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Laboratory medicine
Clinical Pathologists




(Medical laboratory

Clinical Laboratorya laboratory where tests are carried out on
clinical specimento obtain information about the health of a
patient to aid indiagnosis, treatmentand preventionof disease.

Hospital/Medical center comprehensive tests
Clinics/Nursing home/Londerm careX: basic tests

Types Commercial Labindependent providing test that is
otherwise not provided in other settings due to low test
volume or complexity



Pharmacogenetica:
History
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A When Pythagoras noted that
Ingestion of fava beans resulted
In a potentially fatal reaction Iin B
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X Chromosome rG6PD gene
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ADrug metabolism (pharmacokinetics)
AEfficacy (pharmacodynamics)
AToxicity
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Drug Development and Precision Medicine

ADME :absorption,distribution, metabolism and excretion



Drug safety- Immune Relate

Table 2 | Examples of immune-mediated adverse reactions
associated with HLA alleles

Reactions Drug HLAclass| HLAclass I

SCAR Allopurinol HLA-B*58:01"** NA

Carbamazepine  HLA-A*31:01"%°  NA
HLA-B*15:02"
B*15:21
B*57:01'%

Dapscne HLA-B*13:01™%1%5  NA

Nevirapine HLA-C*04:0745%7  NA

Phenytoin HLA-B*15:02%  NA . .
Abacavir HLA-B*57:01™° N T O X I C I ty
Vancomycin HLA-A*32:01*" NA

Amoxicillin- HLA-A*02:01"" HLA-DRB1*15:01- X .

Clavulanate DRB5*01:01-
DQB1*06:02
ha p LG[\I pe]sl 2143

Flucloxacillin HLA-B*57:01 NA g N
Ticlopidine HLA-A*33:03“4145  NA
Agranulocytosis  Clozapine HLA-B*38 HLA-DRB5*02:01
HLA-B*39
HLA-B*67"*
HLA-Cw7-B18
HLA-Cw7-B39
haplotype™’
Typel @-Lactam NA HLA-DRB1*10:01%

hypersensitivity  antibiotics HLA-DRA rs7192"*
reaction

DILI, drug-induced liver injury; DRESS, drug reactions with eosinophilia and systemic
symptoms; NA, not applicable; SCAR, serious cutaneous adverse reactions (includes
Stevens-Johnson syndrome, toxic epidermal necrolysis and DRESS).

Nature Reviews Genetigslume 24, pages35Q362 (2023)
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APrecision Medicine / Right Drug (te&i) the Right Patient
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To deliver the Right drug to the Right person

at the Right dose

Higher dose of

Lower dose of
drug X' drug 'X'
recommended

recommended

£ X1 An ¢

- . An alternative Optimal dose
n A Biomarkers drug ¥ of drug X
recommended recommended




Y U.S. FOOD & DRUG

sizca Companion Diagnostics

‘ f Share | X Post | in Linkedin Email | &= Print

A companion diagnostic is a medical device, often an in vitro diagnostic (IVD), which
provides information that is essential for the safe and effective use of a corresponding
drug or biological product.

Companion diagnostics can:

« identify patients who are most likely to benefit from a particular therapeutic product,

« identify patients likely to be at increased risk for serious side effects as a result of
treatment with a particular therapeutic product; or

» monitor response to treatment with a particular therapeutic product for the purpose of

adjusting treatment to achieve improved safety or effectiveness.

If the diagnostic test is inaccurate, then the treatment decision based on that test may not
be optimal. |



COMPANION VS COMPLEMENTARY DIAGNOSTICS!

Companion Diagnostic

A Medical device, often an in vitro diagnostic, which:

A Provides information that is essential for the safe and effective use of a
corresponding drug or biological product

A Can help identify patients in whom benefits from a particular therapeutic product
outweighs any potential side effects or risks 2

Complementary Diagnostic

A TyEe of in vitro diagnostic that can lend information about the
risk/benefit of a drug

A Biomarker is NOT a prerequisite for receiving the drug

A May inform on enhanced benefit in a subpopulation of patients (even when
therapeutic benefit has been shown in all populations)

pIY U.S. FOOD & DRUG

+—Home / Medical Devices / Products and Medical Procedures / In Vitro Diagnostics / Companion Diagnostics

Companion Diagnostics

1. Scheerens H. Clin Transl Sci. 2017; 10(2): 84892. 2. US FDA. Companion Diagnostics. [website]



List of Cleared or Approved Companion
Diagnostic Devices (In Vitro and Imaging
content urent s Tools)

of:
10/29/2024
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Regulated Product(s)
Medical Devices

A companion diagnostic device can be in vitro diagnostic (IVD) device or an imaging tool
that provides information that is essential for the safe and effective use of a corresponding
therapeutic product. Below is a table of cleared or approved companion diagnostic
devices (in vitro and imaging).

The use of an IVD companion diagnostic device is stipulated in the instructions for use in
the labeling of the diagnostic device. The IVD companion diagnostic devices included in
the first table below are indicated for a specific therapeutic product(s). Some VD
companion diagnostic devices are indicated for a specific group of oncology therapeutic
products (see FDA's guidance document, Developing and Labeling In vitro Companion
Diagnostic Devices for a Specific Group of Oncology Therapeutic Products, for more

information on group labeling). The second table below lists companion diagnostic devices
with group labeling indications.



Please submit any questions to DICE@fda.hhs.gov.

List of Cleared or Approved Companion Diagnostic
Devices (In Vitro and Imaging Tools)

Search: | BRAF Export Excel = Show 10 + entries

PMA /
510(k) /
513(f)(2) /
HDE
(Approval /
Diagnostic Indication Clearance /
Name - Sample Drug Trade Name Biomarker(s) Grant
(Manufacturer) “ Type (Generic) NDA/BLA < Biomarker(s) % (Details) Date)

cobas 4800 BRAF Melanoma - Zelboraf (vemurafenib) BRAF VE00E P110020
V600 Mutation Test ~ Tissue NDA 202429 (08/17/2011)
(Roche Molecular

Systems, Inc.)

cobas 4800 BRAF Melanoma - Cotellic (cobimetinib) NDA VB00E or V60OK  P110020/S016
V600 Mutation Test  Tissue 206192 in combination (11/07/2016)
(Roche Molecular with Zelboraf
Systems, Inc.) (vemurafenib) NDA

202429

FoundationOne Non-Small Tafinlar (dabrafenib) NDA P170019
CDx (Foundation Cell Lung 202806 in combination (11/30/2017)
Medicine, Inc.) Cancer with Mekinist (trametinib)

(NSCLC) - NDA 204114

Tissue

FoundationOne Melanoma - Mekinist (trametinib) NDA VB00E and P170019
CDx (Foundation Tissue 204114 V600K (11/30/2017)
Medicine, Inc.) Group




FoundationOne
CDx (Foundation
Medicine, Inc.)

FoundationOne
CDx (Foundation
Medicine, Inc.)

FoundationOne
Liquid CDx
(Foundation
Medicine, Inc.)

FoundationOne
Liquid CDx
(Foundation
Medicine, Inc.)

Oncomine Dx
Target Test (Life
Technologies
Corporation)

Oncomine Dx
Target Test (Life
Technologies
Corporation)

Melanoma -
Tissue

Non-Small
Cell Lung
Cancer
(NSCLC) -
Tissue

Non-Small
Cell Lung
Cancer
(NSCLC) -
Plasma

Metastatic
Colorectal
Cancer
(mCRC) -
Plasma

Non-Small
Cell Lung
Cancer
(NSCLC) -
Tissue

Anaplastic
Thyroid
Cancer (ATC)
- Tissue

Tecentriq (atezolizumab)
BLA 761034 in
combination with Cotellic

(cobimetinib) NDA 206192

and Zelboraf
(vemurafenib) ND
202429

BRAFTOVI (encorafenib)
NDA210496 in
combination with
MEKTOV!I (binimetinib)
NDA210498

BRAFTOVI (encorafenib)
NDA210496 in
combination with
MEKTOV!I (binimetinib)
NDA210498

BRAFTQOVI (encorafenib)
NDA 210496 in
combination with
cetuximab BLA 125084

Tafinlar (dabrafenib) NDA
202806 in combination
with Mekinist (trametinib)
NDA 204114

Tafinlar (dabrafenib) NDA
202806 in combination
with Mekinist (trametinib)
NDA 204114

BRAF V600
mutations

BRAF V600E
alteration

BRAF VG00E
mutations

P170019/S030
(01/19/2022)

P170019/S039
(10/11/2023)

P190032/S011
(10/11/2023)

P190032/S010
(06/08/2023)

P160045
(06/22/2017)

P160045/S025
(09/29/2023)




Diagnostic Name
(Manufacturer)

therascreen BRAF
VB600E RGQ PCR Kit
(QIAGEN GmbH)

THXID BRAF Kit
(bioMérieux Inc.)

THXID BRAF Kit
(bioMérieux Inc.)

THXID BRAF Kit
(bioMeérieux Inc.)

Indication
- Sample

Type

Colorectal
Cancer -
Tissue

Melanoma -
Tissue

Melanoma -
Tissue

Melanoma -
Tissue

Drug Trade
Name
(Generic) NDA
| BLA

Braftovi
(encorafenib) NDA
210496 in
combination with
Erbitux (cetuximab)
BLA 125084

Mekinist
(trametinib) ND
204114

Tafinlar
(dabrafenib) NDA
202806

Braftovi
(encorafenib) NDA
210496 in
combination with
Mektovi

Biomarker(s)

Biomarker(s)
(Details)

V600E

V600E or V600K

V6B0O0E or V600K

PMA / 510(k) /
513(f)(2) /
HDE
(Approval /
Clearance /
Grant Date)

P190026
(04/15/2020)

P120014
(05/29/2013)

P120014
(05/29/2013)

P120014/S008
(06/27/2018)




Device Indication for a Specific Group of Oncology
Therapeutic Products

Device Indication for a Specific Group of Oncology
Diagnostic Name Indication(s) - PMA (Approval Therapeutic Products and Trade Name (Generic) —
(Manufacturer) Sample Type Date) NDA/BLA

cobas EGFR Mutation Non-Small Cell P120019/S031  Non-small cell lung cancer (tissue):
Test v2 Lung Cancer (10/27/2020)
(Roche Molecular (NSCLC) - Tissue

Systems, Inc.) or Plasma

"ldentifying patients with NSCLC whose tumors have
EGFR exon 19 deletions or exon 21 (L858R) substitution
mutations and are suitable for treatment with a tyrosine
kinase inhibitor approved by FDA for that indication"

List of tyrosine kinase inhibitors approved by FDA for this
indication:

« Tarceva (erlotinib) - NDA 021743
Tagrisso (osimertinib) - NDA 208065
Iressa (gefitinib) - NDA 206995
Gilotrif (afatinib) - NDA 201292
Vizimpro (dacomitinib) - NDA 211288

Lazcluze (Lazertinib) - NDA 219008 as part of a
combination therapy

Non-small cell lung cancer (plasma):

"ldentifying patients with NSCLC whose tumors have
EGFR exon 19 deletions or exon 21 (L858R) substitution




FoundationOne CDx Non-Small Cell P170019/S033  "ldentifying patients with NSCLC whose tumors have

(Foundation Medicine, Lung Cancer (03/16/2022)  EGFR exon 19 deletions or exon 21 (L858R) substitution
Inc.) (NSCLC) - Tissue

mutations and are suitable for treatment with a tyrosine
kinase inhibitor (TKI) approved by FDA for that
indication”

List of tyrosine kinase inhibitors approved by FDA for this
indication:

« Tarceva (erlotinib) - NDA 021743
Tagrisso (osimertinib) - NDA 208065
Iressa (gefitinib) - NDA 206995
Gilotrif (afatinib) - NDA 201292
Vizimpro (dacomitinib) - NDA 211288

Lazcluze(Lazertinib) - NDA 218008 as part of a
combination therapy




FoundationOne CDx
(Foundation Medicine,
Inc.)

Melanoma - Tissue

P170019/S025
(11/10/2021)

"ldentifying patients with melanoma whose tumors have
BRAF V600E and are suitable for treatment with BRAF
Inhibitors approved by FDA for that indication”

List of BRAF Inhibitors approved by FDA for this
indication:

« Tafinlar (dabrafenib) - NDA 202806

« Zelboraf (vemurafenib) - NDA 202429

"ldentifying patients with melanoma whose tumors have
BRAF \WV600E and V600K and are suitable for treatment
with BRAF/MEK Inhibitor Combinations approved by
FDA for that indication”

List of BRAF/MEK Inhibitor Combinations approved by
FDA for this indication:

« Cotellic (cobimetinib) - NDA 206192 in
combination with Zelboraf (vemurafenib) - ND
202429

« Braftovi (encorafenib) - NDA 210496 in
combination with Mektovi (Binimetinib) - NDA
210498

« Tafinlar (dabrafenib) - NDA 202806in combination
with Mekinist (trametinib) - NDA 204114
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oIy U.S. FOOD & DRUG HIGHLIGHTS OF PRESCRIBING INFORMATION
APMINISTRATION These highlights do not include all the information needed to use
ZELBORAF safely and effectively. See full prescribing information for
ZELBORAF.

FELBORAF® (vemurafenib) tablet for oral use
Initial U.S, Approval: 2011

- -- ——— INDICATIONS AND USAGE-— -

o JZELBORAF" 1s a kinase inlhibitor indicated for the treatment of patients
with unresectable or metastatic melanoma with BRAF VA00E mutation as
detected by an FDA-approved test. (1.1, 2.1)

» ZELBORAF® is indicated for the treatment of patients with Erdheim-
Chester Dhsease with BRAF V600 mutation. (1.2, 2.1)

Limitation of Use: ZELBORAF 1s not indicated for treatment of patients with
wild-type BEAF melanoma (2.1, 5.2)

- -- -DOSAGE AND ADMINISTRATION ==s
e Confirm the presence of BRAF VO(WE mutation in tumor specimens prnior
to imitiation of treatment with ZELBORAF. (2.1)

¢ Recommended dose: 960 mg orally twice dailly taken approximately
12 hours apart with or without a meal. (2.2)

- -- DOSAGE FORMS AND STRENGTHS -
Tablet: 240 mg (3)

- - - CONTRAINDICATIONS ——- -—
MNone
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In Vitro Diagnostic Device

The manufacturer is responsible for manufacturing and validating | think that's

Approved for marketing by government agencies (such as (T,FDA)brush...mot
a broom

L aboratoryDevelopedrest
Laboratories are responsible for their
own validation




) (Crifaria fhatr malkeo a2 foct '

a) criteria that make a test an LU

An LDT is not usually a self-developed product but rather a procedure that uses self-developed devices in the test

sub-steps. However, it is not usually clear to the patients ar the nhvsicians treatine rh;;\m whether a test is carried
st W

W A S

(3

out with an LDT or a CE-IVD device (see Figure 2).

wl | el

15013485

Development
& production E %

-

Development
& production

Medical [aboratory r’\,

IVR; IS0 15189/ Rili-BAK . °

& &

CE-IVD device from the manufacturer in regular use Use of an IVD procedure developed in-house

Fig. 3: Comparison of the use of CE-IVD devices and LDTs in medical laboratories



Different Methods of Assessing Pharmacogenetic Variants

Extraction of DNA from patient sample

Sanger
RT-PCR Sequencing
- - AL
‘ o U m | lll ll'll |

A Costeffective A Analyzes multiple genes in a single assay
A Short turnaround time A Detects virtually all types of genomic DNA
A Familiar lab work flow alterations, including single nucleotide variants,
A Distributable test kits/widely available insertions and deletions, copy number changes, and
A Easy implementation for clinical chromosomal aberrations

diagnostics A Enable identification of rare variants
A Lower sample input

A Can only detect a limited set of variants | A Relatively expensive for sequencing low number of
targets
A Relatively timeconsuming

NGS, NexGeneration Sequencing; PCR, Polymerase chain reatis8CAphosphatidylinosite#,5-bisphosphate &inase catalytic subunit alpha.



Problems
from

clinical
specimen

Fresh/frozen

SISl wThe freshifrozen tissue is the best way to
Formalinfixed get DNA/RNA
Paraffin wHowever, clinically, it is not so realistic
<lqplalerele s L2 S 2] S wFFPE: most of the clinical tests, real world

tissue/cell block

Cytology smear
Blood good
DNA/RNA

wRNA from the mutated EGFR gene
expression

wover-fixation?

wThe efficiency of PCR (cycle, DNA loading
'Y2dzyu Xo



gical specimen

Sen. test (+); High Sen. test (+)
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Amplifiability

Fresh DNA

FFPE DNA
(<1yr)

10ng each (by OD)-
PCR product ~180bp

ccccc

FHFPEDNA(>1yr)

PlasmacfDNA

2

Data form Taipei Institute of Pathology

36



Summary of Methods

Table 1. Methods for detecting EGFR mutations in lung cancer specimens

Technique Reference sensitivity Mutations identified Comprehensive detection of
{ % mutant DNA) deletions and insertions?

Direct sequendng Multiple 25 Known and new Yes

PCR-SSCP (10) 10 Known and new Yes

TagMan PCR (11,12) 10 Knawn only No

Loop-hybrid mobility shift assay (13) 7.5 Known only Yes

Cycleave PCR (14) 5 Known only Yes

PCR-RFLP and length analysis (15) 5 Knawn only Yes

MALDI-TOF MS-based genotyping (16) 5 Known only No

PMNA-LNA PCR clamp (17) 1 Knawn only No

Scorpions ARMS (18) 1 Known only No

dHPLC (19-21) 1 Known and new Yes
Single-molecule sequencing (22) 0.2 Known and new Yes
Mutant-enriched PCR (23) 0.2 Known only Mo

SMAP (8) 0.1 Knawn only No
Abbreviations; SSCP, single-strand conformation polymorphism; PNA-LNA: peptide nucleic acid - locked nucleic acid; MALDI-TOF MS, matmix-
assisted |aser desomtion/ionization time-of-flight mass spectrometry; ARMS, amplified refractory mutation system; dHPLC, denaturing high
performance liquid chromatography.

William Pao Clin Cancer Res 2007:13(17) September 1, 2007



Genotyping Platform Comparison

Best SNP 10-500 100010000 100010000
Throughput

Best Sample 8-768/run 1-384/run 8-96/run 24/96/run
Throughput

TAT 24hr 4hr 48hr 144hr

Cost per Sample Low Low High High

Cost per SNP  Low Mid Mid Low

SNP Assay Flexible Flexible Flexible* Fix

Assay Design Fast and Low Cos Fast but high cost Slow and high Slow and high
cost cost



NTRK §1%)

FOA approved

Larotrectinily (VITRAKYY, Bayer
Entrectinilb (ROZLYTREK), Roche

b5-0051h

MIET exon 14 skipping

lapan approved
Tepotinily (Tepotinib), M erck

MTRE 1%

FDA approved
Capmatinb (Temmetlo), Novartis

ROSL 1<%

RET fusion

FDA approved

«  Selpercatinib (Retevma), Phizer

2020/05/08

FIKZCA 1%

[MEEL rrut <1%

Not detected
37%

ROS1 fusion

TFDA approved

Crizotinib {XALKORI}

FDA approved

AKT1
1%

EGFR mut

TFDA approved
Gefitinib {Iressa), AZ
Erlitinib {Tarceva), Roche
Afatinib (Gictrif), BI
Dacomitinib (Vizimpro) Pfizer
Osimertinib (Tagrisso), AZ

Rociletinil, Clovis

HER2

ERBB2 Trastuzumah
2% Afatinil

Dacomitinib

Lorlatinib LORVIGUA

ALK fusion

BRAF MIEK

[LORBREMA), Pfizer TEDA approved

Entrectinib (ROZLYTREK),
Fache

Ceritinil, Alectinily,
Brigatinil, Cabozantinik,
Repotredini, [e-60510

Crizotinib (XALKORI), Phizer

Ceritinilb (Zykadia), Nvartis

Alectinib (ALECENSA), Chugai

Brigatinik (Alunbrig), Takeda

Lorlatinib (LORVIOUA /LORBRENA), Pizer

TFDA approved
= Dabrafenib (Tafinlar) = Trametinib (1M ekinist), Movartis

= Wemurafenib (Zelbora) = Cobimetinib (Cotellic), Roche
= Encorafenib Eraftovi) = Binimetinib (Meltovi), Pfizer

T Lo e T

Figqure adapted from 2020 Matsumaoto S, ef al.
ASCO#EE05 LC-5CRUM-ASIA




Table 2 Brigatinib activity against various ALK mutations

ALK mutation Gainor et al, cancer discovery 2016 Zhang et al, AACR 2015 abstract 781%

ALK phosphorylation mean IC, (nmol/L)

Ceritinib Alectinib Brigatinib Lorlatinib Ceritinib Alectinib Brigatinib

EML4-ALK
Cl156Y
171N
11718
71T
F1174C
F1174L
F1174V
V1180L
L1196M
L1198F
LI152R
L1152p
GI202R
G1202R del
DI1203N
EI210K
G1269A
D1203N + FI174c ND
D1203N +EI210K 98 83 136 ND ND

MNotes: The in vitro activity of brigatinib is shown relative to the ALK inhibitors alectinib, ceritinib, and brigatinib. Results from two independent studies are summarized in this table.
Abbreviations: AACR, American Association of Cancer Research; ALK, anaplastic lymphoma kinase.

ND = not done
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000000 INSTITUTE OF PATHOLOGY
Amplizeq for llomina Focns Panel for lllnmina NGS Test Reports

-Molecular Grenetic Report for FGFR3 Gene-#

PHYSICTANS SPECIMENS PATIENTH

Climical Oncologists Diate Sampla takence Hame: Danary TRATNOE

Diate received:-s Diate of birthcs 23/08/1058
Beport datecs Patient TD N A
Hoapital:+ E 4+ Genders Females
Specimen #+ 103.55171.034+ Accession £+ AF24-D00e

e
Sample type: Section of artificial FFPE tmmaonr, = 30 % peoplastic czlls; no micro dissection performed .+

Reason for request | clinical indication: Dany has wmresactable metastatic urothelial cancer. She has been diagnosed with dissasze progression
following treatment with chemetheragy and PD-L1 mbibitor theragy. Tizsue from a biopsy has been provided for testing to determine sustability

Specimen Adequacy:+

Percentage of peoplastic cells in the Hzmue sectaon: > 30 %6
Material uzed in the text:-

DMA extractad from FFPE was tasted.-

Methodology:
Tluminz Bi%eq Iext Generation Sequencing (NGE) platforme

Feagent:

AmpliSeq for [llumina Focus Pansl (Tllumina, Inc )-DIA parts

NCEI Reference Sequence (GRCh3T, hald):-

FGFRS: MM 000142 5+

Detection Range:+

DHMA — Hotspet genes: AKT1, ALE, AR, BRAF, CDE4, CTHNE], DDR2, EGFE, ERBEZ, ERBE3, EREB4, ESR1,
FGFR2, FGFR3, GMAIL, GMAQ, HRAS, IDHI, IDHI, TAK], TAK?, TAK3 KIT, KRAS, MAPIE] MAPIED,
MET, MTOR, NRAS, PDGFRA, PIKICA, RAF], RET, ROS1, SMO-

DMA - CHV: ALK AR, ERAF, CCNDI, CDE4, CDES, EGFR, EREB2, FGFR1, FGFR2, FGFR3, FGFR4, KIT,
ERAS, MET, MYC, MYCH, FDGFRA, PIEICAs

FMA - Fusion drivers: ABL1 ALK AKT3, A¥L, BRAF, EGFR, ERBEZ, ERG, ETV1, ETV4, ETVS, FGFRI, FGFR2,
FGFR3, MET, NTRE], NTREZ, WTRES, PDGFRA, PRARG, RAF], RET, ROS1+

Results: «

[PATHOGEMIC VARTANT DETECTED

Nao. Gene Exon  Nudeotide Chanpe Aming Acid Chanpe Consequence Classification
L+  FGFR3+ Te C 146G P.(Ser240Cys) IMizsensa_variamt Pathogemic:
Quality Control Status (Percent On-Target Alipned Reads = 50 %a) -+
PASEs
Interpretation:

Patient iz likely to benefit from FGFR inhibitor therapy.s

Recommendation:
The patient shonld be refarred to clinical genetics and a physician to determins the approprizte therapeutic strategy. +

~Page 1 of 2+

Lab ID: 1095

T

Lt LT

0C0000 INSTITUTE OF PATHOLOGY «
Amplizeq for Illwmina Focus Panel for llomima MGE Test Beports

Lab ID: 1095

-Molecular Genetic Report for FGFES Gene-¢

PHYSICIANS SPECTIMENE PATIENT# i
Climical Oncologsts Diate Sample takens Mame: Dany TRATHMORs +
ived- Dite of hirthes 23/0B/ 1058+ Fi
44 | Patient [Drs A +
EQA Hospital+ + | Genders Females Fi
0355171034+ Accemion F» AF24-008s ._
[l
Limitation of the text:

1. Wariznt Allele Freguancy (VAF) = 5
1. Fusion Score cutoff = 4+
3. Copy Mumbser > 3+

Notes:s

The AmpliSeq for Mhumnina Focus Panel was developed for biomarker anabyiz in both DMA and BMNA concurrently. The
panel ensbles highly accurate mutation detection in 52 genes with known relevance to solid tunors, mcluding hans,
colon, breast, ovarizn, melanoma and prostete. This panel is desismed for detaction of target gene fision, single
nucleatide variztion (SHVs), 2mall inzertions and deletions {zmall In/Dels, < 25 bp), and copy number variation (CHVa)
All detectad mutations in introns, untranslated regions, benign likely banizn variant, variants of uncertain sismificance,
and polymorphizims are excludad, thus not reported in the results.s

This test, parformed in our labaratory, is accredited by Taiwan Accreditation Foundation (I3013139).

Analysiz Information and classification system:+

The results were analyzed using the DA Amplicon Workflow Version 2.24.1. 14+develop. Relevant data sources for
variant evidence are the Molecular Health Datacee (holecular Hezlth GebE) and external datsbases Hsted below, 8.
GromAD, COSMIC, da81ME, and ClinVar. The variamt claszification according to the American Caollege of Medical
Genetics and Genomics (ACMG), AMD/ASCOCAP somatic validation puidelines’, and CanVIG-UK Consenzis
Specification for Cancer Snsceptibility Genes (C5Gs) of ACGS Best Practice Guidelines for Variant Classification’ «

! Richards et al (2015) Genetics in Medicina, 17(3): 405-24. (PAID: 25741868)+

*Li, M. M et 2l (2017) The Jownal of Molecular Diagnostics. 19(1): 4-23. (PAID: 27953330)+
7 hitps:/ fewn.cangene-canvand org’_files ugd/'ad948a_4ai3f28hfddfife 0fe0d0214bdalad0 pdf:

Techmician: Patholosi

ARLETE 000364

~Page I of 1.+



Results: <

PATHOGENIC VARIANT DETECTED

Gene Exon  Nucleotide Change Amino Acid Change Consequence Classification
1. FGFR3« 7€ c.746C>G+ p-(Ser249Cys)< Missense variant<’ Pathogenic<’
=
Quality Control Status (Percent On-Target Aligned Reads > 80 %) :<
PASS<
<
Interpretation:<

Patient is likely to benefit from FGFR inhibitor therapy.<

el

Recommendation:<

The patient should be referred to clinical genetics and a physician to determine the appropriate therapeutic strategy. <
e



(o] Patient name VL23-004 Age B4
1 ’ Taipei Institute of Pathology  pajientip  vL23-004 Ethnicity CLM

‘;; 3k }Tﬁ ] 4 "_+ #5%  pateofbirth 20 Mar 1959 Sex Female

Diagnosis MSCLC

Sample collection date 29 Mar 2023 Accession D TIP
Primary tumor site Left lower lobe Lab test name VCF Archer VariantFlex CTL 31 genes TIP
Sample type FFPE Report date 10 May 2023

LAB TEST DESCRIPTION

Archer VariantPlex Comprehensive Thyroid & Lung Panel

The Archer VariantPlex Comprehensive Thyroid & Lung panel is a targeted next-generation sequencing (NGS) product to detect
CHVs, SHWs and indels in 31 thyraid and lung cancer-implicated genes from DNA.

Gene targets:

AKT1, ALK, BRAF, CCND1, CTNNBL, DORZ, EGFR, EIF1AX, ERBB2, FGFRI, FGFRZ, FGFR3, GNAS, HRAS, IDHL, IDHZ, KIT, KRAS, MAPZKL,
MDM2, MET, NRAS, PEGFRA, PIKICA, PTEN, RET, ROSL, STK11, TERT, TP53, TSHR

RESULTS

This section provides the counts of dinically significant variants found in the patient sample. A variant is counted as positive if it has
AMP seore of 14 to 11D a5 the first criteria. As a second eriteria variants with AMP score below 1D and OV score of 4 - 7 are considered
as positive,

Clinically ssgnificant variants: Positive
Nurmber of significant variants: 1

DETECTED VARIANTS

This section prevides details on all detected variants matching the filter criteria_ VAF = variant allele frequency.

SMALL VARIANTS
Gene HGVS DNA HGVS Protein AMP Total VAR
score  reads
EGFR CI5T3T=6G p.LB58R Teer A 234 31.20%
EGFR c2326C=T p-RTTEC - a7 2371%
SUMMARY
Overview of patential treatment impacts Overview of prognostic and diagnostic findings  Clinical trials found

D 0. o Bo o 172 Tias

Taicws Inazinuta of Pathology it by ¥, Whar-Hus B et Voesion: | ] '
P 145, Sar 3, Chongging h. Re Datnng Dist, Phisie: +AS6-S506- 2050 apaeet Diate: 10 May HI23 LE:LS (UTCDE=00)
Taigsi City 105, Takwan Ordlar datie L0 May M3

Fage 1 /5%







