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Cancer is a heterogeneous disease

Subclone 1
Intertumour heterogeneity Intratumour heterogeneity

,"

Intercellular genetic
and non-genetic heterogeneity

Subclone 2

Clonal heterogeneity

From Burrell RA Nature 2013



ORIGINAL ARTICLE

Tracking the Evolution of Non-Small-Cell

Lung Cancer

M.Jamal-Hanjani, NEJM 2017:1-13

"Darwinian" evolution of tumor
clones
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Evolution of biological and pathological
understanding in NSCLC

2013 Targets today Targets in the future
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Adenocarcinoma and treatable oncogenic alterations Small-cell lung cancer % Squamous cell carcinoma with oncogenic alteration
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NCCN Guidelines Version 3.2018
Non-Small Cell Lung Cancer
NCCN Evidence Blocks™

National
Comprehensive
NGO Cancer

Network®

NCCN Guidelines Index
Table of Contents
Discussion

CLINICAL PRESENTATION HISTOLOGIC TESTINGHD TESTING RESULTSIh
SUBTYPE?® sitizing EGFR mutation positive
* Molecular testing
» EGFR mutation testing pDSitiVE (see NSCL-E”‘
+ AdenocarcMoma (category 1) -
« Large A » ALK testing (category 1) tive (see NSCL-24
+ Establish histologic +NSC » ROST testing 600 positive (see NSCL-25)
a i * BRAF testing N
subtype? with othe sitive!l and EGFR,

Metastatic__
Disease

adequate tissue for
molecular testing
(consider rebiopsy99
if appropriate)
s Smoking cessation
counseling
+ Integrate palliative

care® (See N
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Palliativ =

0 (NOS)
\%

Squamous cell
carcinoma

» Testing should be

conducted as part 0%
molecular prefiling
+ PD-L1 testing'!

molecular prclfilim;]ii
+ PD-L1 testing'

051, BRAF negative
known (see NSCL-26)
R, ALK, ROS1, BRAF negative

Sensitizing EGFR mutation positive

(see NSCL-18)
ALK positive (see NSCL-21)
ROS1 positive (see NSCL-24)

BRAF V600E positive (see NSCL-25)

PD-L1 positive' and EGFR, ALK,
ROS1, BRAF negative or unknown

(see NSCL-26)

EGFR, ALK, ROS1, BRAF, negative
or unknown, PD-L1 <560% or unknown

(see NSCL-28)



Testli Ng environment - EGFR, KRAS, BRAF

. Evolution of EGFR, KRAS & BRAF testing in NSCLC, CRC and melanoma since 2007:
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Solutions

« Rationalization of
methodologies

« External Quality
controls

« Establishment of
Tumor Molecular
Boards




Liquid biopsy

Shifting from a single-
NGS test to a multi-test
strategy

Zhang J Hematol Oncol 2017



Next-Generation Sequencing
(NGS) technologies

.....noy the mid-2000s......
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PAST SINGLE GENE STRATEGIES ARE MERGING
INTO NGS PANELS

Molecular alterations in cancer

Current clinical
technology

Point mutations (Sggsﬁtutions/indels)
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Translocation Ber-ABL in CML
Many in hematologic cancers
ETS fusions in prostate cancer

Arg Cys Ser Asp Al Val Quantitative PCR
Point mutation Rb in retinoblastoma
TP53 in many cancers
Many other TS genes
Chromosomal aberrations (copy number gains or losses) FISH. IHC
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(Amplification Erbb2 in breast cancer  Deletion  Rb in retinoblastoma
Myc in many cancers Many other TS genes
Translocations, fusion genes FISH, IHC

Emerging clinical
technology

Massively parallel
sequencing

From MacConaill et al. Cancer Discovery 2011



LIBRARY PREPARATION FROM 10 ng DNA or RNA
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NGS and SANGER : different way of thinking

gDNA: single gene PCR mix reactions,
Sanger: Pz. 1 KRAS purifications, seq PCR, purifications, CE......
Pz 2 EGFR KRAS WW single electropherograms
BRAF W
)
NGS: Pz. 1+ 2+ > Library
Genes KRAS EGFR BRAF.. NGS
platforms
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STANDARDIZARION IN NGS
SEQUENCING IS CHALLENGING

PRE-ANALYTICAL BIAS (tumor enrichment) Allele
fraction is impacted by tumor enrichment

ANALYTICAL BIAS (choice of NGS assay methods)
Differences in platform chemistries, technologies
(probe capture versus PCR targeting), target gene
selection

POST-ANALYTICAL BIAS (Data analysis, mapping and
variant calling), different software.

CLINICAL BIAS (tumor Board attendants and
composition and rules engine), evidence based
decisions?




What is NCI-MATCH?

THIS PRECISION MEDICINE TRIAL
EXPLORES TREATING PATIENTS
BASED ON THE MOLECULAR
PROFILES OF THEIR TUMORS

NCI-MATCH' IS FOR ADULTS WITH:

o solid tumors (including rare tumors),
lymphomas, and myeloma

» tumors that no longer respond to
standard treatment

=ZECOG-ACRIN ’ () NATIONAL CANCER INSTITUTE

NATIONAL CANCER INSTITUTE
NCI-Children’s Oncology Group Pediatric MATCH Trial*

This precision medicine clinical trial, ¢ Pediatric MATCH is for patients ages 110 21
funded by NCI and conducted by COG, ¢ who have both:

matches children and adolescents with
+ Solid tumors, including lymphomas and brain

tumors, or histiocytoses

treatment based on genetic changes in
their tumors.

i« Tumors that no longer respond to standard
treatment or that have come back after treatment

ABOUT
200-300

ARE EXPECTED TO

EACH YEAR

TUMOR TISSUE WILL UNDERGO TESTING FOR CHANGES IN MORE THAN 160 GENES (R QR

If a patient’s tumor has a genetic change that matches one targeted
by a drug used in the trial, the patient may be eligible to join the
treatment arm targeting that genetic change.

Talk with your pediatric oncologist about whether this trial would be an option for your child.

THE TRIAL IS OFFERED
IN THE U.S. AT ABOUT

CHILDREN'S ONCOLOBY ’\
GROUP SITES N

Call NCI's Contact Center (formerly known as the Cancer Information Service) to learn more about the
trial or trial locations at 1-800-4-CANCER (1-800-422-6237) for assistance in English and Spanish.

*The Pediatric Mok

Children's Oncology G

py Choice (MATCH) trial is being led jointly by NCl and the
part of the NCI-spansared National Clinical Trials Netwark (NCTN|

cancer.gov/pediatricmatch



Standardization requires a network of
clinical laboratories
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Laboratory Network Activities
on a Regional ER basis?

» Feasibility of NGS panels (testing overall
performance of assay platforms)

» Validation Plan ( testing analytical
performance)

* Lock SOPs and Complete Validation Plan Key
lab



SPECIFICITY SHOUD BE >95%
Specificity

Critical Parameter for Intended Use

True Negative / (True Negative + False Positive) over 4066 MOI loci
Acceptance criteria met by all laboratories

100
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99.8 -
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53.4 - B MGH
933 | B Overall
33.2 -
95.1 -
- . . . . . . 99%
SNV (3259) Indel (114) Large Indel CNV (75) Fusion (183)  Overall (4066)

(435)



Reproducibility Nucleic

across 16 Acid Type Mean Concordance
specimens

Intra-Operator
RMNA Intra-Operator 100
DNA Within lab Inter- 94.90
Positive Operator
Within lab Inter-
Concordance | RNA Operator 100
DNA. Cross lab Inter- 94.99
Operator
Cross lab Inter-
RNA Operator 100
DNA  § Infra-Operator 99.99
RNA Intra-Operator 100
Within lab Inter-
overal DNA Operator 99.99
Within lab Inter-
Concordance | ENA Operator 100
Cross lab Inter-
DNA Operator 99.99
Cross lab Inter-
RNA Operator 100
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a Tumor Board Model h Molecular Tumor Board Modeal
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MCC Molecular Tumor Board

« MTB is a free statewide service available to physicians at UK
HealthCare & regional affiliates.

* Forum for expert clinicians, pathologists & scientists to discuss and
analyze tumor genotypes & molecular abnormalities in order to
recommend patient specific targeted therapies.

Meetings occur 1st and 3rd Tuesdays at 12:00 pm in CC457.
Physicians can participate in person or via teleconference.

CE credit is available for clinicians & pharmacists.

EEEEEEEEEEEEEEEEE




A bad assay is just as harmful as a bad drug
(D. Hayes)



