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Novartis Oncology is built on the concept of
iIndividualized medicine

= Enhanced screening and
identification of promising
compounds and combinations

= Improved selection strategies
for patients entering studies to
increase likelihood of success

= Delivery of targeted treatments
with companion diagnostics to
optimize patient outcomes

= Key partnerships with the
oncology community to conduct
high-quality clinical trials with
competitive timelines

= Vital engagement with
advocacy groups to better
understand patient needs and
barriers to treatment success

= Collaborative agreements with
biotech partners to complement
R&D strategy

= Disease-specific programs
provide comprehensive support
to providers, payors and patients
who have a vested interest in our
products

= An innovative portfolio of
access projects adapted to
patient needs, products, partners
and countries
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Response prediction biomarkers and targeted
cancer drug development

Drives:
60800 = |mproved patient benefit because tumors are
‘ ‘ uniquely dependent on the drug target

g g A O g g g
aeEmTamam® * Increased probability of success by enriching
SRRRRRRES -\ studies for likely responders and excluding non-
!t I’ !t !r !o !0 !r !o I' M responders

= Maximal benefits to payers with drugs used only in

patients likely to benefit
00000000 = Faster time to market with lower development cost
through smaller studies with stronger signals
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Cancer Cell Line Encyclopedia (CCLE)

Gene
Amplifications
and Delections

Gene
Expression

Gene Sequence:
Mutations and
Translocations

o 3T "B FI TR Ly

> 1000 cell lines
Representation driven by unmet
medical need
1300 compounds profiled
against 500 cell lines
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CCLE; Iz D5

ZRAH-ODHFEZE

Nature; 2012, 483: 603—-607
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A compilation of gene
expression,
chromosomal copy
number and

massively parallel
sequencing data from
947 human cancer cell
lines.

When coupled with
pharmacological profiles
for 24 anticancer

drugs across 479 of the
cell lines, this collection
allowed identification

of genetic, lineage, and
gene-expression-based
predictors of drug
sensitivity.
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Nature; 2012, 483: 603-607

MEK inhibitor (PD-0325901)
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Adjunct to Clinical Trials A

Or ologist Ga
gist FOUNDATION ) ) ) >
MEDICINE
100's of genes sequenced for alterations, - y
indels, CNAs, rearrangements, base
Requires small substitutions >99% sensitivity and
amount of routine - specificity to call mutant
tissue CLIA certified alleles at 5% frequency
Predictors of response or Markers of PK or Toxicity
<21 day SRS ) Results delivered via

interactive web-based
interface

turn-around from
receipt of tissue

. CONFIDENTIAL "megs U NOVARTIS



Foundation Medicine solution;
MNARSAN—EGEFHREDOT—o70—

Fixed
sample
slides
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DNA extraction,
Library construction,
Hybrid capture

cycle 1 cycle 2 Cycle 3 cycle 4

Sequencing
(lMumina
HiSeq™ 2000)

>

ANALYSIS PIPELINE

Point Mutations
Bayesian algorithm

Local assembly

Copy Number Alterations
—> Comparison with process-
matched normal control

Rearrangements
Analysis of chimeric pairs

Short Insertions/deletions

@

Annotation &
Interpretation

dbSNP
COSMIC
Med. Literature

Clinical
Report

15

|
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(melanoma® {5l)

Frequency of genetic alteration

-_—

L Faoarq4) 089

BR4F 1 1 B 1 1 B B R R R R R B B N

NRAS
CDENZA
TP53
MITF
CDEN2EB
PTEN
NFI
IKZF]
IDH]
ARIDIA
WTI
STKII
RBI
FPTPRD
PIK3CG
NOTCHI
MET
MCLI
LRPIB
ERBB?
CTNNEBI
CDKG
APC

m1

m2

m3

md

m&

mé

m7

mé

me
m10

Main common

driver
[ | H N
[ |
[ |
[ |
[ |
T Further
O opportunity
for combination
solution
[ |
[ | Point mutation
B Gene amplification
Gene deletion
n Bl Truncation
|
EEEEEEEEEER S
QO)%E% U NOVART 16



17

BEEZDER

773

(melanoma® {5l)

Frequency of genetic alteration
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Frequency of genetic alteration
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Which genes are important to understand sensitivity/resistance to drugs?

Target MAPK PI3K/mTOR Cell cycle/apoptosis  |oeeevvviciiinineeeiiiins
Dose levels | Best
Subject ID mg/day |response|gene A|gene B|gene C|gene D|gene E|gene F|gene G|gene H| gene | |gene J|gene K| ....cccccovvveveveriicnnnes g;;;
1010001 300 T . T R R R e
1010002 300 D B N e
1010003 300 PO N P [ [T T B
1010004 300 PO B [ P [ 7T T e
1010005 300 P B 2 e e
1010006 450 Dl B B T
1010007 450 PD - ..............................
1010008 450 DI | 0O R T —— e
1010009 600 D 2 e e
1010010 600 PpD B [ [ e | T T,
1010011 600 PO N [ | el T T T
1010012 600 PO B [ e [ T
1010013 600 PD e
1010014 600 D B T e
1010015 600 D I e e, ]
LIS £y = m Point mutation !
1010017 750 SD e L.
1010018 750 SD m Gene amplification ||
1010019 750 s e OO O T |
1010020 750 S I T e
1010021 750 S T T T e ———
1010022 450 I R R R R N A R e
1010023 600 S e s
1010024 600 PR Il [ | T T e
1010025 600 S B N | e
1010026 750 S B e e
1010027 750 PR B [ B T T T T
1010028 750 PR N | | [ B T e
1010029 750 S BB R e
1010030 750 Sl I D D D R U——

Statistical significance (p <)

0.01

0.005 | 0.005
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He =2
==

@M finger print analysis ({5l)

Which genes are important to understand sensitivity/resistance to drugs?

Target MAPK PI3K/mTOR Cell cycle/apoptosis  |oeeevvviciiinineeeiiiins
Dose levels | Best
Subject ID mg/day |response|gene A|gene B|gene C|gene D|gene E|gene F|gene G|gene H| gene | |gene J|gene K| ....cccccovvveveveriicnnnes g;;;
1010001 300 PD [ | A4 B N | T T T T,
1010002 300 D I 1N e
1010003 300 PO D P ] [T e
1010004 300 PD | D
1010005 300 PO B [ T el [
1010006 450 Dl B B |
1010007 450 D I T e
1010008 450 I | 0O I T — e
1010009 600 D BRI e
1010010 600 PpD B [ T el T T e,
1010011 600 PO [N T | el T T T
1010012 600 PO B [ TP [(f T
1010013 600 PD e
1010014 600 D I 1 e
1010015 600 D I B e e, ]
LIS £y = m Point mutation !
1010017 750 SD e L.
1010018 750 SD m Gene amplification ||
1010019 750 SD B B R I
1010020 750 s e | L[ e [ T T e
1010021 750 S L U A T R —
1010022 450 G Y A R b W N A e
1010023 600 PR Py [ |
1010024 600 PR N [ [ [ 1 I
1010025 600 S B N e
1010026 750 S N 1 e
1010027 750 PR B [ B 1D T T T
1010028 750 PR N | [ [ 1B T e
1010029 750 S BB I e
1010030 750 PR [ [ B \[L __ U | [ L.
Statistical significance (p <) 0.01 | 0.005 | 0.005 | 0.10
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@ Sample Report = Research Use Only
FOUNDATION Page 1of 2
MEDICINE
Sompie fomaior
FMI Partner Collaborator Partner Sample ID 456 FMI Sample 1D FMI-003
Partner Study # c123 Date Collected Date Received Date Reported
FMI Study ¥ FMI-001 02/25/2011 03/01/2011 03/15/2011

Specimen Description (to be provided by FM| partner)

Tumor Type Lung Normal Sample Provided Blood
Specimen Site Lung Gender Male
Collection Method Surgical Resection Pathology Diagnosis NSCLC, Stage IV

FMI Pathology & Process Report

Image of material used Lo acquire DNA Pathology Review

Initial tumor nuclei content (est. %) 10%
Tumor nuclel content after enrichment {est. %)  30%
Additional comments

(none)
Processing Results
Quantity of DNA Extracted 0.8 pg
Sample Pass/Fail QC Parss
Failure Reason nfa

N Point Iy A
Known Somatic Mutations BRAF_¢.1397G>C_p GABBA[12%)
KRAS .34G>T_p.G12C(11%)
Illwmwuuws TP53_c.499C>T p.Q167*(15%)

I\mum of Unknown Significance FLT1:¢.2178_2180del3:nonframeshift(10%)

Structural Variants (exploratory)

|amptincations MDM2 (3.3x)
|petetions 1953 (0.6x)
[lmw None Detected

Orne Kendall Square, Sulte 83501 « Cambridge, MA 02139 « Phone: (617) 218-2200 » Fax: {617) 418-2201 » waw foundationmed ¢ ne com

Ga Foundation Mecicine Researeh Report, FMI Sample ID FMIL003, Page 2 of 2

Glossary for the FMI Process and Sequence Report

Pathology & Process Regon

nitlad turrcr swacke| cntent fest. %) An Imags-b2sed, expart estimate of the % tumor of total nudiss present inthe sample bréore sarichmesn:
Tarnor e contens afier enrichment An Image Diased, expen estimate of The % tumor of 1otal nucks present inthe samgple aher eneicharent, it

frst. W) snrchmeen k prrkirmad

Sample Puw/T QG An It aion whethor the samphe pased or falled the ovenall FMI peocess. Paritle valoes P T sl/Provisonal,

Prodsional status Indicates hat he sample did no1 meet Srict Pass cateria, but Alowed for some sequence
WO rration 10 be soquined and b belng regorted on s proshionsl bealy

tequence Repan
st of Denes of Miteres
¥ the oversll mamation st for o perticukar gene (or geses) b of peimany Intenest, the mutason status for e gene | dicated in this section. Possible
walues are Mutated, Mo Veriant Detected, or Indetermines

4 known ox likely somatic A or b
(<o nastrberr abranin oo teamlossion) wen R e o inerer

(MO NOB-SymONymaus polnt mut ssons/indeds of Srucral wrint s were observed in the gene of kierest

A niom syncewyen ows point srutation ot inded af wnknown ws ab the
g=ne of mizemst

WO Senosrpm s PO W atioms Anded:
W 1he sbsence of hedd J control, s et lom of som atic stius 1 oll warants cbserved |n the semphe connot be
matde in groersd Aftre cmoval of kncwn grem Sne varizkin wing JESME, malning varkonts arr therre interpeeind in light of cancer databaws and
lnsrature 1o armve t an asessment of somatic statws.

(Non -synamyenaus wrknts chsarved in the samglle that aee highly likely 10 be scmatic mutations. These
Include confinmed somatic mutaking llsted in (an PV cunsied verdon of) the COSMIC detabaae and varants
i known matations Rotspots

Non - synamymaws varionts chserved in the sample that aee Miely tobe somatic mutatians. These inchade:
moreed vatienes thae reudt i the tancsuee of kaawn nemor supgreacs genes

Mon Wkt ohservedd e the sarmgle where som s »1tus Cammot be determined. These include
2l variants shat canncs be assigned 25 ovther known or liely somatic matations or knawn geem -line varistion.
This groug may includs borh noved scenatie musetions and rarsy geremline variation

Srurtaral varianty
SErucour ol s eion (re-emngemeny amlocssan and copy sember alieration) Information b proskded i teee componests

m Genies where all of & subset of exone are obaerved present i the semple ot greater Man noom sl kvels. The
tactor of copy e bis chewstion fe,g.. 3.0v) relative 10 8 proces-mmched narmal DNA control & prodded

Ganrs wheee all or & subsee of sxns are chserved present in the sampile 2t lower than normal levels. The
1101 of copy v ber reduction (.8 . 0Sx] relsthve 10 & process-matchied noem 8-DNA control is provided

Genes e abich 2 genomic re artangement (4. & Sslon gone] svent was abserved. A descrigtivn of the 1o
srrangement event b provided

One Sendall Square, Suite 83501 » Cambriige, MA 02139 » Shone: (617} £18-2200 » Fax: (617} 218-2201 » www foundationmedicine.com
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Define Vendor Vendor Operations Dat?‘

biomarkers » Identification » ualification » a_nd_ * anaIyS|_s&

q

Logistics reporting
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EEFEEDE (1/2)

BE-AVEYD, TORBHEICEHI HSENENICIL C-EYR
ERZZITONDEIICHEDIZENEMEERDBEETHS

RIKTHOREEIA

1 BEEEY Y TILOER B TEEHRBRTNTNISBERIADIZHE
KIELTWA0I (ECIZRERK) |, +HEY U TILERDAELS
EH 55,

2. BETF—SOAWER ; SRITRO SN HERELEOHRAEN R
DIz, B4 MBEFET— 20 HIBETH, BRARISERT S Lr#
LWBERH .

3. A EDHBRIZENT, BREMBROAAFTI— 55 VIHELTED
NAT TR EQOHFBRDELC, HEIHRAND BHEHH S,

*PD=progression diseases

I Pre-dosing ‘l Dosing ‘ l oy . I Pre-dosing ‘l Dosing ‘ l = . l

sopsies 1 4 4 (A |
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BRIZEWTEMNEERZED S5-OIZRHEL
EEFEEDE (2/2)

BE-AVEYD, TORBHEICEHI HSENENICIL C-EYR
ERZZITONDEIICHEDIZENEMEERDBEETHS

fERIR DA EETE
TEMNDEIEEE
HETENBELT, BEELGY VIO EON-BHRERETEIHIVATLERE
FITDHILT, BERRIT4AVMEE—IZEZR D,
TENTODEBEEAAFTREE, Y4 MNoREBBHICEET S,
Biomarker samplingD EZ 4, £TOEEG E, Biomarker VisionlZDWVT, &Y
ERED & HIEHRILEE Z0ENT S,
THATITHhoDAREMH
MEFRDOBKRFERICHALGEEIZONT, EMRGEZE S,
PR EEEL T, sample processingDFiiThd % standardize#: £ Z B9,
(EDOKRZE, Y4+, o2 —I2HE UL THRE Lquality®samplehAdFond)
LR DAEEME
BRFEFCOVT, BABRSHLVEHRERICE L, REOEYMNGRE
L - AL Z1T 5. (FICPGXR EELFERIT - 774/ —(REEEDHH)
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