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Paradigm shift in cancer treatment
towards personalized treatment

Chemotherapy
for all

Cancer pathophysiology: 12 signal
transduction pathways drive cancer
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therapy targeting cancer
pathophysiology of
individual patient

New “targeted” drugs target
signal transduction pathways

Medicines in Development for Cancer
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Need for diagnostic tests

to identify activity of each of these 12 signal transduction
pathways in a cancer tissue sample

If we know which pathway is active in the tumor
we know which therapy will be effective for the patient

Our solution
Pathway analysis for identification of active pathways in
any cancer tissue sample

based on cell biology knowledge, not data-mining
; PHILIPS



Pathway analysis for identification of active pathways in any
cancer tissue

We simplify cancer characterization for therapy selection
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37,500 probe spotted oligo microarray

Genotype S Phenotype

1000’s of mutations 12 pathways

Because you do not want to treat genotype, but phenotype!




Pathway analysis for identification of active pathways in any
cancer tissue
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Pathway analysis for identification of active pathways in any
cancer tissue
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Pathway analysis for identification of active pathways in any
cancer tissue
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Pathway analysis for identification of active pathways in any
cancer tissue
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Pathway analysis for identification of active pathways in any
cancer tissue
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Pathway analysis for identification of active pathways in any
cancer tissue
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Pathway analysis for identification of active pathways in any
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Pathway analysis for identification of active pathways in any
cancer tissue
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Pathway analysis for identification of active pathways in any
cancer tissue

For dummies.....compare a cell with a bakery
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Pathway model development and validation

using “ground truth” samples

Example: Wnt pathway model

[GEO data set GSE20916]
M. Skrzypczak et al., PLoS
ONE 2010; 5(10):e13091
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Models can be used across different cancer types

[GEO data set GSE10327]
M. Kool et al., PLoS ONE
2008; 3(8):e3088

Medulloblastoma
* Subset Wnt is active
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Wim Verhaegh, et al. Cancer Res 2014 Jun 1;74(11):2936-45.
Wim Verhaegh, Anja van de Stolpe. Editorial, Oncotarget, 2014;5(14):5196-7.



Clinical utility: selection of most effective therapy

Example: Breast cancer patients

PAMS5O0 subtyping

Pathway
subtyping

PAMS50 subtyping

Pathway
subtyping

Luminal A (n=511)

TGFb; 34

PI3K; 59

AR; 12

HH; 44
Wnt; 15

HER2 (n=143)

ER;0 _Wnt; 4

TGFb;

16
HH; 22

PI3K; 24
AR; 15

Luminal B (n=360)

TGFb; 18

ER; 112

PI3K; 118

Whnt; 14

AR; 2/ HH; 34

Basal (n=171)

ER; O

TGFb; 32 = Whnt; 35

PI3K; 25
HH; 24

AR; 1

Normal-like (n=109)

TGFb; 9

PI3K; 4

AR; 4

Wnt; 2

Choose therapy based on pathway analysis, rather than only subtyping
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Clinical utility: monitoring therapy response

Example: ER positive breast cancer patients (luminal A)
* neoadjuvant anti-estrogen therapy prior to surgery

GEO dataset, GEO reference C.J. Creighton et
al., PNAS 2009; 106(33):13820-5 [GSE10281]

GSE10281
1

ER pathwayT

activity

r — — o
Pretreatment Posttreatment (Letrozole, 2.5 mg/day, 3 months)

start of anti- after 3 months
estrogen of treatment
treatment

Pathway analysis after treatment to measure therapy response
PHILIPS

Poster SABCS 2015



Clinical utility: prognosis

Example: ErasmusMC patients with primary metastasized
breast cancer, treatment with tamoxifen

Progression free survival vs. HH activity

patients

) — n=7 HH active
without —— n=13 HH inactive
cancer

progression

fraction progression free survival

Lo\g-rank p=0.0013
| T I : T T

0 10 20 30 40 50 60

time (manths)
20 M1 ER+ patients with 15t line tamaoxifen

Active Hedgehog Pathway indicates bad prognosis.
g g Y prog PHILIPS

Poster AACR 2016



Clinical utility: immune response typing
for choice of immunotherapy

Example: Patients with brain tumors
(tumor type in abstract AACR 2017)

Patients with an
1 active pathway
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subtype with so
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known strong
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20%6

O%e
FOXO HH NFKB TGFB WVINT NOTCH None

Active NFKB pathway indicates active immune response
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Pathway analysis for identification of active pathways in any
cancer tissue

Can be run in hospital diagnostic lab

Affymetrix microarray Affymetrix service provider

RNA seq Formalin Fixed Paraffin Embedded Routine lab equipment

- >
Extract -— Driving pathway?
PCR reagents TC ER No/Yes

‘%\ 761 ) TGn FOXO NO/YeS
y "’}'Q‘ PS1a X PSib X PSic X PS2a R PSna X FSnb TG F_B NO/YeS
Y

HH No/Yes

' 0/0/0/0/0/0/0/0/0/0/0/0 Whnt No/Yes
AR No/Yes
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Pathway analysis for identification of active pathways in any
cancer tissue

active

How to develop for all cancer types?

S
Available: data of patient samples from thousands 2‘@3

of clinical studies, with associated publications, all Transcription factor
I

cancer types TG Z 61

PS1a X PS1b X PS1c

PSna X PSnb

* Exploratory pathway analysis for cancer of
choice

* Define potential clinical utility

 |Initiate clinical collaboration
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Pathway analysis for identification of active pathways in any
cancer tissue

Intellectual property status: 18 patents filed, 2 granted (2016)

Evaluation of applications with clinical partners
* Clinical evaluations: breast, prostate, ovarian, endometrium,

esophageal cancers
* Exploratory studies: brain tumors, children’s tumors,
hematological malignancies, cervical, rectal, bladder cancer

!.- Ledids Universizale Erasmus MC
( Medisch Centran . e li:\(il)()lld “’”E % UMC Utrecht
e : Stanford é Boston Children’s Hospital
I Mar ini-Kiinik | Vall ¢'Hebeon s Universicy .



Pathway analysis for identification of active pathways in any
cancer tissue

Clinical Adoption and Go to Market

- Partnering opportunities

an|en

Clinical
diagnostics

Clinical FDA/CE-IVD
diagnostics approved tests

Certified service
labs

2016 2018 2020 2022

Clinical Research

Clinical collaborations
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Pathway analysis for identification of active pathways in any

an|en

cancer tissue

Clinical Adoption and Go to Market

Clinical
diagnostics

Clinical FDA/CE-IVD
diagnostics approved tests

Certified service
labs

Clinical Research

Clinical collaborations

Integrated in Philips Intelligenomics platform
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Take away message

Proprietary diagnostic Pathway Analysis:

based on cell biology knowledge
Towards best therapy choice
for each patient with cancer

Applications:
* First time right selection of most effective therapy
* Monitoring of therapy response/resistance
* Prognosis

Clinical applications:
* All cancer types
e All sample types
* All measurement modalities (Microarray, RNAseq, qPCR)

PHILIPS
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