coding mutations occurring in a tumor specimen
across the exome. TMB is assayed for all samples and is reported as the number of mutations per megabase (muts/Mb). Tumor mutation burden may
be reported as "Unable to perform" if the sample is of insufficient quality to confidently determine the TMB value. Please note that there is currently no
standard cut-off to define a high TMB for different tumor types.
References to Drugs: The information included in this report may include the association between a specific variant and clinical benefit, or lack thereof,
from FDA-approved therapies and therapies under clinical investigation. Such information is for informational purposes only. A finding of a variant does
not necessarily indicate pharmacologic effectiveness (or lack thereof) of any drug or treatment regimen. In this report, neither a variant, nor a drug
associated with potential clinical benefit (or potential lack of benefit), are ranked in order of potential or predicted efficacy. This report makes no
guarantees that a particular drug will be effective in the treatment of disease in any patient. This report also makes no guarantees that a drug with
potential lack of clinical benefit will in fact provide no clinical benefit. Drug response classifications are defined as follows:
Primary Sensitivity: A therapy is indicated or recommended based on the patient's molecular profile, according to the sources listed.

D

Primary Resistance: A therapy is not recommended based on the patient's molecular profile, as evidence predicts a lack of response.

Theoretical Primary Sensitivity: The evidence available (potentially limited or conflicting) supports the possibility of a response to therapy, based on the
patient's molecular profile.
Theoretical Primary Resistance: The evidence available (potentially limited or conflicting) suggests that a therapy may not be effective, based on the
patient's molecular profile.

Overcomes acquired resistance: A therapy is indicated or recommended to achieve a response despite the presence of a secondary resistance mutation
(i.e. due to a different, prior therapy).
Acquired resistance: A mutation is detected that is characteristically associated with secondary resistance to this therapy.
May decrease sensitivity: A mutation is detected for which the evidence available (potentially limited or conflicting) indicates that it may reduce sensitivity
to the therapy.
Clinical Trial Matching: Clinical trials conducted in the United States are curated from clinicaltrials.gov into a proprietary database for purposes of
reporting. Matches are based on trials calling for alterations in specific genes (or absence of alterations), or in some cases disruption to specific
molecular pathways. In some instances, a match may be made based on the alteration and the drug under study if there is sufficient evidence of
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sensitivity to the drug in the medical literature. If there are a significant number of clinical trial matches, filtering and prioritization for inclusion in the
report may be based on phase and geography. The clinical trials included in the report do not represent an exhaustive list of clinical trial options for the
patient.
Treatment Decisions are Responsibility of Physician: The testing services provided by Personalis and the results of those services presented in this
report are intended for use solely as tools to assist a qualified health care professional. Results should not be used to replace or overrule a qualified,
licensed health care provider's judgment, clinical diagnosis, or monitoring of cases. Any diagnosis or treatment decisions made as a result of data
presented in this report should be made in combination with other patient health information. Information contained within this report is current as of the
date of the report.
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Although performance has been established in accordance with CLIA, accuracy of individual results cannot be guaranteed. The chance of a false
positive or false negative result, due to laboratory errors incurred during any phase of the testing (pre-analytical, analytical, or post-analytical), cannot be
excluded. The manner in which the services generate results, reports, and other information is complex, dependent upon operator accuracy, pre- and
post-analytical factors, and the possibility of software or other error cannot be eliminated. Personalis does not provide any express or implied warranty
as to the accuracy of results provided, or the outcomes from their use.
Source of Clinical Data: Peninsula Pathologists Medical Group Inc. (PPMG), located at 383 East Grand Ave, Suite A, South San Francisco, CA 94080;
Phone: 650-616-2951, has provided Personalis with a histopathology analysis on this specimen for the purpose of assessing tumor content. The final
report from PPMG is on file with Personalis and is available upon request.

Disclaimers: This report was produced using software licensed by GenomOncology. GenomOncology software is designed to be used in clinical
applications solely as a tool to enhance medical utility and improve operational efficiency. The use of GenomOncology software is not a substitute for
medical judgment and GenomOncology in no way holds itself out as having or providing independent medical judgment or diagnostic services.
GenomOncology is not liable with respect to any treatment or diagnosis made in connection with this report.
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Electronically signed by:
Juan-Sebastian Saldivar, MD, FACMG
Laboratory Medical Director
11/06/19
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