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Clinical Genotyping in Guiding Therapeutic Decision

A Realtime screening of patient

tumor samples for genetic
alterations.

A Employing higtthroughput
genotyping technologies.
(>100 samples/week)

A Directing patient therapy based

on geneticfingerprint.
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Challenges in Establishing a Clinical Genotyping Progrz

A Platform and clinical validation
A Archived specimen size and quality
A Informatics
A Turn-around time
A Disease group customer support
I Phased roll-out
A Finances and billing
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SNAPSHOT Genotyping Assay
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SNAPSHOT v3
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SNAPSHOT v3
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SNAPSHOT v3
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SNAPSHOT v3
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Mutational profiling in lung cancers
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Lung Adenocarcinoma: Overlap of Mutations

EGFR
36 isolated
(50 total)
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Identification of the transforming
EML4-ALK fusion gene in non-small-cell
lung cancer

Manabu Soda'”, Young Lim Choi', Munehiro Enomoto', Shuji Takada', Yoshihiro Yamashita', Shunpei Ishikawa®,
Shin-ichiro Fujiwara', Hideki Watanabe', Kentaro Kurashina', Hisashi Hatanaka', Masashi Bando?, Shoji Ohno?,
Y uichi Ishikawa®, Hiroyuki Aburatani™’, Toshiro Niki®, Yasunori Sohara®, Yukihiko Sugiyama® & Hiroyuki Mano"”

Improvement in the clinical outcome of lung cancer is likely to be achieved by identification of the molecular events that
underlie its pathogenesis. Here we show that a small inversion within chromosome 2p results in the formation of a fusion
gene comprising portions of the echinoderm microtubule-associated protein-like 4 (EML4) gene and the anaplastic
lymphoma kinase (ALK) gene in non-small-cell lung cancer (NSCLC) cells. Mouse 3T3 fibroblasts forced to express this
human fusion tyrosine kinase generated transformed foci in culture and subcutaneous tumours in nude mice. The EML4-ALK
fusion transcript was detected in 6.7% (5 out of 75) of NSCLC patients examined; these individuals were distinct from those
harbouring mutations in the epidermal growth factor receptor gene. Qur data demonstrate that a subset of NSCLC patients
may express a transforming fusion kinase that is a promising candidate for a therapeutic target as well as for a diagnostic
molecular marker in NSCLC.
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Table 2. Clinical Characteristics of Genofype-Specific Subsets of NSCLC Patients

ALK 13% EGFR WT/WT P value
(N=19) (N=31) (N=91)
ALK vs ALK vs
Characteristic No. % No. % No. % EGFR WT/WT
Age, y1s
Median 52 66 64 <0.001 0.005
Range 29-76 36-90 29-87
Sex
Male 11 58 8 26 29 32 0.036 0.039
Female 8 42 23 74 62 68
Smoking History
Never smoker 14 74 21 68 24 26 0.366 <0.001
Light smoker 3 26 6 19 15 16
Smoker 0 0 4 13 52 57
Ethnicity
Asian 0 0 2 6 7 8 0.519 0.602
Non-Asian 19 100 29 94 84 92
Pathology
Adeno 16 84 24 77 49 54 038"  0.686'
BACH* 2 11 7 23 32 35
Adenosquamous 1 5 0 0 3 3
Squamous 0 0 0 0 2 2
Large Cell/NOS 0 0 0 0 5 6
Stage
IA 2 11 2 6 10 11
1B 0 0 1 3 10 11
ITIA 0 0 0 0 1 1
IIB 0 0 0 0 0 0
IIA 0 0 2 6 3 3
I1IB 0 0 0 0 4 4 _
IV 17 89 26 84 53 58 0.605% 0.051%
Multifocal BAC 0 0 0 0 10 11

Abbreviations: Adeno, adenocarcinoma; BAC, bronchioloalveolar carcinoma.
*Adeno with any element of BAC is listed as BAC; 'Adeno & BAC vs all others, * Stage I-IIT vs IV

Shaw et al., CCR 2009



Rapid Clinical Response to Crizotinib

(Day +14)

Dr. Ignatius Ou, UC Irvine



Decrease or increase from baseline (%)
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Progression Free SurvivalAhKpositive NSCLC
Patients ReceivinGrizotinib

1.0 |
Median PFS 9.2 months (95% CI 7.6, 10.3; N=113)
48% of patients in follow-up for PFS
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Timeline for PF2341066 and ALK in NSCLC

PF2341066 activity

in cells exhibiting

ALK fusion in broad
PF2341066 Inhibits PF2341066 FIP  screen (MGH-

Phase Il study of
ACrizotinibo in ALK

positive NSCLC starts

ALK activity May McDermott)

2005 2006 2007 2008 2009 2010 2011
Identification of PF2341066 Discovery of EML4-  Opjective responses FDA Approval of
PF2341066  demonstrates ALK fusions in demonstrated in ALK Crizotinib in ALK

cytocidal activity in ~ NSCLC (CREST) fusion positive positive NSCLC
cells exhibiting ALK~ Japan Science & NSCLC and IMT
Technology Agency)

fusion (Pfizer in
house)



MET-amplified esophageal carcinoma (2% prevalence): Crizotinib response
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MET-amplified NSCLC (<1% prevalence): Crizotinib response

Day-7 Day 25

70, Z# PET 70. Z RET
)9: 36: 05 AM 11:43:25 AM
n=0,00 M=3,79 o/ml* V=0,83 m=0,00 M=3,.84 og/ml*

Dr. Ignatius Ou



MET-amplified GBM (3% prevalence): Crizotinib response

62 yo female with several year
history of vertigo

Midline GBM involving corpus
collosum

S/P progression following
Chemo/Rad found to have
MET amplification

2 months on crizotinib



ROS1-translocated NSCLC (1.5% prevalence): Crizotinib response

7-14-11




Formation of Lung Cancer Mutation Consortium (LCMC)

NIH-funded multicenter genotyping trial with mission of cross-validating platforms
and accelerating recruitment into clinical trials of targeted agents.

Close collaboration of oncologists, pathologists and molecular diagnosticians

Table 2: LCMC Sites, New Lung Cancer and Planned Accrual.

2008 Tumor Planned Annual Mass Mutation

Institution Registry Cases Accrual Analysis planned
Mass General 559 75 X
BWH/DFCI 779 75 X
MSKCC 1,089 75 X
Pittsburgh 1,100 25 X
Vanderbilt 248 25 X
Colorado 277 25 X

Johns Hopkins 395 20

H.L. Moffitt 850 25

UT Southwestern 350 20

MD Anderson 1,129 75 X

UCLA 438 20

Emory 600 20 X

NCI Intramural N/A 20 X

Total 7,814 500




Mutational profiling in colorectal cancers

APC 4%
NRAS 3%

No Mutation

BRAF 7% Identified
34%

PIK3CA 6%

N=250
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Colon Adenocarcinoma: Overlap of Mutations

BRAF
6 isolated

18 isolated
(28 total)

20 isolated
(36 total)
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