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§| Guide to FoundationOne®CDx Reports

Use this guide to learn about the key features of the FoundationOne CDx report

Section One: FDA-Approved Claims
Any FDA-approved claims will always appear at the beginning
of the report, starting on page one.

Section Two: Professional Services
This section provides information about any
biomarker and genomic findings.

PATIENT TUMOR TYPE REPORT DATE
h FOUNDATIONONE"CDx Jane Sample Breast invasive ductal carcinoma
(IpC)

ORDERED TEST #

PATIENT PHYSICIAN SPECIMEN
< Breast invasive ductal carcinoma (IDC) 5 s
Jane sample

TEO

Companion Diagnostic (CDx) Associated Findings

o GENOMIC FINDINGS DETECTED

PIK3CA E542K Pigray® (Alpelisib)

’ For Microsatellite Instability (MSI) results, confirmatory testing using a validated orthogonal method should be performed.

OTHER AL &

Results reported in this section are not prescriptive or conclusive for labeled use of any specific therapeutic product. See
e professional services section for additional information.

Microsatellite status Ms-Stable PTEN splice site 253+2T>A

Tumor Mutational Burden 1Muts/Mb S RAD21 amplification ¥

MYC amplification § TP53 V274G

§ Refer to appendix for limitation statements relaed o detection of any copy BRCA1/2 al LOH, MSI, or TMB resuits in
this section.
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ABoUT THE TEsT FoundationOne®CDx is the first FDA-approved broad companion diagnostic for solid tumors,
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FDA APPROVED CLAIMS - PAGE 1 Of 1

PATIENT TUMOR TYPE REPORT DATE
h FOUNDATIONONE"CDx Jane Sample  Breast invasive ductal carcinoma
(IpC)
COUNTRY CODE ORDERED TEST #
us
tand only FDA-Approved
sold tumors.
Interpretive content on this page and subsequent Biomarker Findings
pages is provided as a professional service, and is Microsatellite status - MS-Stable
not reviewed or approved by the FDA. Tumor Mutational Burden - 1 Muts/Mb
PATIENT. Genomic Findings
DISEASE Breast invasive ductal carcinoma (IDC) For a complete lst of the genes assayed, please efer 1o the Appendis.

PIK3CA ES42K

DATE OF BIRTH PTEN splice site 253+2T>A

MEDICAL RECORD # MyC amplification R

PHYSICIAN RAD21amplification - equivocal®

'ORDERING PHYSICIAN TP53 V274G

MERICALFACITY 3 Disease relevant genes with no reportable alterations: BRCA1, BRCAZ,
ADDITIONAL RECIPIENT .

MEDICAL FACILITY 1D

PATHOLOGIST

SPECIMEN 1 See About the Test in appendix for details.

SPECIMEN SITE
SPECIMEN 1D
SPECIMEN TYPE
DATE OF COLLECTION
SPECIMEN RECEIVED

3 Therapies with Clinical Benefit 22 Clinical Trials
0 Therapies with Lack of Response

Microsatellite status - Ms-stable No therapies or clinical trials. see Biomarker Findings section
Tumor Mutational Burden - 1 Muts/Mb No therapies or clinical trials. see Biomarker Findings section
omncmmee ] Gt
PIK3CA - £542K oMpelisib [1]|  Temsirolimus
Everolimus
PTEN - splice site 253+2T>A Everolimus Temsirolimus
‘3
MYC - amplification none none

8 Trials seep. 10

[] NCCN category

GENOMIC FINDINGS WITH NO REPORTABLE THERAPEUTIC OR CLINICAL TRIAL OPTIONS

For more information regarding biological and clinical significance, including prognostic, diagnostic, germline, and potential chemosensitivity
implications, see the Genomic Findings section.
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PROFEsSIONAL seRvices - pAce 1 0f 15

o FDA-Approved CDx Claims O
List of FDA-approved companion diagnostics
associated with your patient’s findings.

9 All Other Biomarkers and Genomic Signatures
All other genomic and biomarker findings, including
microsatellite instability (MSI), tumor mutational burden e
(TMB), and Loss of heterozygosity (LOH, in ovarian
cancer only), without companion diagnostic claims.

e Pertinent Negatives G
Identifies important negative results that can be
used for patient management.

Therapies with Clinical Benefit

Therapies for each associated genomic finding are listed
in alphabetic order. On the left are therapies within your
patient’s tumor type, and on the right are those with
proven clinical benefit in other tumor types.

NCCN Categories of Evidence and Consensus
Associated NCCN Category that has been assigned to
the therapy listed within your patient’s tumor type.

Clinical Trials
Identifies trials based on your patient’s unique
genomic profile with page number for quick reference.

Note: The images shown on this piece are of a sample report and do not represent actual test results. This piece is intended to educate
healthcare providers on the FoundationOne®CDx report and should not be used for patient diagnosis or treatment decisions.

Sample report images last updated April 2020.



Professional Services Continued

Detailed Information on Biomarker and Genomic Findings

Following the initial pages of the report, the professional
services section goes into more detail about your patient’s
findings. Detailed information about their biomarker findings Q] FOUNDATIONONE: cDx Jane samele - Breastinasive ductalcrcinoma

will appear first, followed by their genomic findings.

ORDERED TEST #

GENOMIC FINDINGS

GENE

h FOUNDATIONONE"CDx

ORDERED TEST #

PATIENT
Jane Sample

REPORT DATE

Breast invasive ductal carcinoma
(1)

ALTERATION
a2k

NM_006215

1624G>A
BIOMARKER FINDINGS

sioMARKER
Microsatellite status

RESULT
Ms-Stable

POTENTIAL TREATMENT STRATEGIES
On the basis of clinical evidence, MSS tumors are
significantly less likely than MSI-H tumors to
respond to anti-PD-1 immune checkpoint
inhibitors', including approved therapies
nivolumab and pembrolizumab®. In a retrospective
analysis of 361 patients with solid tumors treated

with pembrolizumab, 3% were MSI-H and

genetic hypermutability that generates excessive

PIK3CA

TRANSCRIPT NUMBER

‘CODING SEQUENCE EFFECT

inhibitors such as alpelisib or PI3K-beta-sparing
inhibitors such as taselisib may have bigger
therapeutic windows than pan-PI3K inhibitors®.
In PIK3CA-mutated advanced solid tumors,
alpelisib and taselisib have achieved low ORRs
(0% [0/55] to 6% [7/111]) but a high DCR (55%
[36/55] to 58% [64/111)/. In the Phase 3
SOLAR-1 study, the addition of alpelisib to
fulvestrant improved PFS (11.0 vs. 5.7 months,
HR=0.65) and ORR (26.6 vs. 12.8%) in PIK3CA-
mutated HR+/HER2- breast cancer compared
with placebo with fulvestrant“©, Combination of
alpelisib with letrozole in advanced HR+/HER2~

However, a Phase 1 trial reported no PFS benefit
for patients with PIK3CA-mutated, ER+/HER2-
metastatic breast cancer from the addition of
capivasertib to paclitaxel compared with paclitaxel
plus placebo (109 vs. 108 months)¥!. Activating
mutations in PIK3CA may confer resistance to
HERz-targeted therapies; combined inhibition of
HERz and the PI3K pathway may be required in
HERz-positive tumors with PIK3CA

mutation®2. In the context of concurrent
PIK3CA mutation, PTEN loss or mutation may
predict resistance to PI3K-alpha-specific
inhibitors*1678

ORR of 25% (4/16) and a

experienced a significantly higher ORI
with non-MSI-H cases (70% vs. 12%

FREQUENCY & PROGNOSIS
No MST was observed in two large scal
of breast cancer samples¢”. However,

syndrome-related breast cancer, MSI

reported in 51-85% of cases®™. A pros|
study observed increased M followi
chemotherapy treatment, and MST is a
with incidence of secondary tumors'.

FINDING SUMMARY
Microsatellite instability (MS) is a coy

Tumor Mutational
Burden

RESULT
TMuts/Mb.

However, the KEYNOTE 158 trial fous
significant improvement in ORR ina |
of patients with a TMB of 210 Muts//

compared with those with TMBs <10
multiple solid tumor types, with simil
observed in the KEYNOTE 028 and o

3/ FOUNDATIONONE"CDx

ORDERED TEST #

PATIENT
Jane Sample

REPORT DATE

GENOMIC FINDINGS

Breast invasive ductal carcinoma

PTEN

ALTERATION
splice site 253+2T>A
TRANSCRIPT NUMBER
NM_000314

CODING SEQUENCE EFFECT
253215

Together, that p:
TMB 210 Muts/Mb may derive clinic
from PD-1/PD-L1 inhibitors.

On the basis of clinical evidence in solid tumors,
increased TMB may be associated with greater
sensitivity to immunotherapeutic agents,
including anti-PD-La?+23 and anti-PD-1

&
Invasive breast ductal carcinoma harbf
TMB of 3.6 mutations per ‘megabase
and 1.4% of cases hav
Mb}?6. The Breast Invasive Carcinoma

therapies?#. Higher TMB has with
increased ORR and OS from treatment with
immune checkpoint inhibitors in pan-tumor
studies? 2. Analyses across several solid tumor
types have identified that patients with higher
TMBS (216-20 Muts/Mb) achieved greater clinical
benefit using PD-1/PD-Lx monotherapy,
compared with patients treated with
chemotherapy? or those with lower TMBs22.
‘Additionally, higher TMB is significantly
associated with improved OS with immune
checkpoint inhibitor treatment for patients with
advanced cancer across g solid tumor types?.

ported an averag
Toad of 0.84 muts/Mb for luminal A t}
muts/Mb for luminal B tumors, 2.05

HERz-enriched tumors, and 1.68 mu
basal-like tumors?”. In breast cancer,
significantly higher in recurrent versu
tumors and CDHi-mutated versus CD)|
tumors?=, Higher frequencies of TMB
(>20Mut/mb) have also been reported
metastatic invasive lobular carcinor:
compared to metastatic invasive ducta

PTEN loss or mutation leads to activation of the
PI3K-AKT-mTOR pathway and may predict
sensitivity to inhibitors of this pathway®% such
as the mTOR inhibitors temsirolimus and
everolimus or the PISK inhibitor copanlisib.
reclinical studies suggest that PTEN-deficient
cancers, in the absence of other oncogenic
mutations, depend primarily on the beta isoform
of PI3K (PI3K-beta)'°®%Z, and PI3K-beta-selective
inhibitors are in clinical trials for PTEN-deficient
tumors. However, the NCIFMATCH Phase 2 study
observed limited activity of the PI3K-betaselective
inhibitor GSK2636771 as monotherapy in PTEN-
deficient cancers, with a median PFS of 1.8
months. The best outcomes were 1 PR (1/22,
prostate cancer), SD (7/22) for patients with PTEN
deletion/mutation, and SD (9/34) for patients
‘with PTEN protein loss'"?. Clinical datz
breastB45and prosps cancertéan suggesl that
d

patients with tumors harboring PTEN mutation or
loss but no detected BRCA1/2 alterations
experienced clinical benefit from PARP inhibition
by olaparib or mmpmhm 19, However, although

reduction of PTEN expression has been observed
in 28% of invasive ductal breast carcinormas and
has been correlated with metastasis and poor
patient prognosis, including decreased 2-year

multiple
sensit

ity of PTEN-mutant cell lines to various
ibitors\O81013, other studies have
‘observed a lack of association between PTEN
mutation and PARP inhibitor sensitivity>14;
PTEN association with sensitivity to PARP
nhibitors may depend on the cell type or context
Emerging clinical and preclinical data suggest that
PTEN alterations may predict alack of response to
166

disease-free su

FINDING SUMMARY

PTEN encodes an inositol phosphatase that
functions as a tumor suppressor by negatively
regulating the PI3K-AKT-mTOR pathway; loss of
PTEN can lead to uncontrolled cell growth and
suppression of apoptosis”. PTEN alterations that
dlsmpr the N-terminal PIP2 binding morif™, the

anti-PD-1 therapy. In
patients with glnobhsmma (GBM), tumors from
nivolumab or pembrolizumab non-responders
were significantly enriched for PTEN mutations'™.
Ina patient with uterine leiomyosarcoma treated
‘with pembrolizumab monotherapy, a treatment-
resistant tumor arose that harbored PTEN loss"™.
A patient with NSCLC whose tumor harbored
PTEN alteration exhibited a lack of response to
nivolumab and pembrolizamab™. In an analysis of
39 patients with metastatic melanoma treated
‘with pembrolizumab or nivolumab, patients with
PTEN-expressing tumors achieved significantly
greater reduction of tumor size than those with
reduction or loss of PTEN expression"™. In the
context of concurrent PIK3CA mutation, PTEN
loss or mutation may predict resistance to PI3K-
alpha-specific inhibitors?167¢2,

(1.6%)%. In estrogen
cancer, increased mutation load (> mel

M. ulia Elin, D, PhD.

Medicine, Inc. |1888.988.3639

PTEN alterati tivity to pan-
AKT inhibitors such as \pmsemb or capivasertib.
Phase 2 studies have reported improved PFS from
the addition of either ipatasertib (9.0 vs. 4.9
months, HR=0.44) or capivasertib (93 vs. 3.7
months, HR=030) to paclitaxel, compared with
paclitaxel and placebo, for patients with metastatic
triple-negative breast cancer harboring PIK3CA/
AKT1/PTEN alterations®. Emerging clinical and
preclinical data suggest that PTEN alterations may
predict sensitivity to PARP inhibitors. Four

&
In the TCGA Amm PTEN mutation has been

27156, the
Ca domain (amino acids 190- 350)‘?7*2“!9‘5”«1 the
C-terminal region's+*é%, and /or PTEN

b L

predicted to cause a loss of function. One or more
of the PTEN variants observed here has been
described in the ClinVar database as a pathogenic
‘germline mutation (by an expert panel or multiple
submitters with no conflicts) associated with
hamartoma tumor syndrome (ClinVar, Nov
2019)'9. Follow-up germline testing would be
needed to distinguish whether the finding in this
patient is somatic or germline. PTEN mutations
underlie several inherited disorders, u)llec 1y
termed PTEN hamartoma tumor syndros

(PHTS), which include Cowden syndmme (u) and
its variant Lhermitte-Duclos disease (LD),
Bannayan-Riley-Ruvalcaba syndrome (BRRS),
PTEN-related Proteus syndrome (PS), and Proteus-
like syndrome'sé6?. The mutation rate for PTEN
in these disorders ranges rom 20 0 85% of

incidence of Cowden

reported in 4
while pumwe homozygous deletion of PTEN has
been reported in 2% of cases?”. PTEN mutation
has also been observed in 53% (1/19) of
metaplastic breast cancers™ and 2% of invasive
PTEN

syndrome s ,/mom ‘which may be an
underestimate due to the high variability of this
disorder'ss. Given the association between PTEN

lobular carcinoma
mutations are associated more frequently with
triple-negative breast cancer than with HERz- or
hormone-positive breast cancer'222, Loss or

clinical cont I
affecting PT BN is recommended.

nd theseinherted eyndromes, i the spproprite
ng

patients with PIK3CA-
ORR of 10% (1/10) and a
ftients with PIK3CA-wild-
SANDPIPER study,
to fulvestrant improved
HR=070) and ORR (273
jutated HR+/HER2- breast
lacebo with fulvestrant”;

FREQUENCY & PROGNOSIS
Mutations in PIK3CA have been reported in
25-40% of breast cancer cases?/4372, Although
double PIK3CA mutations are frequently observed
in hormone-receptor-positive, HER:-negative
breast cancers, as compared with other receptor
sublypes (15.4% vs. 5.4%, p=0.004), this did not
v impact invasive discase-free survival or OS for
ith multiple PIK3CA patients when compared with single PIK3CA
jgher ORR following mutations by univariate and multivariate analysis
(30.2%, n=43) as in 1 retrospective study®. Mutations in coding
fated wih placebo 7%, exon 20 (H1047R) of PIK3CA have been associated
ith single PIK3CA- ‘with a better prognosis in breast carcinoma than
with either taselisib mutations occurring in coding exon o (E542K)7.
lo (10.0%, n=8o)s%. AKT
d capivasertib have also
fncer. Two Phase 2 studies
PFS from the addition of
. 4.9 months, HR = 0.44)
7 months, HR = 030) to
lriple-negative breast
PA/AKT1/PTEN
ith paclitaxel and
capivasertib were also
f patients with PIK3CA-
an earlier study®.

FINDING SUMMARY
PIK3CA encodes puio-alpha, which is the catalytic
subunit of phosphatidylinositol 3-kinase (PI3K).
‘The PI3K pathway is involved in el signaling that
regulates a number of critical cellular functions,
including cell growth, proliferation,
differentiation, motility, and survival’*7s. PIK3CA
alterations that have been characterized as
activaing, such as observed here,are predicted o
e oncogenic’s,

Medicine Inc 18889883639
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Potential Germline Findings
Alteration-specific text based
on ClinVar pathogenic/likely
pathogenic status for select
genes* will appear here with a
recommendation for follow-up
germline testing.

Report Interpretation Services
For providers who have access to the Foundation Medicine portal, select
the “Ask An Expert” button for additional help with report interpretation.

* The list of genes is based on professional guidelines from ACMG (Kalia et al., 2017; 27854360) and ESMO (Mandelker et al., 2019; 31050713).
Gene list includes the following: APC, BRCAI, BRCA2, BRIP1, MENI, MLHI, MSH2, MSH6, MUTYH, NF2, PALB2, PMS2, PTEN, RADS5IC,
RADS5ID, RB1, RET, SDHA, SDHB, SDHC, SDHD, SMAD4, STK11, TGFBR2, TP53, TSCI, TSC2, VHL, WTI.

TO LEARN MORE

Create an account to order online at
www.foundationmedicine.com/login

Visit www.foundationmedicine.com/flcdx

FoundationOne”CDx is a next-generation sequencing based in vitro test intended for use by healthcare professionals for advanced cancer patients with solid tumors. The test
analyzes 324 genes as well as genomic signatures including microsatellite instability (MSI) and tumor mutational burden (TMB) and is FDA-approved as a companion diagnostic to
identify patients who may benefit from treatment with a specific list of therapies (listed in Table 1in the Technical Information at http.//www.foundationmedicine.com/flcdx)

in accordance with the approved therapeutic product labeling. Additional genomic findings, other than those listed in Table 1, may be reported and are not prescriptive or conclusive
for labeled use of any specific therapeutic product. Use of the test does not guarantee a patient will be matched to a treatment or clinical trial option, or that all relevant alterations
will be detected. Some patients may require a biopsy. For the complete label, including important risk information, please visit http.//www.foundationmedicine.com/flcdx.
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