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Outcomes with chemotherapy may have
reached a plateau in some cancer types

Non-small cell lung cancer

Median Survival (mo)
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*p = not significant vs paclitaxel/cisplatin Schiller, et al. N Engl J Med 2002;346:92.



THERE IS NEW AMMUNITION
IN THE WAR AGAINST

GANGER.

THESE ARE THE BULLETS.

Revolutionary new pills like GLEEVEC

combat cancer by targeting only the

diseased cells. Is this the breakthrough .z S
we've been waiting for? ‘
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Nggle i las — Glivec (Imatinib)

STI571 \ BCR-ABL

ATP \ BCR-ABL
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Figure 1. Likely Mode of Action of STIS71.

The left-hand panel shows the BCR-ABL oncoprotein with a molecule of ATP in the kinase pocket. The relevant substrate is phospho-

rylated on a tyrosine residue and, in its phosphorylated state, can then interact with other downstream effector molecules. When
29710280E8pies the kinase pocket (right-hand panel), k¢satthehameling inhibited, and the substrate cannot be phosphorylated]




==\\omen in the general population=&=Men in the general population
=«=Women diagnosed with CML =»==Men diagnosed with CML

TABLE 3. HEMATOLOGIC RESPONSES. b
30
PaTIEMTS WITH
AL PaTIENTS WITH COMPLETE &
Dose Imgloay) PATIENTS REsPOMNSES ResponNsES
20
M. no. (%)
25 ar 50 & 2 (33) 0 1
25 4 250 1 {25 =
140 A 3 (100 1 (33}
2000 cr 250 1o L& (100 956 5
A00-10010 54 54 (100 53 (98)
Total B3 7793 a4 (77 0 -

1980 1990 2000 2010

29-10-2018 Kraeftbehandling



First observations that the
material of inheritance was
abnormal in cancer cells and
consequent proposal that
cancers are clones arising
due to somatic changes

1900 1920

Identification of DNA
as the material of
inheritance

1940
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History

Human
genome
sequence
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Description of the
double helical
= structure of DNA
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First recurrent
chromosomal
rearrangement
in cancer

—_

First somatic
driver mutation =
and first cancer
gene identified

1960 1980

2000

Second-generation .

sequencing
technologies

First sequence of all
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First complete cancer
genome sequence

e

400 known cancer genes
NS

Thousands of complete

2020 2040

exons in a cancer @

Cancer genome
sequences as a
routine diagnostic?
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cancer genome sequences
I

Exploring the Genomes of Cancer Cells: Progress and Promise

Michael R. Stratton

Science 331, 1553 (2011),
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Personalised Medicine
Synonymer

* Precision Medicine

» Tallor-made Medicine

» Skreeddersyet behandling
» Targeteret behandling

« Malrettet behandling



What Is targeted therapy

*Target — a defined process In cancer growth
and/or development i.e hallmarks of cancer
«Target — measurable or identiable in tumors in
patients

*Outcome of targeted therapy is correlated to the
presence or absence of target

Sledge, JCO editorial, p1614, 2013
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Er malrettet behandling nyt ?

Malrettet behanding far Glivec ?
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Ja - tamoxifen
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~5 years Tamoxifen vs not
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Indicators of increased HER2 production

Normal Amplification/Overexpression
HERZ2 receptor
protein

HER2
MRNA

HER2 DNA

Cytoplasm
Nucleus
Cytoplasmic 1 = gene copy number
membrane 2 = mRNA transcription

3 = cell surface receptor protein expression
4 = release of receptor extracellular domain
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Trastuzumab adjuvant trials in HER2 pos. Breast:
Trastuzumab cures pts with breast cancer

Disease-Free Survival

ACOT 1679 261

\
HR=0.48, 2P=3x10"

2 3 4 5
Years From Randomization B31/NS831
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Survival - ISEL
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Correlation Between EGFR Mutations and
Response to Gefitinib

EGFR Mutation
Lynch et al., NEJM 2004

Paez et al., Science 2004 No Total

Yes 14

Gefitinib No 11
Response




NSCLC - EGFR mut (exon 19 deletion + L858R in exon 21)

Erlotinib vs Chemotherapy
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On target — off target

» Ingen target — ingen‘effekt
« Target skal veere tilstede — EGRF
« Target skal veere fglsomt - muteret

Kraeftbehandling
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Precision Medicine Initiative

“Tonight, I'm launching a new Precision Medicine Initiative to bring us closer to
curing diseases like cancer and diabetes — and to give all of us access to the
personalized information we need to keep ourselves and our families healthier.”

— President Barack Obama, State of the Union Address, January 2015,

’Research has already revealed many of the molecular lesions that drive
cancers, showing that each cancer has its own genomic signature, with some
tumor-specific features and some features common to multiple types”.

”The cancer-focused component of this initiative will be designed to address
some of the obstacles that have already been encountered in “precision
oncology”:

unexplained drug resistance, genomic heterogeneity of tumors, insufficient
means for monitoring responses and tumor recurrence, and limited
knowledge about the use of drug combinations”.
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Danske Regioner satser pa Personlig Medicin

Allerede ved Danske Regioners generalforsamling den 27.
marts 2014 opfordrede formand for Danske Regioner, Bent
Hansen til, at regionerne mere malrettet engagerer sig i
udviklingen af Personlig Medicin til patienterne.

- Sagen er i virkeligheden ret enkel: Er vi i stand til at give
patienterne den rigtige behandling fra starten af, bliver de ogsa
hurtigere raske. Og nar patienterne bliver hurtigere raske,
kommer de hurtigere tilbage pa arbejdsmarkedet. Det er bedst
for borgerne, det er bedst for samfundet, og det er bedst for
gkonomien.

Det er en win-win, fastslog formand for Danske Regioner, Bent
Hansen.

Dette budskab fulgte Bent Hansen op pa, da han i sin tale pa
Danske Regioners generalforsamling den 23. april 2015 lagde
op til, at 100.000 danskere i lgbet af fem ar skal have deres
gener kortlagt med det formal at kunne skraeddersy medicin til

en lang reekke alvorlige sygdomme.
19
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Dt Matlonale Genom Center

Sundheds- og Lldreministeriet

Mationalt Genom Center
Informatiorsfmiasskab for personkg medicn

Mzticnal Genom Dvta booss

Khinisk [T-infrastruldur Forskmings T-nfrastruktue

Nustration af opbygning af genomdatabase og Infrastruktur

PERSONLIG
MEDICIN TIL GAVN
FOR PATIENTERNE
KLAR DIAGNOSE

MALRETTET BEHANDLING i ot Genomer i andra
STYRKET FORSKNING = farskningsaktivitatar

NATIONAL STRATEGI FOR ?

PERSONLIG MEDICIN 2017-2020

Genomar
Kinisk aktivitot

Fa% 7 Ganomar i kliniska
r .
100,000 + S
50,000 4
Statslig finamsiering — Finansloy 2017 100 mill DKK =t
Opsian

Strateglens primoeere finansierdngskilder er lliestreret 1 figur 6. Omfanget af Infrastruk
forskningsaktivitet my. som led | strateglen vil bl.a. afhenge af sterelsen af eventu
fondsfinansierede midler. Andre offentlige forskningsmidler kan ogsa bidrage il for Tid
mingsaktiviteter ma. iInden for Personlig Medicin og vil kunne gare brueg af Infrastruk




Non-small cell lung cancer - subtyping

Lung Adenocarcinomas

Large Cell

(10%) Adenocarcinoma

(70%)

Squa(rx;)s Cell NSCLC Heterogeneity
KRAS
(30%)

=z Unknown

(42%)

Erlotinib, gefitinib
EGFR
(15%)

EML‘})-ALK BRAF |PIK3CA MEK
(5%) // (2%) (1%) (1%)

crizotinib HER?2 FGER4
(2%) (2%)
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Precision Medicine

* Therapies designed to target the molecular alteration
that aids cancer development

an
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« A Iarge proportion of cancers may contain at least one
plausibly actionable genetic alteration

« The “long tail” means that the conventional clinical
trial design approach may not be feasible

Van Allen, Wagle et al., Nature Med 20, 682688 (2014)
Targeted Agent and B
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Conventional trials based on histology

D Tumour A

A Tumour D

Figure 1: Clinical trial based on tumour histology
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Trial 1
Drugl

Trial 2
Drug 2

Trial 3
Drug 3

Trial 4
Drug 4

Basket trials — multiple histologies
One driver mutation —one drug
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Figure 3: Basket clinical trial based on tumour genotype A

Umbrella trials — one histology

Drug 2

Several driver mutation treated with one drug each

1@

Drug 1

00 /
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OG @ Drug 3

<€

Trial 2
" /@ Drug 1
It 2 JS Drug 3
2$ 1*0hn

Drug 4

Kr%ftbehand I i ng Figure 2: Umbrella trial based on histology and genotype
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Vismodegib — inhibitor of hedge hog signaling in basal cell
carcinoma — Gorlin Syndrome

Figure 1.

GDC-0449
Vismodegib
(GDC-0449)
inhibits the
activity of SMO.

(Vismodegib.
<www hindawi com/journals/j0/2011/941876/g5>,
accessed 01/12/12}

29-10-2018 Kraeftbehandling
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Vismodegib — inhibitor of hedge hog signaling in basal cell
carcinoma — Gorlin Syndrome

A Baseline Week 8 Week 20
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Efficacy of Larotrectinib in TRK Fusion—
Positive Cancers in Adults and Children

A. Drilon, T.W. Laetsch, S. Kummar, S.G. DuBois, U.N. Lassen, G.D. Demetri,
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Role Of Tropomyosin Receptor Kinases (TRKs) In Normal Biology And
Cancer

Neurotrophin family of receptors TRK fusions

TRKA (NTRK1) Pain, thermoregulation + Ligand binding domain (LBD) replaced by 5’ fusion partner

+ Drives overexpression and ligand-independent activation
TRKB (N7TRK2) Movement, memory, mood,

appetite, bady weight NTRK1/2/3

_| Promoter ||.| 5' partner H/ —I LED ! kinase domain '—

TRKC (NTRK3) Proprioception l o
5 partner kinase domail
AKT
5° partner kinase domai S partner  [NTRKkinase demai

TDK iimrmmimannlhi aviavaceana Al marmaal Heriiae Ar canmear

A TRK A/B/C
wild-type
protein

Signal peptide/ Kinase
extracellular domain domain
Partner-TRK
fusion protein
Fusion partner containing dimerization domain Kinase
domain
B Ligand-dependent signaling c Fusion oncogene signaling,

ligand independent

L lll a8
|

MAPK, PLC-y, PI3K

MAPK, PLC-y, PI3K



Case: 33 year old male with cKIT negative GIST

Baseline SEPT 2016

OCT 2016

APR 2017




2010: First-in-man studie med BRAF haammer i Fase | enheden

ORIGINAL RESEARCH ARTICLE
First-in-Man Dose-Escalation Study of the Selective BRAF
Inhibitor RG7256 in Patients with BRAF V600-Mutated ﬁ RTK

Advanced Solid Tumors

Rodrign Dienstmann 42+ Ulrik Lassen® » Jonathan Cebon® - Jayesh Desai®- /
T

Michad P. Brown * + Stefan Evers® « Fei Su™ « Weijiang Zhang - Frederic Boisserie” «
Brian Lestini™ + Kathleen Schostack ™" - Valerie Meresse® - Josep Tabemero™"

6RAFV5°§
ATP'->K Vemurafeni
MEK

ATP-\
QRK
Eacl;-uilcompound til vemurafenib fra I Cellular
oche/Plexxicon Proliferation

Efficacious — less phototoxicity
Abandonded due difficulties with
formulation



Metastatic melanoma patient with BRAF mutation
treated with RG7204/PLX4032
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Tumor Regression (Target Lesions) Occurred in

Majority of Patients (IRC)

BMia EM1b BM1c

B No data
|
|

RECIST 30% Decrease

o o o o o o
N o < © 0

auljeseg wolj abueyn 9, 1s9jjewS

-100

*** 7 patients had 100% tumor shrinkage, 3 of which had confirmed CR;

1 patient had unconfirmed CR and 3 patients had non-target lesions present

» 122 patients had baseline and = 1post-baseline scan with measurable disease
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Genes Vs microscopy — cancer type

Context matters

Total dependence activated gene - tumor agnostic

Dependence of both activated genes and histology



BRAF inhibitor therapy markedly more effective for
VE0OEBRAF melanoma compared to colon cancer

(RECIST cutoff for PR, 30%)

3 & ° 8§ B
(ez15 uoisaT jo wng)
aueseg wou4 abueyn,

-100

“n=19, two patients did not have post-baseline scans after initiating treatment

auleseg woly abueyd 9% 1sojlews '

Kopetz, ASCO 2010

SosmanJ et al. NEJM 2012

016 4

03/17/2

) NATIONAL CANCER INSTITUTE
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e PLX4032 (uM):

003 006 013 025
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BRAF mutated carcinomas identified in the CoPPO program treated with BRAFi,MEKIi, EGRFi

100 1
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Change (%) in target lesion

-50 4

-100 A

PFS (weeks)

method ©® cfDNA A RECIST <t PR

Figure 2: Tumor response and progression assessed by RECIST1.1 and c¢fDNA. (A) Waterfall plot showing the maximum



G3nexT

Copenhagen Prospective Personalized Oncology (CoPPO)

N

Tumor Biopsy Blood sample

v N v N

‘, Tumor RNA % Tumor DNA g g Germline DNA ‘ _ ctDNA
ﬁ"\ > > .\‘— |‘_7>-_ —~ \

! 7 b4 NN\

Pathology RNAseq Expression array SNP array 48 genes panel Whole Exon sequencing
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Enrolled in CoPPO May 2013 - Nov 2016
N =500

Biopsied
N =412

Rebiopsy N = 23

Genomic profile
N = 386

Eligible for treatment
N =212

Tuxen, CCR, 2018

RATIONALE DESIGN OBIJECTIVES METHODS




Cum Survival

Patients matched to treatment (n=86)

0,57

0,51

0,47

0,2+

20

PFS

40

60

~I1Survival Function
—+- Censored

N 86

Median 12 (9,5-14,5)
Minimum 2

Maximum 67

PFS ratio = PFS matched  >1,3: 31 %
PFS conventional




Future precision medicine: From sequencing to functionality in PDX and organoid models

Sequencing Sequencing report »!»«

Patient-derived xenograft In vivo drug validation
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Personlig medicin i kraeftbehandling

Konklusion

 Nutid

— Personlig medicin kreeftbehandling helbreder cancer (bryst — leukaemi)
* Men langt fra alle helbredes i dag

— Enorm viden om cancer biologi
— Genomiske analyser giver os keempe datamaengder - bioinformatik

 Fremtid
— Genomisk analyse i rutine kraeftdiagnostik i fremtiden ?
— Flere malrettede lzegemidler
— Vision: Malrettede/personlige leegemidler til alle patienter i fremtiden ?
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6OD... THE
HUMAN GENOME
CODE'S BEEN

\ UNRAVELLED~

"\ PASSWORD

DAMN
NOW, I HAVE

TO CHANGE THE
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