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FOUNDATICONONEY CDX

FATIENT
Galloway, David

ORD-0927864-

TUMCR TYFE REFQERT DATE
Colon adenocarcinoma (CRC) 28 0t 2020
CROERED TEST &

il

FoundatlonGnu*C 0z (FICON} 5 3 qUalitative Nex! ganeralion
equimting based |n vito diagnestic vest that uses targetad high
thraughput hyhridization-baged capruva teehnolagy far datyerion of
cubstitutions, Insartton 2ad delerleh dlteralicns Gadelsd and copy
Aurnbar altortlans (CNASY in 3524 genes and zelsct gene
rearrangements, aswell a: genamie slgnatures Including
microgatallice instaility (MEI and turer mutatiznal bufden (TAB)
using {thA iselated rom fermalln-flstd, paratin embedded (FFRE}
Lumor Hssue specimens The tes 1s intended 25 & companion
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the targatud tharapiss [ in Takle 1 in acorfance witi: the
appraved [hifapsy Ui produst labelig. Addironally. Fichy is
intendad be provide tumor mutation profling o be used by qualffied
henlth care protesslanals In accardaivea with prolmeglann] gHldeling:
In oncology fer parlents with 2elid rrignant raapksms. Genemic
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Birathin cangur pAtianta & oxfockiled vith Improved
progréesnn=iie Survlval (FFS) from Rubraca (ucaparth)
rialnlenance tharapy In aecoidangh with the Rubrasa pladucy label,
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EGFR gxan 20 T700M Dltarations Tagrisse® (DsTmartinib)
Non-strall el [unjp | ALK pearfngemants Alecenza® (Alectinlb), Xalkori™ (CriZetinit), of Zykadia® (Ceritinib)
cancer {(HECLC) -
BRAFVEDDE Tatinlar® (Cakrafan/b) in semkination with Méekinist* (Trametinib)
MET zingll i i
o :ln?n::::::;{rg. variants (BhVs) and Indels thatleedto {0 o (Capmatinis)
BRAF VADOE Tafinlar™ (Dabrafenib} er Zalboral® Vamuralunib)
Mealanoima
Makniere It} o Cotelile? {Cablmatinlt) in combingkisn with ZWberal©
BRAF VEDDE and YEDOK {Vamuradsnib}
GRBE (HERZ) ahplitication :L-:;ﬁ::tj:‘;ﬂhﬂummahh Fadoyla™ (Ado-trostuzumab emtansing), er Perjeta™
BIALT ARCEr :

PIK3CA CA20R, E542F, ES45A, E545D (JA350T anly], E5b50,
E505K, Q5A8E, Q5I6R, HIDATL, HICWTR, ard H1047Y altration

Plaray! lAlpelislb)

KRAS wild-type (absence of mulations in cadans 12 und 13}

Erbilux® (Calwimaby

Colorectel cancer

KEAS wild-type iabsence of mutetions In exons 2,3, and 4) apd
NRAS wild type (absance ol mutallong In exons 2, 3, and 43

Voctibix® (FaniuMumab)

Dwarlan cancer

BRCAT/2 alteratisns

Lynparza® (Dlaparib) or Rubaca™ (Rucapar|b)

Cholanglacarcinama

FioFR2 fusians and culact yeurtangaments

Pemazyre™ {Pemigatinib;

Prostat= cancer

Homelslous Recombihiatlon Rupair (HRR) gone (ORCAT, BRCAZ,
ATM, BARDY, SRIFY, CORTZ, CHENT, CHERE, FANEL PALEZ RADSTE:
RAOSTC, RACETD hind AADE4L) alterations

LyrparzaF (Qlaparib)

Solld Tumars

Thift= 10 mut akiohe [ibr mégahass

Keytruda® (Panibral Fysiuk)
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FATIENT TUMQR TYRE REFORT BATE

l.]‘ 1 FOUNDATIONOMNE*CDx Galloway, David Colon adenocarcinema (CRC) 28 0c¢t 2020
COUNTRY CODE ORDERED TEST #
us ORD-05927864-01

ABCUY THE TesT Foundaticn{ne®Clx is the et and anly FDA-Approved

soamprehensive comparion disgnesiis e Allaolid tumoes.

Interpretive content o 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, Tumnor Mutational Burden - 3 Muts/Mb
PATIENT e Genomic Findings
DISEASE Colon adenccarcinema (CRC) Fr a complete list of the gemes assqyed, pleasé refer to the Appendix.
NAME Galloway, David KRAS wildtype
DATE OF BIRTH 0 July 4570 \

NRAS wildtype
SEX Mal=
MEDICAL RECORD & 737351 CENDT armplification

APC 51344+
BHYSICIAN e FGF19 amplification
DRDERING PHYEICIAM Blitman, Maury FGFE4 amplificatinn
MEDICAL FACILITY Cancer Cara Merthwast - Spokana Valley : 3

1G>

ADDITIONAL RECIFIENT Mone TFs3 5|J|ICE site 3761G>A
MEDICAL FACILITY [D 12271 3 Disease relevant genes with no reportable alterations: BRAF KRAS,
PATHOLOGIST Fravidad, Not NRAS
SPECIMEN
SPECIMEN SITE Calon 5 Tharapies with Clinical Banafit 10 Clintcal Trials

SPECIMEN LD 3H-15-14286-A5
SPECIMEN TYPE Elock

DATE OF COLLECTION 19 July 2019
SPECIMEN RECEIVED 21 October 2020

BIOMARKER FINDINGS

Microsatellite status - ms-Stable

0 Therapies with Lack of Responaze

ACTIONABILITY

Tumor Mutational Burden - 3 Muts/Mb

GENQMIC FINDINGS
KRAS - wildtype

[] NCCN catigory
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PATIENT TUMGR TYFE REFCRT DATE

FOUMNDATIONONE*CDx Galfeway, David Colon adenocarcinoma (CRC) 28 Oct 2020
COUNTRY CORE DRUERED TEST &
us ORD-0927864-01

GEMOMIC FINDINGS WITH NO REPORTABLE THERAPEUTIC OR CLINICAL TRIAL ORTIGNS

For more information regarding biological and clinical significance, including prognastic, diagnostic, germliné, and potential c]1gmg§gm1‘:iui1y
imphications, see the Genomic Findings section.

APC-B1384% i o P B FGF4 - amplification. e B
FGF19 - amplification. . ..o e 8 TPE3 - £plice 5ite B78-1G2A ....consnssiommnnnninon o 7
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FOUNDATIONONE*GDx

CRDERED TEST # ORD-0927864-01

PATIENT TUroR TYRE

Galloway, David

Colon adenocarcinama (CRCY

REFORT baTE
28 Q¢12020

BIOMARKER FINDINGS

BIOMARKER
Microsatellite status

RESULT
ME=Stabls

POTENHTIAL TREATMENT STRATEGIES

On the basis of clinical evidense, MSS tumors are
significantly less likely than MSI-H twmors to
respond o anti-FD-1 immune cheekpeint
inhibitort"?, including approved therapies
nivolumab and pembrolizumaby’. In a retrospective
analysiz of 361 patients with solld tumors treated
with pembrolizumab, 5% were MSI-H and
experienced a significantly higher ORR compared
with non-M3]-H cases {70% vs. 12%, p=o.001)%
For patients with chemptherapy-refractory
metastatic colorectal cancer, 02% of which were
MSS or MSI-Intermediate, a Phase 5 trial reported

no O35 advantage from the combination of the PD-
L1 inhibitor atezolizumab plus cobimetinib
relative to regorafenib (8.9 vs. 8.c months,
HR=1.00); atexolizumah monotherapy stmilarly
did nor prolong OS (72, vy, 8.5 months, HR=110)5
MBST has not been found to be a predictive
biomarker for combination chemotherapy
regimens, including FOLFOX™ and FOLFIRI®0,
Patients with M55 CRC are more likely to henefit
from posrsurgical Auorouract] (FU)-based
adjuvant therapy™2 but less likely to benefit from
irinotecan chemotherapy,

FREGUENCY & PROGNOSIS

M85 colorectal cancera (CRCs) make up 70-B5% of
CRC cazeg?™ 18 MSS colorectal cancers are
molecularly heterngenegus, driven by diverse
mechanisms such as extensive DNA methylation,
onecogenic mutations in KRAS or BRAF, or
chromosomal Instabilivg'é, Multple studies have
shown that M55 CRCs have a worse prognosis

than M3I-high tumors!41%-25,

FINDING SUMMARY

Microsatellite instability (MST) is a condition of
genetic hypermutability that generates excessive
amnpunts of short insertion/deleticn mutatons in
the genome; it gengeally occurs at rderosarellite
DNA sequences and is caused by a deficlency in
DNA mismatch repair (MMR) in the tumor'e.
Defective MME and consequent MSI ocour as a
result of genetic or epigenetic inactivation of one
of the MMR pathway proteins, primarily MLHz,
MSHa, M5H6, or PMSa'626-27, This sample is
microsatellite-stable (M5S), equivalent to the
clinical definition of an M55 tumor: one with
mutations in none of the tested microsatellite
markerg!5 282 MSS gtatusz indicates MME
proficiency and typically covrelates with intact
expression of all MMR family proteingiHa.dhaf,

BICMARKER

Tumor Mutational
Burden

RESULT
3 Muts/mb

POTENTIAL TREATMENT STRATEGIES

n the basis of clinical eviderice In solid tumors,
increased TME may be associated with greater
sensitivity to immunotherapeutic agents,
including anti-FD-La¥% and ant-PD-1
therapies*®24, In multiple pan-tumor studies,
higher TMB has been reported to be associated
with increazed ORR and 08 from treatment with
immune checkpaint inhibitors3%3. Higheyr TMB
wis found 1o be significantly associated with
improved O35 upon immune checkpoint inhibitor
treatment of patients with g types of advanced
tumors®?. Analyses across several solid tumor
types reported that patients with higher TMB
(defined as =16-20 Muts/Mb) achieved greater
clinical benefit from PD-1 ot PD-La-targeting
monotherapy, compared with patientt with higher
TME mreated with chemotherapy® or those with
lower TME treated with PD=1 or PLkLa-targeting
agents"!. However, the KEYNQTE 158 trial of
pembrolizimab monotherapy in patients with
solid tumors found significant improvement in
ORR in patients with TMB =10 Muts/Mb (based

on this assay or others) cormpared to those with
TME <16 Muts/Mb, in a large ¢ohort that
included muitipls tumor types; similar findings
were observed in the KEYNOTE oz8 and o1z
trials**3. Together, these studies suggest that
patients with TMB =10 Muts,/Mb may derive
clinical benefit from PD-1 ox PI-La inhibitors. In
CRC specifically, a retrospactive analysis of
immuneé checkpoint inhibitor efficacy reported
significantly improved OS5 for patients with
tumers harboring TMB zo.8 Muts/MB compared
with those with tumors with TMB <9.8 Muts/Mb
{(— equivalency <12z Muts/Mb as measured by this
assay)*, Another retrospective study repotted that
a TMB =12 Muts/Mb cutoff identifies =gg% of
MSI-High CRC cases but only 3% of MSS cases,
indicating the utility of this cutpff for
identification of patients with CRC likely to
benefit from treatment with immune checkpoint
inhibitors3,

FREQUENCY & PROGNOSIS

Elevated TMB has been reported in 8-25% of
colorectal cancer (CRC) samplasV373, Multipla
studies have reported that the majority (up to
go%) of hypermutant CRC cases exhibit high
levels of microsatellite instability (MSI-H) and
mismatch repair deficiency (MME-D)733,
Increased TMB is significantly associared with
MSI-H and MMEB-D, with studies reporting that
166% of MSI-H CRCs harbor elevated TMB and,
conversely, that 100% of umezs with low TMB
harbor intact MMR¥33, A subset of CRCs that

harbor increased TMB but not MSI-H are driven
by mutations in POLE, which lead to an
“ultrpmutated” phenotype with especially high
TMBY3_ Tumars with increased TME harbor
BRAF VéooE mutations more frequently than
those with low TMB"3® whereas TMB-low
umors more frequently harbor mutations in TPss
and APCY, Although direct associations between
blood or tissue TMB and prognosis of patients
with CREC hava not been reported, multiple
studies have shown that MSI-H CRCs have a
better profoosis than MSk-low (M5I-L) or
micregatellite gtable (MS8) tumors!1*25,

FINDING SUMMARY

Tumor mutation burden (TME, also Jmown as
mutation load) iz a measure of the number of
somatic protein-coding base substitution and
insertion/deletion mutations octurring in a tumor
spectmen, TMB is affected by a variety of couses,
including exposure to mutagens such as
ultraviolet light in melanoma®® and cigaratte
smoke in lung cancect?4, rreatment with
remozolomide-based chemotherapy in glioma®-,
myutarions i the procfreading domains of DNA
polytnerases encoded by the POLE and POLIM
genes"#5#* and microsatellite ingtability
(MSI)VA64%, This sample harbors 2 TMB below
levels that would he predicted to be agsociated
wich sensitivily 10 PD=1~ or PD-La~targeting
imnmne checkpoint inhibitors, alone or fn
combination with other agents?024.%,

‘The comeni provided as a professional senice By Fe
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i FOUNDATIONOME"® CDX

URDERER TEST # ORD-0927864-01

PATIENT
Galloway, David

TUMOR TYFE
Colon adenccarcinoma (CRC)

REPORT DATE
28 0ct 2020

GENOMIC FINDINGS

KRAS

ALTERATION
wildtype

POTENTIAL TREATMENT STRATEGIES

Lack of mutations in KRAS or NRAS is aszociated
with clinical benefit of treatment with EGFR-

targeting antibodies ¢etuximabs0-5 or
panitumumab™-5é In patients with CRC.
Therefors, these agents are indicated for treatment
of patients with CRC lacking such mutations
(NCCN Guidelines vz.2016),

FREGQUENCY & PROGNOEIS

Approximately so-65% of colorecta] cancers
(CRCs) have been reported to lack KRAS
mutations® 85, Numerous studies have reported
that KRAS wild-type status is agsociated with

decreased metastasis, better clinicopathologleal

features, and longer survival of patients with
CRCS?-525667,

FINDING EUMMARY

KRAS encodes a member of the RAS family of
small GTPases. Activating mutations in RAS genes
tan cause uncontrolled cell proliferation and
tumeor formation®-5%. No alterations in KRAS
were identified in this case.

NRAS

ALTERATION
wildtype

POTENTIAL TREATMENT STRATEGIES

Lack of mutations in KRAS or NRAS is associated
wAth clinical benefic of treatment with EGFR-

targeting antibodies cetuximab®-5 or
panitmmumab®*5€ in patients with CRC.
Therefore, these agents are indicated for treatmeint
of parients with CRC lacking stich mutationg
(NCCN Guidelfnes va,2010),

FREQUENCY & PROGNOSIS

The majority of colorectal cancers (CRCs) (91-98%)

have been reported to lack NRAS
mutationg# 07 NRAS wild-type status has
been reported 1o be azsociated with decreaged

frequency of metastas{s® and longer survival’ 57t
of patients with CRC.

FINDING SUMMARY

NEAS encodes a member of the RAS family of
smali GTPases that mediate transduction of
growth signals, Actlvation of EAS signaling
causes cell growth, differentiation, and survival by
activating the RAF-MAPK-ERK, PI3K, and other

" pathways58. Mo alterations in NRAS were

identified in thiz caze.

CCND1

ALTERATION
amplificatien

POTENTIAL TREATMENT STRATEGIES
Amplification or overexpression of CCNI may
predict sensitivity to CDk4/6 inhibitors, such as
abemaciclib, palbociclib, and ribosiclib?4,
although as monotherapy these agents have
ghown limited activity in tumor types other than
breast cancer®™\2. In refeactory advancad solid
tumors with CCND1 (n=30) or CCIND3 (nw1)
amplification and retincblastoma protein

36) of patients and a madian FF3 of 1.8 months in
the NCI-MATCH trial®; 4 patients (13%, 4/36
overall) with squamons cell carcinomas (lung,
espphageal, or laryngeal) or adenoid cystic
careinpma experienced prolonged 50 in this
study®, Among o patents with CONDi-amplified
advanced solid tumors, 1 patient with bladder
cancer responded to ribocchl in a Phase = trial®.

FREQUENCY & PROGNOSIS

While CCND1 amplification was detected in <1%
of cages in the Colorectal Adenocarcingma TCGA
dataget”, another study reported COCNDu copy
number galn in 36% (22/60) of casesd, CONDa
¢opy number gain was more prevalent in stage 4
tumors (67%; 10/15) than in stage 1-3 tumors (27%;
12/45135. High expression of cyelin I has been

expression, palbociclib resulted in 8D for 3% (1q/ reported in 55-68% of CRC cases and has been

found to oecor more frequently in tumors
exhibiting microsatellite instability (M52, The
role of cyclin Ih expression in prognosis for
patierits with CRC is unelear, with several studies
correlating high cyelin D1 expression with
improved survival and berter outcome and other
studies assotiating cyclin D1 with Iymph node
metastasis, turmor invasiveness, and poor overall .
suryivalEE-E2a2-94,

FINDING SUMMARY

CCNID1 encodes cyelin Da, a hinding parmer of
the kinases CDIg and CDK6, that regulates RE
activity and cell cycle progression. Amplification
of CCNEM has been positively correlated with
eyclin D1 overexpresgion® and may lead 1o
excessive proliferation #-%7,

The contem provided &5 o proferviena] servier by Foundation Medicine. Tnc, has nor been rdewed or appraved by the FIA.
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! FQUNDATIONONE*CDX

CROERER TEST 4 QRD-0927364-01

PATIENT TUMGR TYPE

Galloway, David

Colon adenacarcinoma (CRCY

REPORT DATE
28 0ct 2020

GENOMIC FINDINGS

APC

ALTERATION
STad4"

TRANSCRIPT ID
NM_DOQ03E

CODBING SEQUENCE EFFECT
AQFICsA

VARIANT ALLELE FREQUENCY (% VAF}
62.47%

POTENTIAL TREATMENT STRATEGIES
There are no approved drugs targered to APC
defects or WNT upregulation in solid tamors,
Preclinical studies have reported that APC

inactivation or beta~catenin activation confer

symrhetic lethality when TRAIL receptors ave
upregutated and the TRATL dearh receptor
program is activated®®, In additdeon, the COX-z
inhibitor eslecoxrib was shown to reduce WMNT
signaling in cancer cell lines3%C_ A preckinical
study hag found that a small-molecule tankyrase
inhibitor shows some activity in APC-mutant
CRC models®,

FREQUENCY & PROGNODSIS

APC alterations have been found in 77% of tumors
in the Colorectal Adenocarcinoma TCGA dataget?.
Inactivation of APC leads to actvation of the
Wnt/heta-catenin pathway, which i thought to
play a role in the adenoma-carcinoma transition in
Some cancers, including colorectal cancer (CRC)102,
The prognostic significance of APC mutationz in
sporadic CRC remains unclear'™?,

FINDING SUMMARY

AFC (adenomatous polyposis coli) encodes a
tumor suppregsor with critical roles in capulating
cell divigion and adhegion, APC itteracts with
heta-catenin and comtrols signaling in the WNT
pathiway, which regulates embryonic development
and ¢ell differentiation’®. APC alterations that
disrupt the beta-catenin binding domain (amino
arids 1020-2035), such as ohserved here, are likely
1o impair APC binding to beta-catenin and may
upregulate Wnt signaling'®18 and ave therefore
predicted to be inactivatlng, Germline mutations
in APC are found in more than ga% of patietits
with familial adenomatous polyposis (FAF0-12,
Thae prevalenca for FAF in the genaval pepulation
is astimated to be 1:8,300 from birth™, and in the
appropelate clinical context germiine testing of
APC is recommended,

GENE

FGF19

ALTERATION
amplification

POTENTIAL TREATMENT STRATEGIES
Thers are no targeted therapies that directly
address genomic alteratdons in FGF10. Howeset,
FGF1g amplification predicts sensitivity to FGFRy
inhibitors in liver cancer cell Lines™15; gelective
FGFR4 inhibition reduced twmor burden in an
FGFg-amplified HCC xenograft model", 4 Phase
1 study of the FGFR4 inhibitor fisozatinib
(BLU-554) for patients with previously treated
hepatocellular carcinoma (HCC), most of whom
had received prior sorafenib treatment, reported a
16.7% ORR (11/66, 1 CR, ongoing for »1.5 years)
and & median PF3 of 3.3 months for FGFag1HG-
positive patients; poorer outcomes (0% ORR, FFS
of 2.3 months) were observed for patients with
negative or unknown FGFwy THC scores™,
Acquisition of FGFR4 mutations may represent a
mechanism of resizstance for patients with FGFg

overéxpression who initially responded but then
progressed on fizogatinib™. Preliminary results
from tha dosw escalation part of a Phase 1/2 study
evaluating another FGFR4 inhibltor, FGF 401,
showed an ORR of 7.6% (4/53), 5D mte of 52.8%
(28/57), and a median time to progression of 41
months; responses were chserved in both
FGF1g-positive and FGF1g-negative cases™. Ina
retrpgpective analysis, a trend toward response to
sorafenib treatment and FGF1g copy number gain
was obszerved in patients with HCC, and 2 patients
harboring FGFig copy number gain experiensed a
CR"™. A cage study reported activity of pan-FGFR
inhibitors in FGF-amplified cancers; following
treatment with a selective pan-FGFR inhibitor, a
patient with head and neck squamous cell
carcinoma (ANSCC) and amplification of 1113
(FGF3, FGF4, FGF1yp) and 12pa3 (FGFé and FGF23)
expérienced a radiologic CR'2. (hther therapies
targeting FGF1g or FGFR4, signaling ave in
development!®,

FREGUENCY & PROGNOSIS

In the TCGA datasers, FGFig amplification has
been reported with highest incidence in
esophageal carcinoma (3.4%), head and neck

squamaus cell earcinoma (23%), breast carcinoma
(1436), lung equamgus cell carcingma (13%), and
bladder urothelial carcinoma (10%) (cBigPortal,
2020}, In HCC, FGF1g is an important driver
genel 12218 and FGF1p profein expression
correlates With tumeor progression and poorer
prognosis', Exogenous FGF1g has been shown to
promote prostate cancer tumorigenesis in a
preclinical study'5, and the presence of
FGF1g-pasitive tisanes i an independent factor
for worse prognosis following radical
Pprostatectormy 2.

FINDING SUMMARY

FGF1g encodes fibroblast growth factor 19, an
FGEFRy ligand invelved with bile acid synthesis
and hepatocyte proliferation in the liveriisia?,
FGF1g lies in a region of chromosome 11¢qa3
frequently amplified in a diverse range of
malignancies that also containg FGF3, FGFg, and
CCND1'#, Correlation between FGFg ‘
amplffication and protein expression has been
demonstrated in hepatocellular carcinoma
(HCC)'? bur was not pbeerved in several other
fumor types™?.
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GRPERED TEST # ORD-0927864-01

PATIENT
Galloway, David

TUWMOR TYPE
Colon adenocarcinoma (CRCY

REPORT TATE
28 0ct 2020

GENOMIC FINDINGS

FGF4

ALTERATION
ampliftestion

FOTENTIAL TREATMENT STRATEGIES
FGF 4 amplification and overexpression was
associated with call sengitivity to the multikinase
inhibitor sorafanib in precinical studies! 3 angd
amplification of FGF4,/FGF3 in HGC significantly
corvelated with patient revponse to sorafentb
(p=0.006)3, Limited data suggest that pan-FGFR
inhibitors show activity in FGF amplified cancers;
following treatment with a selective pan-FGFR
inhlbitor, 4 patient with head and neck squamons

cell carcinoma (HNSCC) and amplifieation 0f 21913  FGF4 amplification is rare in hematopoietic and
(FGF3, FGF4, FGF1g) and 12pa3 (FGF6 and FGFas) lymphoid malignancies, reported in less than 1%

experierced a radiologic CR2.

FREQUENCY & PROGNOSIS
FCF 4 lies in a region of chromosome 11913 that

.« #lsa containg FGF1g, FGFg, and CCNDu, the latter

gené encoding cyclin D1, a key regulator of cell
cycle progression. This chromosomal region is
frequently amplified in a diverse range of
malignancies® including esophageal carcinoma
{35%), head and neck squamous cell carcinoma
(HNSCC; 23%), breast invasive carcinoma (15%),
lung squamong cell carcinoma (13%), bladder
urothelial carcinoma (10%), ovarian serous
cystadenocarcinoma (5%), simach
adenocarcinoma (7%), skin melanoma (4%), and
hepatocellular carcinoma (HCC; 5%), however

of samples analyzed (¢BioPortal, 2ozo).

FINDING SUMMARY

FGF4 encodes fibroblast growth factor 4, which
plays a central role in development of the reeth!®
and acts synergistically with other FGFs and SHH
(sonic hedgehog) v regwlate limb outgrowth in
vertebrate development'™, FGF4 lits in a region of
chromosome 11qag that also contains F(3F1g,
FGF45, and CCNDa, the latter gene encoding cyclin
D, a key regulator of cell cycle progression.
Amplificetion of FGF 4, along with that of FGFs,
FGF1g, and CCNDn, has been reported in a variery
of cancersFo 52 and may confer sensitiviry o
the mult-kinase inhibitor sarafenib®,
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PATIENT
Galloway, David

TUMSR TYPE
Colon adenacarcinama (CRC)

REPORT DaTE
28 0ct 2020

GENOMIC FINDINGS

TP53

ALTERATION

splice site 376-1G»A

TRANSCRIFT ID

NM_DOCRE

CORING SEQUEMCE EFFECT

F7eGEA

VARIANT ALLELE FREQUENCY (% VAF)
47,85%

POTENTIAL TREATMENT STRATEGIES
There are no spproved therapies to address TF53
rautarion or loss. However, tumors with TP53 1oss
of functon alterations may be sensitive to the
WEE1 Inhibitor adavosertib3¥1%2, or pey gene
therapy and immunotherapsutics such as
SGT-533% and ALT-B0a®, In a Phase 1 sy,
adavogertib in combination with gemcitabine,
clgplatin, or carboplatin elicited PRs in 972 (17/
176) and 5Ds in 53.4% (94/176) of patients with
solid tumors; the response rate was 21.a% {4/40)
in patients with TP53 mutations versus 18.15% (4/
43) in padents who were TP53 wild-type™?. A
Phase 2 trial of adavosertib in combinaton Wwith
chematherapy (gemeitabine, carboplatin,
paclitaxel, or doxorubicin) reported a 31.0% (30/
04,3 CR) ORR and a 73.4% {60/94) DCR in
patients with platinum-refractory TPE3-mutated
ovarian, Fallopian tube, ok peritonieal cancer™a. A
smaller Phase = trial of adavosertib in
combination with carboplatin achieved a 42.9%
{9/21,1 CR) ORR and a 76.2% (16/21) DCR in
patients with platinum-refractory TPEg-mutated
avarian cancer’™. The combination of adavosertib
with paclitavel and carboplatin in patients with
TPg3-mutated ovarian cancer also significantly
increased PFS compared with paclitaxe] and
carboplatin alone'?, In the Phase 2 VIKTORY
trial, patients with TP53-mutated metastatic and/

08 TECUTTENT ZRETIIC cancer experienced a8 24 0%
(6,/25) ORR with adavosertib combined with
paclitaxell®. A Phage 1 trial of neoadjuvant
adavosertib in combination with cisplatin and
doceraxel for head and neck squameus cell
carcinoma (HNSCC) elicited a 71.5% (5/7)
responsé rate for patients with TPa3 alterations'™,
In a Phase ab clinical trial of 5GT=-53 in
combination with docetaxel in patients with solid
tumers, 75.0% (9/22) of evaluable patients
axperignced dinlcal benefit, including 2 confirmed
and 1 unconfirmed PRs and 2 instances of 3D with
significant tumor shrinkage™’. Additionally, the
combination of a CHE. inhibitor and irinotecan
reportedly reduced tumor growth and prolonged
suryival in a TPs3-mutated, but not TPs3-wild-
Type, breast cancer xenotransplant mouse modelisE,
ATT Inhibitpr treatment of chronic lymphocytic
leukemia {CLL) cells with biallelic inactivation of
TFPs3 suppressad cell viability, promoted DNA
damage, and attenuated xenograft growth in
preclinical sudies™%7; however, ATR inhibitors
a3 monotherapy had little effect on these
parameters in solid tumor models in other
preclinical studies™59, Therefore, it is unclear
whether TP53 inactivation predicts sensitivity to
ATR inhibition.

FREQUENCY & PROGNOSIS

TP53 mutations have been reported in up to éo0%
of colorectal cancer cases 15016 A study reported
P53 expression in 49% of analyzed colorectal
cancer cases™, TPg3 mutation has not been
consistently demonstrated to be a significant
independent prognostic marker in the contéxt of
CRC%E, Variants seen in this gene have been
reported to occur in clonal hematopoiesis of
indeterminate putential (CHIP), an age-related
process in which hematopolatic stem cells acquire
samatic mutations that allow for clonal
expansion'é72. CHIP iy agzociated with increased
mortality, risk of eoronaty heart disease, risk of
ischemtc stroke, and risk of secondary

hematologic malignancy'e188_ Clinical
management of patients with CHIP may include
monitoring for hematologic chenges and reduction
of contrallable visk fagtors for cardiovaslar
dizease'™, Comprehengive pencmic profiling of
solid tumors detects nontumoy alrerations that are
duie to CHIP7WA7S, Patient-matched peripheral
blood mononuclear cell sequencing is reguired to
conclusively determing if thiz alteration is present
in tumor or is secondary te CHIT.

FINDING SUMMARY

Functional logs of the tumor suppressor ps3,
which is encoded by the TPg3 gene, iz common in
aggressive advanced cancers'?t. Alterations that
have been functonally characterized as
inactivating and /or result in the dismuption or
partial or complete loss of the region encoding the
TP53 DNA-binding domain (DBD, aa 100-2¢2) or
the tetramerlzation domain [aa 325-356), such as
observed here, are thought w dysregulate the
transactivation of ps3-dependent genes and are
predicted to promete tumorigenesis" 781 One or
maore of the TP53 varlants observed here has been
described in the ClinVar database as a likely
pathogenic gr pathogenic germline mutation (by
an expett panel or mulrple submitters with no
conflicts) associated with Li-Fraumeni syndrome
{ClinVaz, Mar zoz0)'82. Follow-up germline testing
would be needed to dlstinguish whether the
finding in this patient is somatic or germline.
Germline mutations in TPs3 are associated with
the very rare autosemal dominant disorder LI-
Fraumneni syndrome and the early onset of many
cancers¥EE, including sarcomas'-1%7, Estimates
for the prevalence of germline TP53 mutations in
the general population range from 1:5,0008 to
1:20,000%, For pathogenic TPs3 mutations
identified during tumoy sequencing, the rate of
germling mutations was 1% in the overall
population and 6% in tumors arising before age
30189 In the appropyiate clinical context, germline
esting of TP33 is recommended,
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PATIENT
Galloway, David

TUMOR TTFE
Colon adenecarcinoma (CRC)

THERAPIES WITH CLINICAL BENEFIT  IN PATIENT'S TUMORTYPE

REPORT DATE
28 0ct 2020

Cetuximab

Aszay findings association
KRAS
wildtype

NRAS
wildtype

AREAS OF THERAPEUTIC USE

Ceturimab is a monoclonal antibody that targets EGFR. It
is FDA appraved for the treatment of head and neck
squampus cell carcinoma (HNSCC) and KR AS-wild-type,
EGFR-expressing metastatiz colorectal cancer (CRC).
Cetuximab is also approved for BRAF VéooE-mutated
CRC in ¢combination with the BRAF inhibitor
encorafenib. Please see the drug label for full preseribing
information.

GENE ASSOCIATION

Therapies targeting EGFR, including cetwrimab, have
been shown to have significant clinical activity in patients
with CRC30-81909 - yild-type KRAS and NRAS are
predictive biomarkers for the efficacy of cetuximab in
metastatic CRC (NCCN Guidelines va.zoig).

SUPPORTING DATA

Cetuxirnab has been shawn to improve 08, PFS, and
response rate in patients with KRAS wild-type CRC, both
as first-line combination therapy with FOLFIRI or
FOLFO 455\ and as monotherapy or combination
therapy with irinotecan for chemotherapy=refractory
patientss=5380 4 grudy of fivst line ceniximab in patients
with KRAS/NRAS/BRAF mutation-negative metastatic
CRC resulted in limited eficacy, with 10.5% (2/10) of
particlpants experiencing PRs and 570% (11/19)
esperiencing 502, The Phase 2 AVETUX, irial of
cetxdimab combined with avelumab and mFOLFOXG6 for
patients with RAS/BRAF wild-type metastatic CRC
resulted in an ORR of 79.5% (6 CR and =5 PRs, n=3g) and
a DCR of ga.3%1¥3,

Panitumumab

Assay findings associztion
KRAS
wildtypa

MRAS
wildtype

Thi conent provided &5 & prifessi

AREAS OF THERAPEUTIC USE

Papitumumab is a monoclonal antdbady that targets
EGFR. It is FDA approved to treat KRAS wild-type and
NRAS wild-type metastatic colorectal cancer (CRC)
combined with chemotherapy or a5 monotherapy for
patients who have progressed on prior chemotherapy.
Flaage see the drug label for full preseribing information.

GENE ASSOCIATION

‘Therapies targeting EGFR, including panitumurnab, have
Beet shown to have significant clinical activity in patients
with CRC541%41%5 « yild-type KRAS and NRAS are
predictive biomarkers for the efficacy of panitumurnab in
metastatic CRC (NCCN Guidelines vz.201g).

[ servide by Foundarion Medicing. Ic., has not betn veviewad or upproved by tha FDA.

SUPPORTING DATA

Panitumumab has been shown to improve O3, PFS, and
ORR in patients with KRAS wild-type CRC, both ag firs-
line combination therapy with FOLFOX45 and ag
monatherapy for chemotherapy-refractory patients!®1#
An open-label, randomized Phase 2 trial reported that in
patlents with unresectable RAS-wild-type colorectal
adenccarclnoma treaved with first-line panitumumab plus
FOLFOX4, maintenance with a combination of
paniturnurnab plus fiuorouracil and leucoverin was
superior tp paninimumab monotherapy (10-month PFS5
55% v, 4096)156,

Electronically signed by Tyler Janovltz, m.b., Fh | 28 Octobar 2020

lulia Elvin, M.D., Ph.D., Laboratary Director CLIA: 2202027531

shakti Ramkissoon, MO, Ff.D., MM, Se, Labaratory Director CLIA: 34D2044205

Foundation Medicing, Inc. | 1.680,568.3639

N A A

1EaAY 140N B4R J32UEY

Sampla Freparation; 7070 Kle Creek Road, Marrisville, NC 27560 - CLIA: 3402044309
Sample Analysis: 7010 Xit Creek Road, Morrisville, NC 27560« CLIA: 34D204430%
Post-Sequencing AnalySis: 150 Second 2t 15t Floor. Cambridere, MA 02141 - CLIA; 22020275

PROFESSIOMAL SERVICES - PAGE 8 O 11

Wy8t 8 OC0C "6 120



mRPERED TEST # ORD-0527864-01

#1 FOUNDATIONONE*CDx

Galloway, David

PATIENT TurM DR TYFE
Colon adenscarcinoma (CRC)

RERORT DATE
28 0ct 2020

THERAPIES WITH CLINICAL BENEFIT N OTHER TUMORTYPE

Abemaciclib

Assay findings ascpciation

CCHND
amplification

AREAS OF THERAPEUTIC USE

Abemaciclib inhibits the cyclin-dependent kinases 4 and
& ("DF.5/6) and is FDA approved to treat hormone
receptor-positive (HR+), HER2-negative (HERz-)
advanced or metastatic breast carcer in combinatdon with
an aromatase inhibitor as initial endocrine-based therapy
for postmenopausal womern, in combinaticn with
fulvegtrant for women who have progressed on endocrine
therapy, or a3 monotharapy for adults who have
prograssed on endocine therapy and chemgotherapy in the
metastatle serting, Please see the drug label for full
prescribing information,

GENE ASS50CIATION

Omn the basis of clinical data in breast cancer and mantle
cell lymphoma?®1%7, CCNDy amplification or activation
may be aszociated with respense to abemaciclib. Ina
Phage 1 study, 4/10 patients with CONDi-amplified
breast cancer responded to single-agent abemaciclib, with
all of the responders having HR+ tumorséo,

SUPFORTING DATA

Abermnaciclib has been Investigated primatily in the
context of breast cancerf®£2158 | In 3 Phase 1 study
evaluating abemaciclib as monotherapy, 13% (z/15) of
patents with ¢olorectal cardnoma experienced stable
diseasefl,

Palbociclib

Assay findings association

CCND1

amplification

AREAS OF THERAPEUTIC USE

Palbociclib inhibits the eyelin~dependent knhases 4 and 6
(CD¥.; /6) and iz FDA approved to treat hormone receptor
(HR)-positive/HER2-negative advanced or metastatic
breast eaneer in combination with an aromatase inhibitor
as first-line therapy for postmenopatsal Women or in
combination with fulvestrant following progression on
endocrine therapy. Please see the drug label for full
prescribing Information.

GENE ASS0CIATION

Clindeal studies In liposarcoma and mantle cell lymphoma
ag well az responses in patients with breast cancer or
melanoma indicate that activetion of eyclin D-CDE4/8
may predict sensitivity to theraples such as
palbociclib®34198-200

SUPPORTING DATA

Falbociclib has been studied primarily for the treatment
of ER+ breast canest?820202 | Single-agent palbociclib has
ghown limited activity ageinst solid tumors, with a Phase
1 study reporting na partial responses (PR)and a 16% (8/
17) stable disease (SD) rate (=9 months)”, A Phase 2 trial
of palboeielib in patients with KRAS-mutant colorectal
cancer (CRC) also reported no responses, although 50 was
phserved for 33% (5/15) of patients?®. Palboriclib
combined with the MEK inhibitor rametinib achievad
engoing partial responses for 2/28 (7%) of padents with
sgolid tumors, including one patient with CRC and a NRAS
(J62K mutation?4, For various tumor types, preclinical
studies suggest that palbociclib may be useful in
tombination with other therapies targetlng oncogenie
drivers such as MEK, BRAF, PIsK, or IGF1R205°209

Ribociclib

Assay findings association

CCNDT
amplification

AREAS OF THERAPEUTIC USE

Ribociclib inhibits the cyclin-dependent kinases 4 and 6
(CDK.4/6) and is FDA approved in combination with an
aromatase inhibitor as first-line therapy to treat women
with hormone receptor-positive (HR+), human epidarmal
growth factor receptor x-negatlve (HER2-) advanced or
metastatic breast cancer. Ribociclib is also approved in
combination with fulvestrant to treat postmencpausal
women with HR+, HER=- advanged or metastatic breast
cancer, either as first-line therapy or following disease
progression on endocrine therapy, Please see the drig
label for full prescribing information.

GENE ASSOCIATION

On the basis of clinical rasponses for 3 patients with
bladder cancer, BRAF /NRAS-wild-type melanoma, or ER-
positive breast cancer’®84, CCND1 amplification or

expression may predict sensitivity o CDE4 /é inhibitors
such as ribaciclib, It a prospective trial, 1 out of 12
patients with CCND1-amplified solid tumers responded
to Fibooiclibés.

SUPPORTING DATA

Clinical data on the efficacy of riboeielib for the treatment
of colorectal cancer are limited (PubMed, Aug zo20). The
Fhase 1 Signature study of ribociclib for the treatment of
patients with CDK4/6 pathway activated tumors reported
clinj¢al benefit for 18.4% (10/10%) of cases, 58% (11/1g) of
whaom had p16INK.4a mutation ot loss®, Phase 1 studies
of ribociclib for the treatment of patients with Rb+
advanced solid tumaors reperted 2.4% partial responses
and 23.5-34.4% stable diseases (SD)7%10; the 5 responders
had alterations in the CDE4/6 pathway™®,

NoTE Gencmie alteratons detected may be assoriated with activity of cerfain FDA approved drogs, however, the agents listed in this report may have varied

evidence in the patient’s tumaor type.
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CRUERED TEST # ORD=-0927864-01

PATIENT
Galloway, David

TumM&r TYFE
Colon adenocarcinoma (CRCY

REPORT DaTE
28 Qct2020

CLINICAL TRIALS

HoTeE Clinical trialg 212 prdared by gene and prigritizsd by
age rangs inclusion criteria for pediatric patents,
provimity to ordaring medical facility; later trisl phaze, and
verification of trial information within the last Two
months, While evary effort iz made to ensure the acearacy
of the tnformetion contained below, the informarion
svailable in the public dempin iz comtiovally wpdated and

should be imvestighted By the physician or cesenrch staff,
This is not & comprehensive list of all available clinical
trials, Foundation Medicine displays a subset of trial
opticns and ranks them in this order of descending
priorily: Qualification for pediatric trial + Geographical

rnedickl sereening w determine final eligitility. For
additional information ahout Leted clinieal Trialz or 1
condurt a search for edditdonsl telzls, please soe
clinicaltrials.gov. O, visi

trps: . foundationmedisine eotn /gentrmie-

proximity » Later trial phase. Clinical trinls listed here may  westingdhiupport-services.

have sdditional enrollment criteria fipl may reguine

CCNDT

ALTERATION
amplification

RATIONALE
CCND1 amplification or overexpression may
activate CDIC4/6 and may predict sengitivity to

CDK.4/6 inhibitors.

TARGETS
ALK, ROST, TRKA, TRKE, TRKC, CDK4,
CDK&, PIZK, mTOR ‘

Canadian Profiling and Targeted Agent Utilization Trial (CAPTUR)

TARGETS

VEGFRs, ABL, SRC, ALK, AXL, MET,
ROS1, TRKA, TRKC, DDR2, KIT, EGFR,
PD-1, CTLA-4, PARP, CDK4, CDK8,
CSFIR, FLT3, RET, mTOR, ERBB2,
EREB3, BRAF, MEK, SMO

LOCATIONS: Vancouvar (Canada), Edmo_ntnn (Canada), Saskatoon (Canada), Regina (Canada), Londan {Canada), Toronto (Canadal, Kingston {(Canada),

Ottawa (Canada), Montreal (Canada)

NCTO3000174.

Thit Study in Patients With Diffarant Typas of Cancer (Solid Tumours) Aims to Find a Safa Dosa of
Xentuzumab in Combination With Abemaciclib With or Without Hormonal Therapies. The Study Also
Tatts How Effactive Thete Madicines Aré in Patients With Lung and Braast Cancer.

TARGETS
CDk4, CDKe, IGF-1, IGF-2, Aromatase,
ER

LOCATIONS: Nevada, California, Minnesota, Nerth Carolina, Connecticut, Florida, Tampere (Finland}, Turku {Finland), Helsinki {Finland}, Flerin Sur Mer

(France)

Palbaciclib In Progressive Brain Metastases

LOCATIONS: Massachusetts

TARGETS
CbK4, CBKe

LOCATIONS: Texas, Georgla

A Study of Telaglenastat {CB-839) in Combination With Palbociclib in Patients With Solid Tumors

TARGETS
CDK4, CDKs, GLS
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PATIENT TUMCR TYPE REFORT DaTE

FOUNDATIONONECDX Galloway, David Colon adenocarcinoma (CRC) 28 0ct 2020
CROERED TEST # ORD-0927864-01 CLINICAL TRIALS

Palbociclib and Cetuximab in Metastatic Colorectal Cancer TARGETS
EGFR, COK4, CDK6

LOCATIONS: North Carolina

[

NCTO33 | | ‘ S
Study of the CDK4/6 Inhibitor Abemaciclib In Solid Tumors Harborlng Genatle Altaratlens In Genss TARGET!
Enceding D-type Cycling ar Ampllfication af COKA or CDKE CDK4, CDKé&

LOCATIONS: Massachusetts

Palboclellb With Cisplatin or Carboplatin In Advanced Solld Tumaors TARGETS
ChK4, CDKa

LOCATIONS: Geargla

Ullxertinlb/Palbeclcllb In Fatients WIth Advanced Fancreatic and Qther Solid Tumors TARGETS
MAPKS, MAFK], CDK4, COKE

LOCATIONS: North Carolina

'NCT03065062 |
Study of the CDK4/6 Inhibitor Falbociclib (PD-0332991) in Combination With the PISK/mTOR TARGETS
Inhiblter Gedatelizlb (PF-035212384) for Patients With Advanced Squamous Cell Lung, Pancreatic, PizK-alpha, PIZ2K-gamma, mTORC],
Head & Neck and Other Solid Tumeorg mTORC2, COKA, COKG

LOCATIONS: Massachusatts

Tha conlim provided o5 o professivnal service by Foundadon Medicine, Tnc., hes nor been sevieued or oppreved by thi: FIA,

Ele_ctron_TcalIy signed by Tyler Janovitz, M.D. PhD ) 28 October 2020 sample Preparation: 7010 Kit Creek Road, Morrisville, NC 37550 - CLA; 34p204430%
lulia Elvin, M.D., Fh.B., Laboratory Diractor CLIA: 2202027531 Sampla Analysis; 7010 Kit Creek Road, Morrisville, NC 27560 - CLIA: 34D2044309
Shaktl Ramklzsocn, M.0., Ph.D. MM, Sc, Laboratory Director CLIA; 3ab2044302 Post-Sequencing Anklygis: 180 Second 5L, 15t Floor, Cambridge, Ma 02141 CLIA: 2202027531

Foundation Madicine, Inc. | 1.B28.988.3539
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13} FOUNDATIONONE=CDx

GROERED TEST 2 ORD-0027864-01

FATIENT TUMGR TYFE

REPORT DATE

Galloway, David Colen adenacarcinoma (CRC) 28 0ct 2020

APPENDIX

ovided as a professhonal ‘Sn".-rvicel‘ :

i i i S 1 S—

J

ROTE One or more variants of unknown significance (V1J3) were detected in this patient’s tumor. These variants may not have bean adequately characterized in
the scientific literature at the time this report was lssued, and/or the genomic context of these alterations makes their significance unclear We chansze to
inelude thern here in the event that they become clinleally meaningful in the future,

DDR2 ERG
ns9T GIS1A
POLE RADS1
D490N T76M

KDR
T562N

RET
L5eM

The content provided as a professional service by Foundetion Medicine, Inc., hos nor been reviewed or approved By the FDA

MSTIR
G1385v

ZNF217
P36BR

Electronically signed by Tyler Jancvltz, M.D. , PhD | 28 Getaber 2020

luliz Elvin, pA.B.. Ph.D., Labaoratery Direetor CLIAT 220302753

Shakti Ramkigsoen, M.D., Ph.D, MM, 5, Labaratory Directar CLIA; 34020443505
Foundation Medicing, Ine. | 1.828.988 283%

I A A

Sample Freparation: 7010 Kit Creek Road, Marrisville, NG 27560 - CLIA; 3402044309
Sample Analysis; 7013 Kit Craek Road, Morriswlle, NC 27560 - CLIA; 34D2044302
Pest-5equencing Analysts: 150 Second 54, 15t Fioar, Cambridge, MA 02741 - CLIA: 2202027531
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PATIENT TUMOR TYRFE REPORT DATE
FOUNDATIONONE*CDX Galloway, David Colon adenocarcinoma (CRC) 28 Oct 2020

APPENDIX

okoereD TEST # ORD-0527864-01
INTENDED USE TARLE % EOMPAHIZH BIAGHOETIC INDICATIRNG

. & . - - |
FoundarionOne®Chx (F1CDx) is 2 qualitative next INDICATION BIOMARKER THERAPY
generation sequeicing based in vitro diagnostic ‘
test that uses targeted high throughput EGFR eron 19 deletions and S5FR axon 1 Gllatrit- (Afatiniby, Iressa® (Gefitinib),

i LATatiann., T "
hybridization-based capture technology for LB58R alterations ;rgﬁ::;‘:.:b;n"memn' b, or Tarcevs
detection of substitutions, ingerdon and delstion
EGFR sxeh 20 T790M altarations Tagrisso™ (Osimertinib)

alterations (Indels), and copy number alterations
CNAg) in 324 genes and select gene Han-small cell lung Alecenza® (Alectinib), Xalkon*
£eanaz)lgenaleztg as well as g:nuiﬁc signatures concer (NGGLE) ALK resrrangements (Crizatinitn, or Zykadia® (Cerifinit
ingluding microsatellite instability (M3I) and
tumor mutational burden (TMB) using DNA
isolated from formalin-fixed, paraffin embeddad MET single nucleotide verlbits (SNVE) and ™ -
{FFPE) tumor tissue spechnetfs The testis Inelels that [cad ta MET exan 14 skiping Tebrecta™ (Capmatinits
intended as a companion diagnostic w identlfy BRAR e e Bt
patients who may benefit from treatment with the
targeted thetapies listed in Table 1 in accordance
with the approved therapeutic product labeling,
Additionally, F1CDx s intended to provide tumeor

Tafinlart {Dabrafenib) in combination

ERAF YEOOE with Makinist" {Trametini)

ramatinial gr Cotplicr, : /1
In gambloation with

| Zolorot Vefwurafenler | - 111

Harceptin® (Trastuzumaby, Kadcyla™

mutation profiling to be used by qualified health ERBR2 (HERZ) amplitication {Ado-trastuzumab emtansine), ot
care professionals In accordance with professional | Perjeta’ (Faruzumahb)
g‘uidelines in Dncnlcgy' for patients with solid FiK3CA C420R, ES42HK, EF45A, ERASD [1635G»T

vily], E545G, ES45K, GI46E, G546R, HI047L, Pigray® (A lpelisib)

malignant neoplasme. Genomic findings other H1DA7R, andl HICATY alterations

than those listed in Table 1 are not prescriptive ot
conclusive for labeled use of any specific
therapeutic product.

The test is also usad for detecton of genomir loss
of heterozygosity (LOH) from formalin-fixed,

pataffin-embedded (FFPE) ovarian tumor tissue Gvartan gancer
Positive homologous recombination deficiency N

Lynparza® (Glaphbrib) or Rubraga”
(Rugaparib)

(HRD) status (FaCDx HRD defined as b ST
RCA=mouit) igh) in ovari Harmologoua Recombination Repalr (HRA) gene

B e c.smve_ and/ or_ LOH hlgh) n an (ZREAT, BRCAZ, ATM, BARDT, BRIF1, COKIZ,

cameer patients is associated with improved Prostate cancer CHEKY, CHEKZ, FANCL, PALEZ, RADSTB,

propression=frae survival (FFS) from Rubraca RADSIC, RADEID and RADSAL) slterations

(rugaparib) maintenance therapy in accordance v N

with the Rubraca product label.

The F1CDx assay is performed at Foundation
Medicine, Inc. sites located in Cambridge, MA and
Monyrisville, NC.

| The me

Elgetronicaily signed by Tyler Jangvitz, M.P, , PRl | 28 Gotobar 3020 Sample Preparation; 7010 Kit Crask Road, Morrisville, NC 27560 - CLIA; 3402044309
Julia Elvin, M.C., Ph.D., Labarateey Diracter CLIA: 2202027531 Sample Analysis: 20 Kit Creek Road, Marrigville, NG 27560 - CLIA 34B2044208
Shakti RamKisseon, M, R, MM, 5c, Laboratory Bireclor CLIA: 34D2044300 Past-Sequeneing Analysis: 150 Seeand St 15t Floor. Cambridge, MA 02141 - CLIA: 220202755

Feundation Medicine, In. | 12085882639
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i\ FOUNDATIONONE*CDX

QROERER TEST # ORD-0927864-01

EATIENT
Galloway, David

TUMOR TYRE
Colon adenscarcinama (CRC)

RERORT DATE
28 Oct 2020

PNIIANo IO - Abiut FaundationDne®Chx |

TEST PRINCIPLE

FoundationOne®CDx (F1CDy) is performed
axclusively ag a laboratory service using DNA
extracted from formalin-fixed, paraffin-embedded
(FFPE) tumer samples, The assay employs a single
DNA extraction methed from routine FFPE biopsy
or surgical resectipn spedmens, 50-1000 ng of
which will undergo whole-genome shotgun library
construction and hybridization-based capture of all
coding exons from 3og cancer-related genes, one
promater region, one non-coding (ncRNA), and
selact intronis ragions from 34 commonly
rearranged genes, 21 of which also include the
coding #xons (refer to Table 2 and Table 3 for
complete list of genes included in F1CDx), In total,
the assay detects alterations in & total of 324 genes.
Using the Mlumina® Hi%eq 4000 platform, hybrid
capture-selected libraries are sequenced to high
uniform depth {@rgeting =500k median coverage
with =gg% of exons at coverage *100X). Sequence
data iz then processed nging a customized analysis
pipeline designed to detect all clagses of genomic
alterations, including base substitutions, indalg,
copy number alterations @mplifications and
homozrygous gene deletions), and selected genomic
rearrangementts (8 g., gene fusions). Additicnally,
genomic signatures inpluding microsatellite
inatabAlity (MSI), tumer mutational buzden (TMBE),
and positive hemelogous recombination deficiency
(HED) statug (tBRCA-positive and /ar LOH high)
are reported,

FERFORMANCE CHARACTERISTICS
Pleage refer to product label:
foundationmedicing com,/f1edx

LIMITATIONS
1. Fior in vitro diagnostic use

2. For prescription use only. Thig test musgt be
ordered by a qualified medical professional in
accordance With clinical labotatery regulations.

3. A negative result does not mle out the presence
of 2 mutation balow the limits of detection of
the assay.

4, Sarmples with <25% tumor may have decreased
sensitivity for the detection of CMAs including
EREBz.

5. Clinical performance of Tagrisso® (osimertinib)
in patients with an EGFR exon 2o T7goM
mutation detected with an allele fraction <5% is
ongoing and has not been established.

6. Concordance with other validated methods for
CMA (with the exception of ERBB2) and gens
rearrangement {with the exception of ALK)
detection has not been demonstrated and will
be provided in the post-market setting.
Confirmatary testing using a elinically
validated assay should be performed for all

CMAs and rearrangements not assaciated with
CDx claims noted in Table 1 of the Intended
Usze, but used for clinical decision making.

7. The MST-H/MBSS designation by FMI
FoundationOne®CDx (F1CDx) test is based on
genome wide analyas of ag mucrosatellite loci
and not based on the 5 or 7 M5I loci deseribed
in current clinical practice guidelines. Refer
tittps:/wawaccessdata fda gov/edrh_docs/
pdfi7,/P1700198.pdf for additional details on
methodology, The threshold for MS-H/MSS
was determingd by analytical concordance to
comparator assays (IHC and PCR) using uterine,
cecum and cplorectal cancer FEPE tissue.
Patients with microsatellite status of “Cannot
Be Determined” should be retesied with an
orthogonal {@ltemnative) method. The clinical
validity of the qualitative M5I designation has
not been established.

8. TME by F1CDx is determined by counting all
symonyracus and non-synonymous variants
present at 53 allele fraquency or preater (after
filtering) and the total number is reported as
mytationg par megabase (mut,/Mb) unit.
Observed TMB is dependent on characteristica
of the specific turmor focus tested for a patient
(e.g.. prirnary vs. mevastatie, tumor content) and
the testing platform used for the detection;
therafore, ohserved TMB results may vary
between different specimens for the same
patient and between detection methodologles
emplpyed on the same sample The TMB
caletlation may differ from TME caleulations
used by ather assays depending on varlables
such az the amount of genome interrogated,
percentage of tumor, assay limit of detection
(LoD), filtering of aherations included in the
score, and the read depth and pther
bivinformatic test specifications, Refer to the
55ED for a detailed description of these
variables in FMI's TMB calculation
hittps: //wmv.accessdata.fda.gov/cdrh_docs/
pdfiy/PirooioB pdf, The clinical validity of
TMB defined by this panel has beenh established
for TMB as a qualitative cutput for a cut-off of
10 mutations per megabase but has not been
agtablished for TMB as a quantitative score

9, Decisions on patient care and treatment must
be based on the independent medical judgment
of the treating phiysician, taking into
consideration all applicable informaton
concerning the patient’s condition, such as
patient and family history, physical
examinations, information from other
diagnostic tests, and patient preferences, in
accordance with the standard of care in a given
COMmmunity.

10. The test is intended to be performed on specific

serial number-controlled instruments by
Foundation Medicine, Inc.

11. Alterations in polyT homopalymer rns may

not he raliably detacted in BRCA1 /2.

Certain large rearrangements in BRCA1 /2

including large zcale penomic delstiong

(affecting at least one whole exot), insertions or

vther deleterious genomic rearrangetnents

including inversions or transversion events,
may not be detected in an estimated 5% of
ovarian cancer patients with BRCA1/z
mutations by FaCDx.

Certain potentially deleterious missense or

small in-frame deletions in BRCA1/2 may not

be reported under the “CDi assoclated findings”
but may be reported in the “Other alterations
and biomarkers identified” secticn in the
patlent repoxt,

14, Alterations at allele frequencies below the
established limit of detection may not be
deterted consistently.

15, Detection of LOH has been verified only for
ovarlan cancer patienys,

16, Performance of the LOH classification bas not
been established for samples below 55% twrmor
content and with LOH scoves near the cutoff of
16.

17. There may be potental inferference of ethanol
with LOH detection, The inrerfering effects of
xylens, hemoglobin, and iriglycerides on the
LOH score have not been demonstrated.

12.

13.

MR Suite Version 1.0.0

Elzctranically signed by Tyler Janavirz, M.D., FHD | 2B Dctober 2020
Julip Elvin, M.D., Ph.D.,, Laboratery Director CLIA: 2202027531

shaktl Ramklzsaen, M.Dy, Ph.D., M.M. Sc, Labafatary Dicector CUA; 34big44304

Foundaticn Madichne, Inc. | LBRB.9BA.3639
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Spmple Preparation: 7010 Kit Creek Road, Morrisville, NC 27560 - CLIA: 3402044302
Sample Analysis: 7010 Kit Craek Road, Morrivil e, NC 27580 - CLIA: 3402044308
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T PATIERT TUMGR TYRE REFORT DATE
! FOUNDATIONGNE*CDX Galloway, David Celon adenecarcinoma (CRC) 28 Oct 2020

AFPENDIX
oroeEreD TRET ¥ ORD-0027864-01 o

FoundationCne CDx is designed teo include genes known to be somatically altered in human solid tumers that are validated targets for tharapy, either
appreved or in clinteal trials, and/or that are unamblguous drivers of oncogenesis based on cutrent knowledge The current assay inferrogates 324 genes as
well as introns of 46 genes invelved in rearrangements, The assay will be updated periodically to reflect new knowledge about cancer biclogy:

DNA GENE LIST: ENTIRE CODING SEQUEMCE FOR THE DETECTION OF BASE SUBSTITUTIONS, INSERTION/DELETIONS,
AND CORY NUMEER ALTERATIONS

ABL1 ACVRTB AKTT AKTZ AKT3 ALK ALOXTZE AMERT (FAMIZ3B) APC
AR ARAF ARFRP1 ARIDIA AsXti ATM ATR ATRX AURKA
AURKB AXINT AXL BAP] BARDT B2 BCLZLT BCL2t2 BCls
BLOR BCORLT BRAF BRCAT BRCAZ BRD4 BRIPT BTG kG2
BTK CTlorf30 (EMSY)  CT70rf32 (GID4)  CALR . CARDN CASPR CEFB Cet coNOT
COND2 CCND3 CCNET iz CD274 (PD-LD) nzo CD72A CD798 ChC7s
COHT coK12 CDK4 CDKS CDKS COKNTA CDKNIB COKNZA ChKNZB
CDKNZC CEBPA CHEK1 CHERZ ala CREEEP CRKL CSFIR LSF3R
CTCF CTNNAT CTNNBT s CUL44 CXCR4 CYPITAT DAXX boRt
bbR2 DIs3 DNMT3A DOTIL EED EGFR EP300 EPHAZ EPHEI
£PHB4 ERBEZ ERBEI ERBB4 ERCCA ERG ERREN ESRT £gHz
FAMASC FANCA FANCC FANCG FANCL fAS FEXW7 FGFI0 Fafi2
FGF14 FGF19 FGF23 Ietx] FGF4 FGFs FGFRT FafR2 FGFR2
FofRa fH FLCN i1 FiT: FOXLZ FUBPt GABRAG GATA3
GATA4 GATAG GNATI GNAIZ GNAQ GNAS GRM3 GSK3B H3F3A
HDACY HGF HNF1A HRAS HSD3BT 103 IDH1 IDHZ IGFIR
IKBKE IKZFT INPP4B IRF2 IRF4 RS2 JAKT JAK2 JAKZ
JUN KDMSA Komse KDMeA KDR KEAP KEL Kir KLHLE
KMT2A (MLL) KMT2D (MLLZ})  KRAS ITx LYN MAF MAPZKT(MEKT)  MAPZKZ (MEKZ)  MAFP2K4
MAR3K] MAPIKI3 MAPKT Mci! MDM2 MDM4 MEDI2 MEF28 MENT
MERTK MET MITF MKNKT MLH1 MPL MRETIA MSHZ M5H3
MiHe MSTIR MTAF MTOR MUTYH Myc MYCL{MYCLLY  MY(N MYDE3
NBN NFT NF2 NFE2L2 NFKBIA NKXZ-1 NOTCH! NOTCH2 NOTCH2
NPMT NRAS NSD3 (WHSCTLT)  NT5C2 NTRKT NTRK2 NTRKZ FZRYS PALEZ
PARK2 PARP PARPZ PARP3 PAXS PBRMT PDCDT (PD-1) PDCDNGZ (FD-L2) PDGFRA
FDGFRE POKT PIK3C2B PIK3C2G PIK3CA PIK3CB PIK3RT FIMI PME2
POLDT POLE PPARG PPPIRIA FRPZRZA FROMI PRKCARTA PRKCI PTCHI
PTEN FTENTT PTPRO QKT RACI RAD2T RADS? RADSTB RADSIC
RADSTD RADSZ RADS54L RAF1 RARA RE1 RBMIC REL RET
RICTOR RNF43 ROST RPTOR SDHA SDHe SDHC SDHD SETD2
SF38T S6K7 SMAD2 SMAD4 SMARCA4 SMARCE] Mo SNCAlP SOC8T
502 s0x3 SPEN SPQp SRC 5TAG2 STAT3 STKT1 SUFL
SYK TBX3 TEK TETZ TaFeR2 TIFARF TNFAIF3 TNFREFI4 TP33
T5CT TSC2 TYRO3 UZAFT VEGFA VHL WHSC1 Wwri Xpin
XRcc2 ZNF217 ZNF703

DMA GENE LIST: FOR THE DETECTION OF SELECT REARRANGEMENTS '
ALK BCiz BCR BRAF BRCAT BRCAZ o7 EGFR ETv4

ETYS ETVG EWsk? EZR FGERT FGFRZ FGFR3 KiT KMT2A (MLL)
MsH2 MYB MYC NOTCHZ NTRKT NTRKZ NUTMT PDGFRA RAFT
RARA RET ROS51 RSPO2 sDcq SLC34A2 TERC” TERT™ TMFRSS52

*TERC iz an NCRNA
"“Promoter region of TERT Is interrogated

ADDITIGNAL AS5AYS: FOR THE DETECTION OF SELECT CANCER BIOMARKERS
Loss of Haterozygosity (LOH) score

Microsatellite (M5) status

Temor Mutational Burden (TME)

Elgctronically signed by Tyler Janovitz, M., , Phi | 2B October 2020 Sainple Prepacation: 7010 Kit Creek Rond, Marrisville, NC 27860 - CLLA; 34D2044309
Julla Elvin, M., Ph.C., Laboratory Diractar CLIA: 2202027531 sampla Analysis; 7015 Kit Creak Road, Marrisvills, NC 27560 - CLIA: 3402044309
Shakti Ramkissaon, 1.0, BR.3, MM, 5, Laboratory Director CLIA 34020443058 Pett-Sequencing Analysis: 150 Second 5t, 15 Flogr- Cambridge, MA Q2141 « CLIA: 2202027551
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" FOUNDATIONONE“CDX

oroERED TEST # DRD-0927264-01

RATIENT
Galloway, David

APPENDIX

TUMOR TYRE
Colon adenocarcinoma (CRCY

RERORT DATE

28 0ct 2020

‘Iln‘formatlbqll?mv.lﬂéd as‘.a.Pré;f'ggéioha Br

e Iy e

QUALIFIED ALTERATION CALLS
(EQUIVOCAL AND SUBCLONAL)

An alteration denoted as “amplification ~equivocal”
implies that the Foundation{ne®(Dx assay dara
provide some, but not unambigucus, evidence that
the copy number of a gene exceeds the threshold
for identifying copy number amgplification. The
threshold used in FoundationOne CDx for
identifyfng a copy number amplification is four (4)
for ERBRz and six (6) for all other genes.
Conversely, an alteration denoted 43 “loss -
equivocal” implies that the FoundationOne CDx
asgay data provide some, but not unambiguous,
evidence for homezygous deletion of the gene in
guesHon. An alteratlon denoted as “subclonal” is
one that the FoundationOne CDx analytical
methodolegy has identified ag being present in
<10% of the assayed tumor DNA.

PROFESSIONAL SERVICES FINDINGS
Incorporates analyses of peer-reviewed studies and
other publicly available information identified by
Foundation Medicine; these analyses and
information may include agsoriations betwean a
molecular alteration (or lack of alteration) and one
of mora drugs with potential clinical benefit (or
potential lack of clinical benefit), inclnding drug
candidates that are being studied in clinical
research. Note: A finding of biomarker alteration
does not necessarily indirate pharmacologic
effectiveness (or lack thereef) of any drug or
treatment regimen; a finding of no bicmarker
alteration does not necessarlly indicate lack of
pharmaeclogic effectiveness (or effectiveness) of
any drig or treatment regimen.

RANKING OF ALTERATIONS AND
THERAFIES

Bipmarker and Cenomic Findings

Therapies are ranked based on the following
cYiteria: Therapies with clinical benefit in patient’s
tumet ype (fanked alphabetcally within each
NCCN category) followed by therapies with clinical
benefit in other tumor type {ranked alphabetically
within each NCCN category).

Clinical Trials
Pediatric trial qualification -+ Geographical
proximity + Later trial phase

NATIONAL COMPREHENSIVE CANCER
METWORK® {NCCN*} CATEGDORIZATION
Biomarker and genomic findings detected may be
associated with certain entries within the NCCN
Drugs & Biclogics Compendium® (NCCN
Compendium®) (www.ncen.org), The NCCN
Categories of Evidence and Consensus indicated
refiect the highest possible category for a given

ot

The vontgnt previdsd as o pry) ol service by Fo

therapy in assoctation with each biomarker or
genomic finding. Please note, however, that the
acruracy and applicability of these NCCN
categories within a report may be impacted by the
patient’s clinical history, additional biotnarker
informaticn, age, and/or co-oocurring altérations,
For additional information on the NCCN categories
please refer to the NCON Compendium®.
Referenced with permissicn from the NCCN
Clinical Practice Guidelines in Oncology (NCCN
Cuidelines®), @ Naticnal Comprehensive Canecer
Network, Inc. 2020, All rlghts reserved, To view the
most recent and complets version of the guideline,
go online to NCCN.org. NCCN makes no
warranties of any kind whatspever regarding their
¢ontent, use or application and disclaims any
respongibility for their application or use in any
way.

LEVEL OF EVIDENCE HOT PROVIDED
Drigs with potential clinical benefit (or potential
lack of clinical benefit) are not evaluated for source
or level of published evidence

NO GUARANTEE OF CLINICAL BENEFIT
Foundation Medicine rnakes no promises ot
guaranteas that a particular drug will be effective in
the treatmant of disease of any patient. This report
also makes no promises or guarantees that a drug
with potenial lack of clinical benefit will in fact
provide no clinical benefit.

NO GUARANTEE OF REIMBURSEMENT
Foundation Medicine makes no prormises or
guarantees that a healthreare providar, insurer or
othey third party payor, whether private or
governmental, will reimburse a patient for the cost
of FoundationQne CDx-

TREATMENT DECISICONS ARE
RESPONSIBILITY OF PHYSICIAN

Drugs referenced may not be suitable for a
particular patient. The selection of any, all or none
of the drugs associated with potential clinical
benefit (or potential lack of clinical benefit) resides
with the physician. Indeed, the information in this
Report must be considered in conjunction with all
other relevant information regarding a particular
patiant, before the patient’s treating physiclan
recotiumends # course of treatment, Decisions on
patient care and treatrnent ranst be based on the
independent medical judgment of the treating
physician, taking into congideration all applicable
information tonczrming the patient’s condition,
guch az patient and family history, physical
examinatons, information from other diapnoste
tests, and patient preferences, in acrordance with
the standard of care in a piven community, A

né., has not been revisred or approved by the FDA.

treating physician’s dedsions should not be based
on a single tast, such as this Test, or the
infprmation contrined in this Report,

LOSS OF HETEROZYGOSITY SCORE

The LOH score is determined by apalyzing SNPs
spaced at :Mb intervals across the genome on the
FoundationOne CD test and extrapolating an LOH
profile, excluding arm- znd chremosome=wide LOH
segments. The LOH score rasult may be reported
for epithslial ovarian, peritoneal, or Fallopian tube
carcinomas. The LOH score will be reported as
“Cannot Be Determined” if the sample is not of
sufficient quallty to confidently determine LOH,

MICROSATELLITE STATUS

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

TUMOR MUTATIONAL BURDEN

Tumeor Mutational Burden (TME) ig determined by
measuring the number of sematic mutations in
sequenced genes on the FoundatdonOne CDx test
and ectrapolating to the genome as 2 whole TMB is
agsayed for all FoundationOne CDx samples and i
reported in Frofessional Services g the number of
mutations per megabase (Muts /Mb) rounded to the
nearest integer, Tumor Mutational Burden is
reported as “Cannot Be Determined” if the sample
ig not of sufficient quality to confidently determine
Tumor Mutational Burden.

VARIANT ALLELE FREGUENCY

Variant Allele Fraquency (VAF) represents the
fraction of sequencing reads in which the variant is
observed. This attribute is not taken into account
for therapy inclusion, clinical trial matching, or
interpretive content. Caution is recommended in
interpreting VAF to indicate the potential germling
ot somatic origin of an alteration, recognizing that
tumor fraction and tumor ploidy of samples may
vary.

Precizion of VAF for base substitutions and indels

BASE SUBSTITUTIONS WCV'
Repeatability SN -10.40
Reproducibility 5.9% -12.571

T

Repaatability 6,29 = 1G.00

Repreduetbility 733-1.71

nirvaretile Range = 77 Ol o 379 Cumesile

Ele=ctronically signed by Tyler fanovitz, M.0. , FhD | 28 October 2020
lulia Elvin, M.D,, Ph.D., Eabortary Directar {L04: 220202760

Shakti Rarmkissacn, M., Ph.D., MM, S¢, Laboratory Dlrectar CLIA! 3402044307
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Genomic Findings uwith Evidence of Clinteal
Significance

Genomie findings listed at Level = are associated
with clinical significance. Cliniral significance may
be indieated by evidence of therapeutic sensitivity
or resistance and/or diagmostic, prognostic of other
clini¢ally relevant implications. Included in this
category will be findings associared with clinjcal
validity as supportad by professional guidelines
and /or peer-reviewed publications,

Brofessional Servica

heararmio e

Genomic Findings with Potentiol Clindcel Significance
Genomie findings listed at Level 3 are cancer-
related mumtions and biomarkers with potential
clinical significance. These include findings in genes
kmown 1o be associated with cancer and are
supportsd by evidence from publicly available
databases, and/or peer-reviewed publictions.

A Fluid Approach to Reporting Levels

Ag additional information becormes available, ag
recopnized by the clinical community (professional
guidelines and /or peer-reviewed publications),
findings may move batween Levels 2 and 3in
accordance with the above descriptions.
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