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NA12877 06/18/2019 Melanoma

Patient Information Refere

e Information Sample Information

Patient Name MNA12877 Ordering Physician Dr. Smith Specimen Site skin
DOB 03/09/1993 Order Date 05/29/2015 Collection Date 06/09/2019

B BT/ RIMRBRCLBINAT LAEETE. NGB FER sex remale Contact/Recipent ReceivedDate 06110209
BREDT ) LINAAY—H—CDWVT, RSN ZEEEREDERRI = ABOUT THE TesT

Golden Labs utilizes a Next Generation Sequencing (NGS) based assay of 50 cancer related genes to detect relevant genomic

RERIDWENDD

de therapeutic guidance, disease diagnostic evidence or prognostic indication. See Method & Limitations.

. RESULTS SUMMARY

R

} \’rj—?_b _{yu Multiple genomic alterations detected, including biomarkers for FDA approved drugs for
the patient's tumor type.

- HER2+: High levels of HER2 receptor protein
- MSI-H: Microsatellite instability-high
- BRAFY600E: Activating mutation V600E e oo v i e

- ERBB2A™P: Amplification of ERBB2

-  BCR-ABL1: Activation of ABL1 with BCR fusion
- TP53WYT: No significant alterations of critical TSG

BIOMARKER DETAILED RESULTS

BRAF BRAF Clinical Significance: BRAF (B-RAF proto-oncogene) is a serine/threonine specific protein
kinase that regulates the MAP Kinase/ERK signaling pathways regulating many of the hallmarks
VE0O0E of cancer including proliferation, differentiation, migration and apoptosis (PMID: 15520807,

15488754). BRAF that is commonly activated by somatic point mutation in many cancer types

Tier |- Level A including melanomas, cancers of the colon and rectum, ovary, and thyroid gland (PMID:

17208430). Typically, BRAF mutations are mutually exclusive from other known encogenic driver
mutations BRAF mutation status can provide clinical utility as a diagnostic and prognostic marker
pgiSensilivity) a5 well as indicate sensitivity to BRAF and MEK inhibitors (PMID: 23594686).
' ® EVRA>T ini 8 - - .
O en e IX a r eq E ) / I n I Ca \ £ BRAF Outcomes & Frequencies: BRAF-mutant melanomas represent around 50% of all

melanomas (PMID: 26091043). BRAF mutation status is crucial to determining whether a patient

%%Hﬂ’j} \“IJ 7> FODHE" = }?TEO)EEF{E( —}JD — } \“,(j' R ? —_ jJ —_— t L/ Z 0) I t“ = will benefit from BRAF inhibitor therapy (PMID: 25399551). The most prevalent BRAF mutations
gt EJ } / 273173~ A C /- L\ j detected in melanoma are missense mutations that introduce an amino acid substitution at

~ “w N AY) = — =1 K =53 /— o —_ Sensitivity to Drugs: valine 600. Although the most common mutation is p.VE00E (PMID: 12068308), a mutation
/\ ~ P =14 (=] = 1 =/ \ — resulting in substitution of valine (V) with a lysine (K] is seen in approximately 5-12% of
S M7 e Nl 1B N I VAR 7] N C , _
Dabrafenib + melanomas (COSMIC, PMID: 20630094, 22536370). This mutation deregulates the protein’s

W I L ) . ) o L R
jj 3_5 -7tb\m' Hb Trametinib kinase activity leading to constitutive BRAF activation (PMID- 26150740)
II:I:II (= B

fenib V600E Biomarker Summary: The hotspot for mutations in BRAF is at codon p.Ve00. Mutations at
Vemurafenib + p.V600 occur within the activation segment of the kinase domain resulting in increased kinase

%m activity. The most common activating mutation is the p.V600E mutation which results inan
amino acid substitution at position 600 in BRAF, from a valine (V) to a glutamic acid (E).
Encorafenib + Approximately 80-90% of p.v600 BRAF mutations are p.VE600E [COSMIC).
Binimetinib

Drug Sensitivity: BRAF p. V600E mutations are associated with increased sensitivity to BRAF
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Oncogenicity Scoring Filgen

Oncogenicity Classification

biosciences & nanosciences

Oncogenicity Scoring Recommendations

Recommended to Score Oncogenic:

E sc3 © The p\WBOOE variant occurs in 28376 samples in COSMIC.
B cE3 © The p\W&00E variant has been previously classified as pathogenic in

ClinVar The pW&00E variant has been previously classified as
oncogenic in CivIiC

| P+l © | The pWE00E mizsense variant is predicted to be damaging by both

_ SIFT and PolyPhen2 The valine residue at codon 600 of BRAF is
conserved in all mammalian species The nucleotide ¢.1792 in BRAF is
predicted conserved by GERP++ and PhyloP across 100 vertebrates.

| AR+1 © | The p\W&00E variant occurs in an active binding site.
| HR+1 O | The pVB0O0E variant occurs in a cancer hotspot

| NP+l © | 16 variants within & amino acid positions of the variant pW&00E have
B — been shown to be pathogenic, while none have been shown to be
benign.

Recommended to Score Benign

Mo Benign Criteria Recommended

Scored Criteria

ncogenicity Classification given Scored Criteria

Oncogenic (+10)

SC+3 CE+3 IP+1 AR+1 HR+1 HNP+1

ncogenicity Scale and Source:

The Golden Helix Oncogenicity score was developed to provide a criteria-based
scoring system similar to the ACMG Guidelines but with the numeric pathogenicity
scale introduced by Invitae’s Sherdoc scoring system. In consultation with the
GA4GH variant Interpretation in Cancer Consortium [WICC) system, the scaring
rubric was designed to rank variants by their pathogenicity in the context of cancers.
The most common somatic variants in COSMIC were used to tune and benchmark
the scoring system along with variants with highly rated clinical evidence in CIVIC.

Golden HelixttBRFEOD. 42/ (7>~ m HmIEES

BRI 7 )L TV L - Germline Population Catalogs - Somatic Catalogs
i N . _ _ - In-Silico Functional/Splicing - Domain / Hotspot Analysis
sHfiESROAT7(CHU T Oncogenic, Benign, - Previous / Clinical Evaluations - Gene Affinity to Variant Type

VUSREICEETHFEINDS
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Somatic Catalogs

Somatic Catalog Threshold in COSMIC va5
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Status: Present in Cosmic v95 in 28634 samples

ariant Frequency Thresholds:
Frequent (SC+3): 235

Recurrent (SC+2): =5

Observed (SC+1): =1

Absent (SC+0): 0

Sample Counts of BRAFVGOOE
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Germline Population Catalogs

gnomAD Exomes Variant Frequencies 2.1.1, BROAD

Population Group

/ Sub-Population
gnomaAD All Group:  gnomAD South Asian

Freq:  0.0033% (1 of 30612)

Status: Observed in 1/251,260 (0.0004%) alleles from individuals of gnomAD All
background

Homozygous Count for Selected Population

1kG Phase3 - Variant Frequencies 5a with Genotype Counts, GHI

gnomAD Exomes Variant Frequenues 2.1.1,BROAD @

gnomAD Exomes Variant Frequencies 2.1.1
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Somatic Catalogs: Rate of recurrence of mutation in somatic catalogs

G SC+0 Absent SC+1 Observed (= 1)

Reasons for Oncogenic
* The p.VGB0OOE variant occurs in 28376 samples in COSMIC.

SC+2 Recurrent (= 5)

Comment:

© SC+3 Frequent (= 35)
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Report As Biomarker
ariant Sets:

Classification Oncogenic

Tumor Type Melanoma

nterpretation:

The NM_004333 6(BRAF):c. 1799T=A(p VE00E) variant is a missense mutation in exon
15 of BRAF There is a moderate physicochemical difference between valine and
glutamic acid. The p. V600E variant occurs in 29701 samples in COSMIC. The p.V600E
variant has been previously classified as pathogenic in ClinVar. The p V600E variant
has been previously classified as oncogenic in CIVIC. The p.VEB00E missense variant is
predicted to be damaging by both SIFT and PolyPhen2 The valine residue at codon 600
of BRAF is conserved in all mammalian species The nucleotide ¢. 1799 in BRAF is
predicted conserved by GERP++ and PhyloP across 100 vertebrates. The p.WG00E
variant occurs in an active binding site. The p.WV800E variant occurs in a cancer hotspot
23 variants within 6 amino acid positions of the variant p.W800E have been shown to be
pathogenic, while none have been shown to be benign. For these reasons, this variant
has been classified as oncogenic.

niine ~Rete

i

Ences.

BEVEMRSNETHA N

nterpretation Motes

nterpretation Actions: nterpretation History:

b

(W]

Score

Annotations Gene Literature Assessments

CIVIiC Assessment ¢ lof7 »

Tumor Type

s:  Colorectal Adenocarcinoma, Papillary Thyroid
Cancer, Langerhans Cell Sarcoma, Biliary Tract,
Melanoma, Larynx Sguamous Cell Carcinoma,
Owvary/Fallopian Tube, Mon-5Small Cell Lung
Cancer, Cholangiocarcinoma, Intrahepatic
Cholangiocarcinoma, Serous Owvarian Cancer,
Astrocytoma, Cutaneous Melanoma, Plasma
Cell Myeloma, Hairy Cell Leukemia,
Gastrointestinal Neurcendocrine Tumors

BRAF VBOO0E has been shown to be recurrent in many cancer types, It
is one of the most widely studied variants in cancer. This variant is
correlated with poor prognosis in certain cancer types, including
colorectal cancer and papillary thyreid cancer. The targeted therapeutic
dabrafenib has been shown to be effective in clinical trials with an
array of BRAF mutations and cancer types. Dabrafenib has also shown
to be effective when combined with the MEK inhibitor trametinib in
colorectal cancer and melanoma. However, in patients with TP53,
CDEMNZA and KRAS mutations, dabrafenib resistance has bean
reported. lpilimumab, regorafenib, vemurafenib, and a number of
combination therapies have been successful in treating VG0O0E
mutations, However, cetuximab and panitumumahb have been largely
shown to be ineffective without supplementary treatment.

Source: CIVIC (2022-05-01) &

B FHIERCEDE. BRARNEROTFAM BN EKINS

B SEEOT - IRN-ADBEIRBED. 12512 TENMN I EE
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ACMG Criteria Recommendations

Scoring System

ACMG Variant Classification (Richards et al. 2015) [

To change the classification system close the evaluation and edit the Proje

Recommended to Score Pathogenic
|8 PM2
(@ PM1

Probability
PolyPhen2. The serine residue at codon 257 of RAFL is conserved in all '
mammalian species. The nucleotide c.770 in RAFL is predicted conserved by 100
GERP++ and PhyloP across 100 vertebrates. 80
|' B Ps1 ) | The S257L variant is a missense mutation resulting in an amino acid change 60
— — whichis shared by the previously classified pathogenic variant p. 52571 40
| EME O | The 52571 variant is a missense mutation resulting in an amino acid change 20
—— ' which occurs at the same amino acid position as 2 previoushy classified o
pathogenic variants.
Recommended to Score Benign
Mo Benign Criteria Recommended

(5] | The 52571 variant is novel (not in any individuals) in gnomAD All. The S257L
wariant is novel (notin any individuals) in 1kG All.

) | 25 variants within & amino acid positions of the variant S25701 have been shown
ta be pathogenic, while none have been shown ta be benign.

Probability of Pathogenic given Scored Cr

The gene RAFL has a low rate of benign missense variation as indicated by a

ter

a

high missense variants Z-Score of 2.46. The gene RAF] contains 40 pathogenic
missense variants, indicating that missense variants are a common mechanism

of disease in this gene.

The 52571 missense variant is predicted to be damaging by both SIFT and

Frr
(8]

SsImMcauo

LE

Vs

LP

Status: Probability of 88.7% predicting classification of Pathogenic

B ABIEHRERYNU7 > hOFHEIC (. ACMGHA RS54 > OFHMmIE B Z{ER

B Secondary GermlinetUTLR—MNIENNERTEE
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Evidence Assessment

4 N

Tier I: Variants of Tier Il: Variants of

Tier lll: Variants

Tier IV: Benign or

SAAN=N—(CXFF B NADBEITEDT)
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175
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VSClinical AMPTI(Z. ZIE8R— AN E#H% 5]
EHU NAANV-D-EDIEFT AN E, Y
NI 7 EEMNICHIEZITS

Strong Clinical
Significance

Therapeutic,
prognostic &
diagnostic

FDA-approved therapy
Included in
professional guidelines

Well-powered studies
with consensus from
experts in the field

Potential Clinical
Significance
Therapeutic,

prognaostic &
diagnaostic

FDA-approved therapy
for different tumor
types or investigational
therapies

Multiple small
published studies with
SOMe CONsensus

Preclinical trials or a
few case reports
without consensus

of Unknown
Clinical
Significance

Mot observed at a
significant allele
frequency in the
general or specific
subpopulation
database, or pan-
cancer or tumeor-
specific variant
database

Mo convincing
published evidence of
cancer association

2017} Standards and Guidelines for the Interpretation and Reporting of Sequence Variants in Cancer:

Likely Benign

Observed at a
significant allele
frequency in the

general or specific
subpopulation
databases

Mo existing published
evidence of cancer
association

10
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- Gene Summary
- Outcomes & Frequency
- Biomarker Summary
- Clinical Evidence
+ Drug Sensitivity
- Drug Resistance
- Prognostic
- Diagnostic
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~ Related Interpretations for Melanoma (4)
VBOOR Melanoma ¢ 20f4 »

saved B Golden Helix 3

saved In:  Golden Helix CancerkB 2022-03-08, GHI

Show More v

~ Related Interpretations for other Tumor Types (11)
VB00E Non-Small Cell Lung Cancer € 20f11 >

Saved B Golden Helix =

Saved In:  Golden Helix CancerkB 2022-03-08, GHI

Show More v

Report BRAFVE00E Drug Sensitivity:

Sensitivity to Drugs:

Clinical Evidence Tier:
Interpretation Saved for:

Interpretation Scope:

Interpretation:

Dabrafenib + Trametinib x
Vemurafenib + Cobimetinib x
Encorafenib + Binimetinib x

Tier | - Level A

Melanoma

BRAF VB00E

BRAF p WV600E mutations are associated with increased sensitivity to BRAF
inhibitors; vemurafenib (PMID: 21639608, 206155844, 22356324), dabrafenib

(PMID: 22608

338, 22735384), dabrafenib and trametinib (PMID: 23020132). The

combination of a BRAF inhibitor along with a MEK inhibitor is shown not only to
increase response rate but also to increase progression-free survival.

Patients whose tumors harbored p.V600E or p. V600K mutations showed better
responses to the MEK inhibitor, trametinib, than to chemotherapy of dacarbazine
or paclitaxel (PMID: 22663011). Patients with p. V600E or p.VE00K-mutated
tumors also showed better responses to trametinib than patients with BRAF wild
type tumors (PMID: 22805292).

MNational Comprehensive Cancer Network (NCCN) guidelines advise that first-line
systemic treatment options for patients with BRAF-mutant metastatic or
unresectable melanoma include BRAF/MEK inhibitor combination therapy with
dabrafenibftrametinib or vemurafenib/cobimetinib, or single-agent BRAF inhibitor
therapy with vemurafenib or dabrafenib. The NCCHN panel considers single-agent

(oY)

(Y

B

mproved survival with vemurafenib in melanoma with BRAF WE00E mutation

nhibition of mutated, activated BRAF in metastatic melanoma.

Survival in BRAF WB00-mutant advanced melanoma treated with
vemurafenib. A et

Dabrafenib in patients with melanoma, untreated brain metastases, and other
solid tumours: a phase 1 dose-escalation trial. t t
Dabrafenib in BRAF-mutated metastatic melanoma: a multicentre, open-label,
phase 3 randomised controlled trial. H A et t A

Combined BRAF and MEK inhibition in melanoma with BRAF VE00 mutations.

=

11
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B Golden Helix CancerKBLAMZ . X HFT—HR—Z DA

- DrugBank
- CIViC
- PMKB (Precision Medicine Knowledgebase)

SN — R I 2EH R EE

B Golden Helix CancerKBEEIBRIC, NAAN—H—CUISBHENAEDOIET VAL, BRERAY
FEFRARIESEER . SEmXBEDIBHRN, HAFTLI—RTETHNDHSN TS
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Drug Sensitivity (35)

Filter Evidence

Drugs

Atezolizumab

Cobimetinib, Vemurafenib, ...
Cobimetinib, Vemurafenib, ...

Fluorouracil, Binimetinib, C...

Dabrafenib + Trametinib

Drug Resistance (4)

Biomarker

BRAF Mutation
BRAF WV600E, BRAF
BRAF V600D, BRAF
BRAF codon(s) 600 :

BRAFWV&00

Prognostic (3)

Diagnostic (1)

'-'&t-_'|'|i"'=;|

Mutation Region Gene

disease [ Tissue Evidence

Cutaneous Melanoma / Skin

Melanoma / Skin

Melanoma / Skin

Melanoma, Langerhans Cell Hist Drug Sensitivity. VemurafenibDabrafenibDabr...

Skin Melanoma [ Skin

Drug Sensitivity. Atezolizumab is indicated to ...
Drrug Sensitivity. B-RAF is a member of the R...

Drug Sensitivity. DrugVemurafenibDabrafenib...

Supports Sensitivity/Response. The Combi-v |...

Ja:]
<
(T

1 - Drug Bank
1 - Tierl
1 - Tierl
1 - Tierl

A - Validated

FDA Approved
PMKB
PMKB
PMKB

* o ok W

Filgeng
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CIVIC Eld 1409 < 8of35 »
Drug: Vemurafenib @ Q
Supports Sensitivity/Response
Skin Melanoma
BRAF V600E
Level: A - Validated TrustRating: W W W W W

Phase 3 randomized clinical trial comparing vemurafenib with
dacarbazine in 675 patients with previously untreated, metastatic
melanoma with the BRAF VE00E mutation. At 6 months, overall survival
was 84% (95% confidence interval [Cl], 78 to 89) in the vemurafenib
group and 649% (95% Cl, 56 to 73] in the dacarbazine group. A relative
reduction of 63% in the risk of death and of 74% in the risk of either
death or disease progression was observed with vemurafenib as
compared with dacarbazine (P<0.001 for both comparisons). £

o oGt
= 25.

E2 Improved survival with vemurafenib in melanoma with BRAF WG00E
mutation. Char PE 3642 E

A Study of Vemurafenib (RO5185426) in Comparison With
B Dacarbazine in Previously Untreated Patients With Metastatic...

12
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Tumor Type - Melanoma

Tissue
Mervous
System
Peritoneum
FPleura
Prostate
Skin
Soft Tissue
Testis
Thymus
Thyroid

Uterus
]

Selected Tumor Type:

Melanoma (MEL)

Selected Main Type

Melanoma (MEL)

Tumor Type

Melanoma (MEL)
Acral Melanoma [ACRM)
Congenital Newvus [SKCH)
Cutaneous Melanoma (SKCM)
Deasmoplastic Melanoma (DESM)
Lentigo Maligna Melanoma [SKLMM)
Melanoma of Unknown Primary (MUP)
Spitzoid Melanoma (SPZM)
Acral Lentiginous Melanoma (ALM)
birkal Call Carcinnma MY

MNCI Concept ID
C3224

Most Common:
Mon-5mall Cell Lung Cancer (NSCLC)
Invasive Breast Carcinoma (BRCA)
Colorectal Adenocarcinoma (COADREAD)
Prostate Adenocarcinoma (PRAD)

Melanoma (MEL)

Well-Differentiated Thyroid Cancer (WDTC)

Cwarian Epithelial Tumor (OWT)
Bladder Urathelial Carcinoma (BLCA)
Glioblastoma (GB)

Pancreatic Adenocarcinoma (PAAD)
Sarcoma, NOS [SARCNOS)

Renal Cell Carcinoma (RCC)
Endometrial Carcinoma (UCEC)
Lymphoid Neoplasm (LNM)

Head and Neck Squamous Cell Carcinoma

[HNSC)

13
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Included Somatic Variants

3

Small Variants (2) CNWVs (0) Fusions (0) Wild-Types (0)
ST T .
K
Kl S
,/ 3 r-Po e T Thassificatien- & _ _ _ Rej Last Classified
2 e
o OO
ariants to Select: Enter CNV: Enter Fusion
Y Filter Variants (Variants) EGFR 19 EML4-ALK
ariant AF Gel_eHa chmg Query: Genes Matching Query
PIK3CA p.G118D EGFR Primary Gene
EGFR pT790M Senomic Region: ALK
. ? 53:42413 55,242 513 enomic Reg
5 EGFR p.LB5ER . -
8 corReles inically Relevant Trans 2:29,415640 - 30,144,452
TP53 pR273H NM_ 035228 5 Clinically Relevant Transcript
Mumber of E = NM_004304.5
28
E):cn 19 EMIL4
enomic Re J
2:42 396, 493 42,559,688
o Het Deletion © Deletion Duplication Clinically Relevant Transcript
atlon Uir :_:I"|: ) )
Germline Suspected @ Somatic Loss of Heterozygosity NM_019065.5
Ratie f-score Automatically Select Primary Gene
Select Al Clear Al m
v Small Variant v CNV v' Fusion Gene
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e /

E] Clinica

Biomarker Tumor Type Significance
b‘/\/*ﬁ*%*& EGFR Mon-Small Cell Tier |
Le858R Lung Cancer Level A
TP53 Mon-Small Cell Tier Il
R273H Lung Cancer Level C
RET Non-Small Cell Tier |
Activating Mutation Lung Cancer Lewvel A

Golden Helix
CancerKB

INAAY—H— \

2

v IEFIALNISAE

ERPRAYAZER

v RAEEEEE

sm S A S

/

B WAL\ AANY—-h—2Z2 AT 3L, Golden Helix CancerkKB
(CEENMTHON. BEINICIET DAL ZIEDE R
'Iai&ﬂth‘ﬂjjjéné

B Golden Helix CancerKBh5DH &R, AOXIFAR—X
DEHRESEBURHS. REHDIEE

HEICGU T, MO —-ZADT—5ZFIFL. [EiRziRE
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@ Drug & Clinical Trials Review

a

B (REEEREOFE. BRARGBRIERROMERZITD

- ZEIEER - ERAREERIBHR
(DrugBank) (NCI Cancer Clinical Trials)
v" Drug Description v' Phase/status
v' Indications and Use v/ Study type and location
v" Pharmacodynamics v' Contact information
v' Mechanism of Action v' Start and finish date
v Min-max age/gender

B ERARGHERIGIRG. ERZIEEL TORENEIRE
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Mearest Clinical Trial Sites:
Country lapan
BEIRUEERTETH
DERAREERSD
Therapeutic Options
Drug Biomarkers Response Clinical Trials 3
Osimertinib EGFR T790M Sensitivity to FDA Approved Therapy Within Indication 0 Selected | I8 Matching Trials (1)...
Capmatinib MET Activating Mutation Sensitivity to FDA Approved Therapy Within Indication 0 Selected | 1@ Matching Trials (1)...
Tepotinib MET Activating Mutation Sensitivity to FDA Approved Therapy Within Indication 0 Selected | 1@ Matching Trials (1)...
Crizotinib MET Activating Mutation, A... Sensitivity to FDA Approved Therapy Within Indication 0 Selected 18 Matching Trials (0)...
Alectinib ALK Fusion Sensitivity to FDA Approved Therapy Within Indication 0 Selected 181 Matching Trials (0). ..
13 Records Total 13 Records 1 2 3 > Records per page: 10 20 B0
B (RESEEILC. FDAKGRPEERBRIEIRO—ENRREIND

EREIRLTHEHF L BREN TETHORRRRBROAENTREND
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B (REEEEILIC. DrugE}ank(Cﬁ‘ﬁéﬂ
TLVREHIOFEMIBHRES Y 1/h— REIHE
THESR N BIRE

B A AN D—DIREEERIEVA LI,
LiR—MNIIBEHITDEETIRE

Report Osimertinib

Biomarkers:

Relevance to Patient:
Approved For:
Commercial Labels:

Clinical Trials:

niine ~ererences

£ 1lof13 3

EGFR T720M

Biomarker Association: &) Drug Sensitivity

FDA Approved Therapy Within Indication
Metastatic Non-Small Cell Lung Cancer
Tagrisso

1) Matching Trials (1)

ndication for Use

Osimertinib is indicated for the treatment of patients with metastatic epidermal
growth factor receptor (EGFR) T730M mutation-positive non-small cell lung
cancer (NSCLC), as detected by an FDA- approved test, who have progressed
on or after EGFR-TKI therapy.

Description :

Osimertinib is an oral, third-generation epidermal growth factor receptor (EGFR)
tyrosine kinase inhibitor {TKI) drug developed by AstraZeneca Pharmaceuticals.
Its use Is indicated for the treatment of metastatic non-small cell lung cancer
(NSCLC) in cases where tumour EGFR expression is positive for the T790M
mutation as detected by FDA-approved testing and which has progressed
following therapy with a first-generation EGFR tyrosine kinase inhibitor.
Approximately 10% of patients with NSCLC have a rapid and clinically effective
response to EGFR-TKIs due to the presence of specific activating EGFR
mutations within the tumour cells. More specifically, deletions around the LREA
motif in exon 18 and exon 21 L858R peoint mutations are correlated with
response to therapy.

Development of third-generation EGFR-TKIs, such as osimertinib, has been in
response to altered tumour resistance patterns following treatment and toxic
side effects that impact patient quality of life. Treatment with first-generation

afa e
S

~ Osimertinib Details
Osimertinib DrugBank Details

Conditions: Metastatic Non-Small Cell Lung Cancer, Non-Small Cell
Lung Carcinoma (NSCLC)

Status: Label &

Product: Tagrisso

Synonyms:  Mereletinib, N-(2-{[2-(dimethylamino)ethyl]
(methyl)amino}-4-methoxy-5-{[4-{1-methyl-1H-indol-3-
yl)pyrimidin-2-yl]amina}phenyl)prop-2-enamide,
Osimertinib, Osimertinibum

Lirnug Lesc

Osimertinib is an oral, third-generation epidermal growth factor receptor
[EGFR) tyrosine kinase inhibitor (TKI} drug developed by More...

ndications and Use:
Osimertinib is indicated for the treatment of patients with metastatic
epidermal growth factor receptor (EGFR) T790M mutation-posi More..

ynamics:

A pharmacokinetic/pharmacodynamic analysis suggestad a
concentration-dependent QTc interval prolongation of 14 msec (upper
bound o Mare..

Pharmaco

Mechanism of Actior

Osimertinib is an epidermal growth factor receptor (EGFR) tyrosine
kinase inhibitor (TKI) that binds to certain mutant forms of EG More...

30 (2022-06-01) '

Hide ~
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Summary/Diseases

v EBRIDEASA ML

Inclusion Criteria Sites(11)

& Recruiting

Phase 2

September 19, 2019 — March 30, 2023
Age 18 Years+, Male or Female

Tepotinib
Osimertinib

Gene Variant

Phosphotransferase Gene

Receptor Tyrosine Kinase Gene Mutation
Kinase Family Gene

Oncogene Deregulation

Gain of Function Gene Mutation

Growth Factor Receptor Gene

Receptor Gene

Gene Amplification Abnormality

v BY-

[1i]

MCTO03940703 A Study of Tepotinib Plus Osimertinib in Osimertinib Relapsed
MET Amplified NSCLC (INSIGHT 2)

earest Location: Hamamatsu-shi (Hamamatsu University School of Medicine,

Summary/Diseases

Inclusion Criteria Sites(11}

Inclusion Criteria:

Locally advanced or metastatic Non-small Cell Lung Cancer (MSCLC)
histology (confirmed by either histology or cytology) with
documented activating Epidermal Growth Factor Receptor (EGFR)
mutation

Eastern Cooperative Oncology Group (ECOG) performance status of
0 or 1 and a minimum life expectancy of 12 weeks

Acquired resistance on previous first-line osimertinib. Participants
must meet both of the following 2 criteria:

Radiological documentation of disease progression on first-line
osimertinib

Obijective clinical benefit documented during previous osimertinib
therapy, defined by either partial or complete radiological response,
or durable stable disease (SD) (SD should last greater than (») 6
maonths after initiation of osimertinib

Have received only first-line osimertinib as a prior line of therapy in
the non curative advanced or metastatic NSCLC setting

[ T o oY YL U AU S I TR N o ot ) NP SUNPRNY DU R

v REOE%E

B ERREERICOVTE., SIRIDOSA MUCHIR, STEHMBIBIR MR A

B GRERY A MIOWTEL YIIL— MRDESHERREND

biosciences & nanosciences

Summary/Diseases Inclusion Criteria Sites(11)
Sites in Japan
Hamamatsu-shi [Suspended)

Hamamatsu University School of Medicine, University Hospital -
Dept of Respiratory Medicine

Kitaadachi-gun (Recruiting)
Saitama Cancer Center

Kurume-shi (Recruiting)
Kurume University Hospital

MNagoya-shi (Recruiting)
MNagoya University Hospital - Dept of Respiratory Medicine

Niigata-shi (Recruiting)
Niigata Cancer Center Hospital - Dept of Internal Medicine

v EheSA b

=
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NCT03940703 4 < 20of2 )

A Study of Tepotinib Plus Osimertinib in Osimertinib Relapsed MET Amplified
NSCLC (INSIGHT 2)
Relevant Therapies: Osimertinib @

Tepotinib &

Relevant Biomarkers: MET Activating Mutation &

Reported Attributes of Trial:

Status: Recruiting

Phase: Phase 2

Start/End: 2019-09-19 —  2023-03-30
Eligibility:

Age 18 Years+, Male or Female

Selected Sites:

Magoya-shi (Recruiting)
1 Selected

Nagoya University Hospital - Dept of Respiratory Medicine

Y41 hDiEIR

This study will assess the antitumor activity, safety, tolerability, and
pharmacokinetics (PK) of the Mesenchymal-epithelial Transition Factor {(MET)
inhibitor tepotinib combined with the Srd generation EGFR inhibitor asimertinib
in participants with advanced or metastatic non-small cell lung cancer
(NSCLC).

Summary / Description:

Relevant Inclusion Criteria:

s Locally advanced or metastatic Non-small Cell Lung Cancer (NSCLC)
histology (confirmed by either histology or cytology) with documented
activating Epidermal Growth Factor Receptor (EGFR) mutation

biosciences & nanosciences

Details and Sites

Summary/Diseases Inclusion Criteria Sites(11)

Sites in Japan

Hamamatsu-shi (Suspended)
Hamamatsu University School of Medicine, University Hospital -
Dept of Respiratory Medicine

Kitaadachi-gun (Recruiting)
Saitama Cancer Center

Kurume-shi (Recrurting)
Kurume University Hospital

Magoya-shi (Recruiting)

Nagoya University Hospital - Dept of Respiratory Medicine

Niigata-shi (Recruiting)
Niigata Cancer Center Hospital - Dept of Internal Medicine

Mishinomiya-shi (Recruiting)
Hyogo College of Medicine Hospital - Dept of Respiratory
Medicine

Okayama-shi (Recruiting)
Okayama University Hospital - Dept of Respiratory
Medicine/Allergy

Osaka-shi (Recruiting)
Osaka City General Hospital

Osakasayama-shi (Recruiting)
Kindai University Hospital
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-
o Golden Labs Patient Name Report Date Tumor Type
= Precision Medicine  nscLc sample (DRAFT) NSCLC
(o} S \ N =N \ » =
m LR—NefEmgBE. IOy 7 Y E S TURREN, — o —— —
N nE datlent Intformartion RETErence INTtormacon ample Inftormation
TBE D;BARE AT - e -
atient Name MSCLC Sample Ordering Physician Specimen Site
. . . DOB Order Date Collection Date
= Pat'ent |nformat|on Sex Unknown Contact/Recipient Received Date
- MRN Additional Accession #
- Biomarkers
S d | ABOUT THE TEST
- econ ary germ Ine Golden Labs utilizes a Mext Generation Sequencing (NG5) based assay of 50 cancer related genes to detect relevant genomic alterations
- Drugs a nd trla |S that provide therapeutic guidance, disease diagnostic evidence or prognostic indication. See Method & Limitations.
- Coverage and sequence summary T
- Citations
BIOMARKERS WITH FDA APPROVED DRUGS
GENOMIC FINDING FDA-APPROVED THERAPIES FDA-APPROVED THERAPIES POTENTIALCLINICAL TRIALS
I PATIENT'S TUMOR TYPE IN ANOTHER TUMOR TYPE

u }("rj?_b_(:jb\t(j:\ E-ij(_CLx-Fd)7t0:/3>:\to)EE’$E’\J EGFR Osimertinib None Yes, see clinical trials section
ﬁg¥R¢&\ I/7I_:_ H:%Bﬁ?éztb“ﬂﬁg T730M

MET Capmatinib, Tepotinib, Crizotinib None Yes, see clinical trials section
- Ge n e Su m ma r-y Activating Mutation
ALK Crizotinib, Alectinib, Ceritinib, None None

= OutcomeS & Frequency Fusion Brigatinib, Lorlatinib
- Biomarker Summary

- Clinical Evidence

H SV GENE TYPE DESCRIPTION GEMOTYPE DISEASERISK CLASSIFICATION
- Drug Sensitivity S
. TP53 . Arg273His Homozygous Autosomal Dominant Likely pathogenic
- Drug Resistance variant

* Prognostic

- Diagnostic
21
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Tier | - Level A
Drug Sensitivity
Drug Resistance

vity to Drugs:
Osimertinib

Lesistance 1o D'ngz
Erlotinib
Gefitinib
Afatinib
Dacomitinib

EGFR T790M Biomarker Summary:

EGFA p.T790M is an exon 20 missense mutation that is associated with
acguired resistance to EGFR tyrosine kinase inhibitor (TKI) therapy in non-
small cell lung cancer (NSCLC). EGFR p. T790M has been reported as an
acquired mutation in approximately §0% of NSCLC patients with disease
progressicn after intial response to first- or second-generstion EGFR TKls
(PMID: 25979928, 234705965, 25271963, 24101047, 15737014,
17020882, 19589612). Within the EGFR ATP hinding pocket, codon Thr780
represents a “gatekeeper” residue that regulates TKI binding. The precise
mechanisms of EGFR p.T790M resistance remain unclear, althaugh
preclinical studies suggest that this mutation confers TKI resistance by
increasing EGFR affinity for ATP and/or sterically hindering TKI binding to
EGFR (PMID: 18227510, 15728811, 15897464, 17020982). The EGFR

p. T790M mutation is generally detected together with EGFR sensitizing
mutations such as exon 19 deletions (Ex19del} or p.LE58R (PMID:
31562956, 30108370). In very rare cases (~0.5% of never-smokers with
NSCLC), EGFR p.T790M has been identified in treatment-naive NSCLC
patients; in this context, EGFAR p.T790M may be a germline mutation that
is associated with predisposition to familial lung cancer (PMID: 16258541,
22588155, 24736066).

biosciences & nanosciences

v AN h—1EHR

Osimertinib
FDA Approved Therapy
Within Indication

FDA Approved
Drug Sensitivity

Approved For:
Metastatic Mon-Small Cell
Lung Cancer

Relevant Biomarker:

EGFR T790M

Commercial Labels:
Tagrisso

Indication for Use: Osimertinib is indicated for the treatment of patients with metastatic epidermal
growth factor receptor (EGFR) T790M mutation-positive non-small cell lung cancer (NSCLC), as
detected by an FDA- approved test, who have progressed on or after EGFR-TKI therapy.

Osimertinik Description:

Osimertinib is an oral, third-generation epidermal growth factor receptor (EGFR) tyrosine kinase
inhibitor (TKI) drug developed by AstraZeneca Pharmaceuticals. Its use is indicated for the
treatment of metastatic non-small cell lung cancer (NSCLC) in cases where tumour EGFR expression
is positive for the T790M mutation as detected by FDA-approved testing and which has progressed
following therapy with a first-generation EGFR tyrosine kinase inhibitor. Approximately 103 of
patients with NSCLC have a rapid and clinically effective rezponse to EGFR-TKIs due to the presence
of specific activating EGFR mutations within the tumour cells. More specifically, deletions around
the LREA motif in exon 19 and exon 21 LBSER point mutations are correlated with response to
therapy.

Development of third-generation EGFR-TKIs, such as osimertinib, has been in response to altered
tumour resistance patterns following treatment and toxic side effects that impact patient quality of
life. Treatment with first-generation EGFR-TKIs {gefitinib and erlotinib) has been associated with the
development of resistance through activating mutations in the EGFR gene. Second-generation
EGFR-TKI= (afatinib and dacomitinib) were then developed to be more potent inhibitors, although
their use is associated with increased toxicity through nonspecific targeting of wild-type EGFR. In
contrast, third-generation inhibitors are specific for the gate-keeper T790M mutations which
increases ATP binding activity to EGFR and result in poor prognosis for late-stage disease.
Furthermore, osimertinib has been shown to spare wild-type EGFR during therapy, thereby reducing
non-specific binding and limiting toxicity.

TP53

Homozygous p.R273H
NM_000546.6:c.818G>A

Likely pathogenic

Interpretation Disorder: Unspecified / All Highly Penetrant Disorders
ACMG Classification: Likely pathogenic

Interpretation: The missense variant NM_0005458.6{TP53):c.818G>A (p.Arg273His) causes the
same amino acid change as a previously established pathogenic variant. The variant is observed in
ane or mare well-documentad healthy adults. There is a small physicochemical difference between
arginine and histiding, which is not likely to impact secondary protein structure as these residues
share similar properties. 29 variants within & amino acid positions of the variant Arg273His have
been shown to be pathogenic, while none have been shown to be benign. The Arg273His missense
variant is predicted to be damaging by both SIFT and PolyPhen2. The arginine residue at codon 273
of TP53 is conserved in all mammalian species. The nucleotide ¢ .B18 in TP33 is predicted conserved
by GERP++ and PhyloP across 100 vertebrates. For these reasons, this variant has been classified as
Likely Pathogenic.

Technical Data for TP53 Arg273His:
Transcript and Coding Change  NM_000546.6:c.818G=A (p Arg273His)
Location 17:7577120
Human Genome (GRCh37) NC_000017.10: g.7577120C>T
Human Genome (GRCh38] NC_000017.11: g.7673802C=T
dbSNP Identifier rs28934576
Clinvar Variant ID 12366
Ashkenazi Jewish Allele Frequency  1/10072 (0.01%)
NGS Reads Supporting Change  100.00%

v ATEHERERSNUT > MEHR

NCT03940703
Started: 2019-09-19
Ends: 2023-03-30

Osimertinib
Tepotinib

Relevant Biomarker:

MET Activating Mutation

Mearby Sites:

Nagoya-sh

Nagoya University Hospital -
Dept of Respiratory Medicine

A Study of Tepotinib Plus Osimertinib in Osimertinik Relapsed MET Amplified NSCLC {INSIGHT 2)

This study will assess the antitumor activity, safety, tolerability, and pharmacokinetics (PK) of the
IWesenchymal-epithelial Transition Factor (MET) inhibitor tepotinib combined with the 3rd
generation EGFR inhibitor csimertinib in participants with advanced or metastatic non-small cell lung
cancer (NSCLC).

Eligibility: Age 12 Years+, Male or Female

v EEBHR

v EERERISHR ’
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TEL: 052-624-4388 (9:00~18 : 00)
FAX: 052-624-4389
E-mail: biosupport@filgen.jp
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