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The Evolution of Biomarker
Testing for NSCLC in SydPath

2012-2020
PCR based EGFR testing + ALK IHC FISH + ROS1 IHC FISH+ PDL1 IHC

2020-2022(Nov)
DNA based NGS panel testing +ALK IHC FISH +ROS1 IHC FISH+ PDL1 IHC

2022(Nov)- Now
DNA+ RNA based NGS panel testing +ALK IHC +ROS1 IHC+ PDL1 IHC




Current Testing Panel and
Platform Used in SydPath

Genexus System from Thermo Fisher
Oncomine Precision Assay ( 50 gene panel)



Gene list for Oncomine
Precision Assay

Hotspot genes CNVs
AKT1 CHEK2 FGFR3 KIT NTRK3 ALK FGFR3
AKT2 CTNNB1 FGFR4 KRAS PDGFRA AR KRAS
AKT3 EGFR FLT3 MAP2K1 PIK3CA CD274 MET
ALK ERBB2  GNA1l1l MAP2K2 PTEN CDKN2A PIK3CA
AR ERBB3  GNAQ MET RAF1 EGFR PTEN
ARAF ERBB4  GNAS MTOR RET ERBB2

BRAF ESR1 HRAS NRAS ROS1 ERBB3

CDK4 FGFR1 IDH1 NTRK1  SMO FGFR1

CDKN2A FGFR2 IDH2 NTRK2  TP53 FGFR2

Genetic fusions

Inter-genetic fusions Intra-genetic fusions
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Non-small Cell Lung Carcinoma
Biomarker Testing Alogrithm

Non-small cell
Lung DNA panel (

lung carcinoma _
——) 5denocarcinoma ) EGFR) +ALK IHC

(<) +ROS1 IHC+
\ PDL1
Lung DNA panel (

adenocarcinoma —)

EGFR
Lung squamous LR, And R?\IA Panel (
cell carcinoma ( MET EXON 14
/1) \ RNA Panel for skipping)
MET EXON 14 +ALK (1HC)
skipping +ROS1 IHC+
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Total NSCLC Tested Between
1/11/2022 to 30/04/2023

Histology type DNA panel only | DNA + RNA RNA panel only
Panel

Adenocarcinoma 283

Squamous cell 2 4 17 23
carcinoma

Total 285 284 21 590
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Overview of Genetic Alterations In
NSCLC

- DNA panel only DNA + RNA Panel RNA panel only

Genetic alterations

No genetic alteration 19 18 17
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Targetable Genetic Alerations
Detected by Using DNA + RNA Panel

EGFR KRAS | BRAE ERBB ROSl . NTRK NTRK NTRK CDKN
2A

SNV/i  133( 170 25 ( 15 17(

ndel/in 23.5% (30%) 4.4%) reS|sta 3%)

sertion ) nt)

Fusion 20 ( 6 ( 11 2 ( 2 (

3.5%) 1%) (2%) 0.4%) 0.4%)

CNV  20( 6 ( 11 ( 26 (
amplifi amplifi amplifi deletio
cation) cation) cation n)
( (1%) ) ( (4.5%)

3.5%) 29%)



Advantage by Using Targeted DNA+ RNA
Panel Testing for NSCLC

1. Able to test all essential biomarkers including EGFR, ALK,
ROS1 plus many new biomarkers including MET (both
amplification and MET EXON 14 skipping), RET fusion,
NTRK1, 2, 3 fusion, BRAF, KRAS, HER2 amplification and
Exon20 insertion.

2. Able to test CDKN2A and TP53 gene alterations to help
predict the prognosis.

3. Fast TAT. Our average TAT is 6 days from receiving the
tumour sample to finalizing the reports.

4. Cost effective. We no longer perform ROS1 or ALK FISH if
no fusion or gene expression imbalance detected, unless
there Is strong immunohistochemical staining.
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New Biomarkers and New
Challenges

« MET EXON 14 Skipping

* Novel NTRK fusions

« (Gene expression imbalance
« CDKNZ2A deletion

5/22/2023
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MET GENE

The MET (mesenchymal epithelial transition factor)

proto-oncogene maps to the 7931 locus of chromosome 7
and encodes for a receptor tyrosine kinase (RTK) for HGF,

also known as scatter factor.

MET copy number gain/amplification and exon 14 skip
mutation (METex14), is known to be one of the seconc

0ing
ary

mechanisms of resistance to EGFR tyrosine kinase inhi
(TKIS).

Ditors

METex14 NSCLC can also be targeted using specific TKIs.

The rapid approvals of newer MET-selective TKIs, such

as

capmatinib and tepotinib, mandate MET testing as a part

of the first line molecular testing in NSCLC
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Splice acceptor

EXON 13

v

Intron 13

MET EXON 14 Skipping

EXON 14

Splice donor

Intron 14

Y1003 D1010

EXON 14

EXON 15

Deletions
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Whole exon deletion

3028

Missense

e Iste |Feqeny

Splice site alteration  Splice Donor 42%
(mainly missense)

Splice site alteration  Splice Acceptor 11.2%
(mainly deletions)

Missense , whole Exon 14 25.4%

exon deletion

Deletion Polypyrimidine tract  21.5%

Cancer Research, Statistics, and Treatment / Volume 5/ Issue 2 / April-June 2022
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DETECTION OF MET EXON 14 Skipping

Table 1: Various assays available for the detection of MET exon 14 skipping mutation

Assay Target Sample quantity Number of genes Detection limit Sensitivity/Specificity
RT-PCR RNA 10ng 1 5% 100/974
Sanger DNA 10ng 1 25% 61.5/100
NGS-Tumor
FoundationOne CDx DNA 50-100 ng 324 2-5% Not computed
TruSight Oncology DNA/RNA 40ng 523 5% Not computed
NGS-Liquid based
Guardant360 cfONA B-30 ng 13 0.1% Not computed
FoundationOne Liquid cfDNA 17 ml blood sample 10 0.5% Not computed

Acronyms: RT-PCR: reverse transcription polymerase chain reaction, ng: nanogram, NGS: next-generation sequencing, DNA: deoxyribonucleic acid, RNA: ribonucleic acid, cf: cel-Hree

5/22/2023
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DETECTION of MET EXON 14 Skipping by
ONCOMINE PRECISION ASSAY

RNA Exon Variants
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DETECTION OF MET EXON 14 SKIPPING

MET EXON 14 Detected by DNA only | Detected by both Detected by RNA only
Skipping DNA and RNA

28 9 18 1 (4%)

5/22/2023
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DETECTION OF MET EXON 14 SKIPPING

A
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CHALLENGES DURING RNA
BASED TESTING

 Higher quality of tumour sample
 Higher tumour cellularity
 Curation and annotation of the

results: Novel genetic fusions and gene
expression imbalance only without
fusion detected
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GENE EXPRESSION IMBALANCE

Total cases been tested with otal cases with gene
RNA based NGS testing ALK expression imbalance onl ion i expression imbalance

9 2 11 ( 3.6%)

5/22/2023 22
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GENE EXPRESSION IMBALANCE

Sample Coverage for Imbalance Analysis

ALK

@B imbalance score = 4,972
p-value = 7e-04

corrected read counts

-10

0 5 10 15 20 25 30
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GENE EXPRESSION IMBALANCE
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NTRK Fusion

NTRK (neurotrophic tyrosine receptor kinase) composed of
NTRK1, NTRK2, NTRK3

They are receptor tyrosine kinases expressed in human
neuronal tissue.

NTRK gene fusions are oncogenic drivers of various adult and
many paediatric tumours.

Testing methods: IHC, FISH, RT-PCR, RNA based NGS testing,
NTRK fusion can be targeted by TRK inhibitors, such as
larotrectinib ( FDA approved).

Penault-Llorca F, et al. J Clin Pathol 2019;72:460-467. doi:10.1136/jclinpath-2018-205679 25
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NOVEL NTRK FUSION

5/22/2023

4 cases ( 1.3%) with NTRK fusion in a total of 305 cases
tested with RNA panel

2 of the four cases are NTRK2 fusion with novel patterns
(TPR-NTRK2 FUSION and STRN3-NTRK2 FUSION).
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NOVEL TPR-NTRK2 FUSION

Variant ID hd Key Variant h Locus b Oncomine Variant Class hd Oncomine Gene Class h i Genes (Exons) b Read Counts
NTRE2 Yes chr2:37359940 Expressionimbalance Gain-of-Function NTRE2 0
TPR-NTRK2.T21M15.Mon-Targeted Mo chr1:186319355 - chre:87475955 TPRI21) - NTRK2(15) 344
TPR-NTRK2T21N16Mon-Targeted  No chrl:186319355 - chro:87432158 TPR(21) - NTRK2(18) 455

NTRK2

i 4 Iimbalance score = 3.347 -

p-value = 0.0098 '
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NOVEL TPR-NTRK2 FUSION
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CDKN2A DELECTION

5/22/2023

CDKNZ2A stands for "Cyclin-Dependent Kinase Inhibitor 2A.
It is located on chromosome 9.
It is known to be an important tumor suppressor gene

This gene Is frequently mutated or deleted in a wide variety
of tumors.

CDKNZ2A loss-of-function predicts immunotherapy resistance
In non-small cell lung cancer
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DETECTION OF CDKNZ2A

DELETION

The best and simple testing method for CDKN2A
FISH.

Since this gene is included in Oncomine Precision
Important to report this genetic alteration accurate

Our lab has used a criteria of CNV ratio ( or fold-c

oSS IS

Panel, 1t Is
V.
nange) <0.5

as regarded homozygous deletion of CDKNZ2A (ac

apted from

Gutiontov, S.1., et al. CDKNZ2A loss-of-function predicts
Immunotherapy resistance in non-small cell lung cancer. Sci

598-021-

Rep 11, 20059 (2021). https://doi.org/10.1038/s41
99524-1)

Confirmation study by immunohistochemical study with MTAP

antibody or FISH
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SUMMARY

Targeted DNA +RNA Panel NGS testing Is
the most cost effective and fastest overall
TAT for NSCLC patient’s management.

However, there are changlingers when
reporting CNV and working on RNA based
panel.

It iIs Important to using other testing
methods such as IHC, FISH, RT-PCR to
verifying any borderline result, novel gene
fusion, or gene expression imbalance only.
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MET EXON 14 Skipping

The exon 14 of the MET gene encodes for 47 amino acids,
which is the key region responsible for the prevention of
over-signaling of the MET receptor. Alterations in the intronic
regions around exon 14, that is, intron 13 and intron 14, or
within exon 14 itself or whole exon deletion of exon 14 result in
disruption of the transcription process of the MET gene,
resulting in unabated MET signaling and thus carcinogenesis.
Several types of changes including missense alterations,
deletions, splice site changes, and whole exon deletions may
result in the skipping of exon 14 of the MET gene.
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