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s Objectives

A Present actual cases to illustrate principles of
molecular analysis of tumors by next generation
sequencing (NGS).

A What molecular abnormalities can NGS detect?

A What substrates/ tissue/ cell types can be
reliably analyzed and what cannot?

A How does NGS aid in the current management
of cancer patients?
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Next Generation Sequencing
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Also known as massive parallel sequencing

NGS Market Adoption

In-House Testing

Molecular diagnostic market size is
projected to reach $10.12 Billion from
$6.54 Billion in 2016, at a CAGR of 9.1%.

2017 NGS Testing Next Generation Sequencing

Global oncology based molecular

Clinical genetic testing labs diagnostics market is expected to reach
$3.39 Billion by 2022

Clinical genetic tests conducted

NGS tests conducted

Courtesy of Dr. Eric Loo
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Background of NGS
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Sanger NGS
(first generation sequencing) (next generation sequencing

A NGS allows massive production of tens of millions of short
sequencing fragments, high-throughput and low cost

A Dependent on the existence of a reference sequence and
requires bioinformatics processing for alignment

A Enables testing of many genes in a single assay with very
small amount sample nucleic acid
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Clinical Applications of NGS
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- Personalized/precision medicine
- Inherited vs. acquired diseases
- Tumor profiling

- Choice of therapy
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= Personalized/Precision Medicine
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Individuality
Administer
- the right drug
- at the right dose
- to the right perso
- at the right time

e Risk of disease

e Response to
treatment

e Side effects
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s Tumor Profiling
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Cancerous

Tumor traditionally Extract Extract DNA from Define "actionable” Use genetic alteration

classified by tumor tumor to profile for mutation profile profile to choose

histology, tissue site biopsy somatic alterations of tumor individuahized targeted
therapy

MacConaill L E ,Garraway L AJCO 2010;28:5219-



y

Patient 1
Disease: Melanoma
Gene: BRAF
Variant: V60OE Mutation

i

Potential Therapeutic Strateqy:

Potential Therapeutic Strateqy:
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Patient 2 Patient 3
glseasei Colorectal Disease: Colorectal Cancer
ancer
Gene: BRAF Gene: BRAF

Variant: V600E Mutation Variant: D594G Mutation

L 4

Potential Therapeutic Strateqy:

vemurafenib + cobimetinib
or
dabrafenib + trametinib

vemurafenib + cetuximab trametinib or cobimetinib

or or
trametinib or cobimetinib sorafenib or regorafenib

Conclusion: Gene and Variant Analysis in context of each Patient's Disease
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41372019 Biomarker Testing

HER2: Trastuzumab, pertuzumakb,
Breast Breast HER2 FISH, IHC )
Adotratuzumab emtansine

KRAS, NRAS,
Colorectal . EGFR: Cetuximab, panitumumab

intestinal
Esophago gastric
HER?2 FISH, IHC HER2: Trastuzumab
adenocarcinoma

PDL1 PDL1: Pembrolizumab

Identify pts not benefit for

EGFR EGFR Erlotinib, gefitinib, afatinib
ALK FISH IHC ALK: Crlzotlnlb certinib
ROS1 FISH {IHC ROS1: Crizotinib
NSCLC BRAF BRAF: Dabrafenib+trametinib
Lung

KRAS Sequencmg Mol testi
ol.testing

RET, BRAF,
EGFR, HER?Z, Multiplex
Lung adenocarcinoma multiple drugs
KRAS, ALK, sequencing
MET ROS1

Skln Melanoma BRAF Sequencmg BRAF: Vemurafenib, dabrafenib

AMany biomarkers show mutually exclusive genetic alteratio

ATests usually performed sequentially/ individually and
therefore increases turnaround time to yield final results.

AUses many slides instead of one or just a few.
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ASP NGS Is the Solution to Reduce TAT and Sample
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Organ

Cancer

Biomarker

Assay

Drug

Breast

Breast

HER2

FISH, IHC

HER2: Trastuzumab, pertuzumab,
Adotratuzumab emtansine

Gastro-
intestinal

Colorectal

KRAS, NRAS,
BRAF

PCR

EGFR: Cetuximab, panitumumab

GIST

KIT

PCR

BCR/ABL: Imatinib

Esophago-gastric
adenocarcinoma

HER2

FISH, IHC

HER2: Trastuzumab

EGFR

Sequencing

EGFR: Erlotinib, gefitinib, afatinib

ALK

FISH (IHC)

ALK: Crizotinib, certinib

ROS1

FISH (IHC)

ROS1: Crizotinib

BRAF

Seguencing

BRAF: Dabrafenib+trametinib

PDL1

IHC

PDL1: Pembrolizumab

KRAS

Sequencing

Identify pts not benefit for
Mol.testing

Lung adenocarcinoma

RET, BRAF,
EGFR, HER2,
KRAS, ALK,
MET, ROS1

Multiplex
sequencing

multiple drugs

Melanoma

BRAF

Sequencing

BRAF: Vemurafenib, dabrafenib

All these genetic alterations except for PDL1 can be tested by a s
NGS assay with mutations, fusions and copy number variations,
Oncomine Focus Assay (OFA)
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s \We Offer 4 Panels for Solid Tumor Tests

4/13/2019

Lung cancer (24 genes)
Colorectal cancer (6 genes)
Melanoma (11 genes)
Complete tumor (52 genes)

-

Hotspot genes, n=35 Copy Number Variants, n=19 Fusion drivers, n=23

IDH2

JAK1 AR FGFR4
AR JAK2 KIT

JAK3 CCND1 KRAS
CDK4 KIT CDK4
CTNNB1 KRAS CDK6é MYC
DDR2 MAP2KA1 MYCN

MAP2K2

FGFR1 PIK3CA

ERBB3 MTOR
ERBB4 NRAS
ESR1

PIK3CA

RAF1
GNA11 RET RNA Panel
GNAQ ROS1
HRAS

\ A
Note: 52 genes total DNA Panel

Italic: Not members of OFA for that aberration class
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w0 Landscape of Current Myeloid Biomarker Testing
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Disease Biomarker Assay Drug

FLT3 PCR, NGS | Midostaurin (Rydapt)

>
<
=

IDH2 PCR, NGS Enasidenib (Idhifa)

Imatinib (Gleevec)
Dasatinib (Sprycel)
Nilotinib (Tasigna)
Bosutinib (Bosulif)
Ponatinib (Iclusig)

15;17)(q22;q14) PCR, FISH, ATRA
/IPML-RARA | karyotype, NG5  Arsenic trioxide

BCR/ABL1 PCR, NGS

APL (

MPN JAK?2 PCR, NGS Ruxolitinib

NGS is the solution to reduce No. of Assays,
TAT and sample size
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s \WWe Offer 3 Panels for Heme NGS Tests

4/13/2019

- AML (55 genes)
- MPN (38 genes)

- Heme (74 genes)

Table 1. Oncomine Myeloid Research Assay gene targets.
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Why Choose Oncomine Assays?
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w Platform lon Torrent S5/Chef

w Panel all genes withactionablemutations and
fusions

w Small sample sizd Ong DNA/RNA from FFPE,
blood or bone marrow

w Shorter TATTumor 57 days; heme -5 days

w Single Workflowprocess DNA/RNA sequencing
simultaneously with automation workflow

w Reporting Oncomine Knowledgebase Reporter
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R M Summary of NGS Assays
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- NGS has become the standard for molecular assays
and harbors enormous potential value to the practice
of oncology.

- Oncomine NGS assay was chosen because of low
sample input, improved TAT, intelligent NGS content
design, single workflow, and proven clinical utility.

- Guidelines for comprehensive biomarker analysis In
solid tumors and hematological disorders are
available.

- NGS results will change the paradigm of cancer
therapy and facilitate precision medicine.
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AP Questions?
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