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History of research and innovation

Norwegian Cancer [I):%Enlggﬁgﬁr_(;h New ICR

Reqgistry RADFORSK Building

7%, NCE
1932 ‘ 1954 ‘ 2006 “daeed’ T ‘ 2015
® ¢ ® ¢ [ ® ¢ ¢ ¢ >
1952 1087 | 2007 2009 2019
~ Norwegian Institute for Cancer Oslo Cancer Cluster ‘
Radium Hospital (ONR) Research (ICR) (0CC) OCC Innovation Park  Building of new Clinic building
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Oslo University Hospital CCC - Cancer Treatment and Care

Core Activity Data

Patient Treatment

+

il (!

MNumber of cancer patients:

28 141

o @

Number of outpatient
consultations:
122 560
‘ P (A} l

Number of beds:  Number of over-
309 night stays:

Total number of new cancer
patients refferred to OUS:
9 646

76 169

Number of chairs:
77

@

Chemotherapy
treatments:

51955

* Number of radialogy mxamination
requests for cancer patients

MRI scans: CT scans:

8 842 18 940

: 2

. Cytology:

S 4 9892

Radiology examinations:

62129

16

Radiotherapy:
treatment series:

6562

Radiotherapy: number
of fractions:

98 513

\o-

Radiotherapy: number
of patients:

6530

Histology:
41 530

ol

Molecular pathology:

13 896

Key Indicators in Research
) -
L]

J

Budget: estimate of research
budget (by parameters):

750 mill. kr

ous

Total number of peer-reviewed
publications (with OUs-CCC
first or last author):

768 (399)

Number of publications with
impact factor >10 (with
0US-CCC first or last author):

104 (31) F‘ F‘
g B
v -

Completed Ph.D. degrees:

Number of publications with
impact factor >20 (with OUS-CCC
first or last author):

42 (9)

23

Disclosures of Invention (DOFls): Mumber of active clinical trials:

26 223

Active projects funded by
EU (H2020):
12

Percentage of new patients included
in clinical trials

14.5

Approx. Total number of FTEs in Number of new patients included in

cancer research: clinical trials

550 1402 17

Large cancer center by European
standards

Well established ecosystem for
cancer research
« Institute for Cancer Research
« Section for Clinical Research
including Phase | unit
Cancer Registry
Innovation and start-up
infrastructure (Inven2 and
Oslo Cancer Cluster, CONNECT)
« Large biobank resources
(breast, lung, CRC, prostate,
lymphoma, sarcoma)

CCC / Div Cancer Medicine
Development Priorities:
Precision Cancer Medicine
(diagnostics and treatment)
« Cell therapy

« Proton therapy

- Digital Pathology
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Organisation

Chlef Administrative Officer
Kari Aalrust Berger

Head of Institute
Kjetil Taskén

Administration

Cancer Genetlcs
Therese Sariie

Cancer Immunology

Molecular Cell Blology

Johanna Olweus Harald A. Stenmark
Gry Aarum Geitvik Therese Serlie Johanna Olweus Harald Stenmark
Lab Technology Breast Tumor Initiation imental Cellular Membrane
Immunotherapy Dynamics
Tero Afttokallio Karl-Johan Malmberg Jorrit Enserink
Computational Systems NK Cell Biology and Cancer Molecular Medicing
Medicine in Cancer Cell Therapy I
| | Tor Erik Rusten
Aslaug Helland June Helen Myklebust Tumor-host Biology
Translational Studies Lymphoma Biology I
in Solid Tumors
Kirsten Sandvig
| | Intracellular Transport
Vessela N. Kristensen Mouidy Sioud
Cancer Genome Variation Immunomaodulation
(leave of absence and Targeted
from Q3 2019) Therapies
Hege E. G. Russnes Kjetil Taskén

Molecular Biology of
Breast Cancer

Cell Signalling and
Immune Regulation

Jon Amund Kyte
Immunotherapy against
solid cancers
From 1st of January 2020

Molecular Oncology Radiation Blology
Ragnhiid A. Lothe Kristian Berg

The Institute for

Cancer Research
Institute for Cancer
Research is organized in 6

research departments with
25 research groups, and
one Department of (6)
Core Facilities.

Tumeor Blology
Gunhild M. Mzlandsmo

Core Facllities
Leonardp A. Meza-Zepeda

Ragnhild A. Lothe
Genetics

Guro Elisabeth Lind
Epigenetics

Rolf I. Skotheim
Genome Biology

Kristian Berg Gunhild M. Malandsmo Trond Stokke
Photochemical Metastasis Biology Flow-Cytometry and
Internalization and Experimental Pre-Clinical Imaging
I Therapeutics I
Heidli Lyng | Susanne Lorenz
Clinical Radiation Kjersti Flatmark Genomics and
Biology Translational Cancer Bioinformatics
| el [
Einar Rofstad | Elfen
Radiation Biology Eivind Hovig Advanced Microscopy
and Tumor Computational
Physiology Cancer Genomics
| [
Randi Syljudsen Jargen Wesche
Radiation Biology Molecular biology
and DNA Damage of Sarcoma
Signaling




The Funding

The Institute researchers received a total of >300 mill NOK in new grants from external
sources in 2021.

THIS INCLUDED:

@ 128 mill NOK from the Research Council of @ 18 mill NOK in renewed grant from the com-
Norway to a new clinical research centre mercial company Fate Therapeutics to Kalle
“MATRIX" led by Aslaug Helland Malmberg
@ Three new grants to Therase Serlie (>20 mill @ 12 mill NOK to pancreas cancer research,
NOK in total) from the Norwegian Cancer EU grant to Elin H. Kure and Tero Aittokallio r
Society, the Regional Health Authority for
South-Eastern Norway and the Research
Council of Norway,

Funding

Percent

Actual Institute expenditure for 2021
by internal and external funding sources
(total 347 3 MNOK - apprax. 35,3 ME)

L1 S
M R e 0 [75R|%
B Internal funding :
M External funding

~

External funding by source

Percent

Sources of external competitive funding for 2021, based on
actual expenditure (total 244,2 MNOK~- approx. 24,8 ME)

B South-Eastern Norway Regional Health Authority
B The Research Council of Norway
¥ The Norwegian Cancer Society
University of Oslo
B su
Other international sources
M Other private sources
B Other public sources

\
INSTITUTE FOR CANCER RESEA|
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The Achievements

Completed PhDs
and M.Sc.-degrees

Articles published

I First or last authorship [l Co-authors
mm Impact factor median

241 242
125

2019 2020 2021 2019 2020 2021
IMPALT FACTOR B M5c-degrees [l PhDs
s 2020 021
Mean B85 76 -]
Median 6.4 59 6.4

DOFIs and Patent Applications

11

019 2020 2021

[l Registered Disclosure of Invention (DOF's) [l Patent Applications [l Granted Patents

Selected papers with Key
authors from the Institute:

EMBO J 2021, 40:2107 336 R. Khezrl et al., and TE.
Rusten.

First and last author from Dept Molecular Cell Blology
Maln fingling: Host autopnagy mediates organ
Wastng ang NUrient moblZation that I1s utliized
for tumor growth demonstrated In an In vivo
model

Genome Medicdne 2021 A Sveen et al., and RA.
Lathe

First and last author from Dept Molecular Oncology
Maln fnding: The majority of somatic mutations

In colorectal cancer are not expressed and the
“mxpressed mutation dose™ Nas prognostic and
therapeutic relevance.

Hepatology 2021, 75:59-7 3. HM. Vedeld et al.,
and G.E. Lind.

First and last author from Dept Mol Oncology
Maln fMnding: Earty oetectlon of
cholanglocarcinoma up to 12 months prior to
diagnosis by tumar biomarkers In blle as the liguid
biopsy source.

J Immunother Cancer, 2021, 5: DOl 10,1136/t
2021-00310%. Flatmark K et al.

First author from Dept Tumor Blology

Maln findling: Peptide vaccine targeting mutated
GNAS may have application as treatment for
psewdomyxoma parltonel.

Mol Oncol 2021, 16, 88-103. LH. Rye et al, HG.
Russnas

First and last author from Dept Cancer Genetics
Main findling: SIngle cell Immune profiling of lymph
nodes with and without metastatic cells show that
IMmune SUppression oocurs already In earty stages
of breast cancer progression.

Mol Syst Blol, 2021, 17, ©9526, Jalswal et al, and
K, Alttokallio

Last author from Dept. of Cancer Genetics

Maln fMindingidentifcation of ECHDC1 as a novel
Dreast tmor SUppressor.

Mat Blotechnol 2021, Dec anead of print. M. AIIY E.
Glannakopoulou” et al., and J. Ohwaus.

FIrst authors and 1ast autnor from Dept. of Cancer
Immunology

Maln Mnding: T-cell receptor-modified T cells
targeting a lymphold-specific enzyme (TdT)
suUggested as a promising Immunotherapy
for B-ALL and T-ALL that preserves normal
Iymphocytes.

Nat Commun 2021, 12:6427. 0. Engebraten et al.
A. Weyergang.

FIrst and last authors from Dept Tumor Biology
and Dept. Radlation Blology, respactively.

Maln finding: Movel predictive blomarker for
response to trastuzumat-emtansine In HERZ+
breast cancer.

Nat Commun 2021, 12: 6577, K.0. Schink et al,
and H. Stenmark.

First and last author from Dept Molecular Call
Blology

Maln fnding: Identification of a new regulator of
macropinocytosls, the protein Phafin2 shown to
madulate the cellular cytoskeleton and required for
“cellular drinking”.

Mat Commun, 2021, 12, 5307 DOl 10,1038,
Taavitsalnen 5, Engedal M, et al and Urbanuct A
snared first (Engedal) and last author from Dept
Tumor Biology.

Maln Anding: Gene pattarns can predict prostate
cancer treatment responses.

Mature 2071, 551, 142-146. Agudo-Canale|o J,
Schultz SW, et al

Shared first author (Schultz) from Dept of Mol Cell
Blol

Maln finding: Wetting whereby a liquid establishas
a contact with a surface, Is Important for droplet
sequestration during avtophagy.

Sclence Signaling 2021 14(703):2aDC8579. AM.
Lone et al, K. Tasken

First and last author: Dept Canoer Immunalogy
Maln finding: Downstream sIgnaling network
through the EP1, EPZ, EP3 and EP4 GPCRs

on T cells Imvolve mare than 1,500 regulated
phaosphosites In receptor specific and shared
slgnaling pathways.



OSLO CANCER CLUSTER
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e Leading innovation cluster s - it iain
iti astazenecs > BN puopy JanSsen J
— Centrally positioned and connected to s Boopuiaadh
global industry _ T e Orovarns S
— ECEI GOLD Label "Excel in Cluster Opgatter Medical
Excellence”

e Award-winning Incubator
— > 30 start-ups / companies
— Successful financing / IPO
— EU / national program award

e International cooperation
— EU projects funded / mediated funding
— Strong US / EU network

@aio«un @ Acaro
e National genetics and precision .ﬁ ’L’M“ o
m e d I CI n e e sengenics

< ormer
— Connect repurposing project initiator e ——
and coordinator ==




OSLO CANCER CLUSTER INCUBATOR PROGRAM
Hands-on coaching to make start-ups investable

* Developing novel cancer therapies for the
benefit of patients and avoiding the traps on
the way

* 35 members: start-ups, global pharma,
investors, IT companies, lawyer, TTO, academic
groups, CROs

e 5.000 m? offices and labs embedded in
Comprehensive Cancer Center Campus with

University Hospital, Cancer Registry, Biobanks, } © &LO'QNCER CLUSTER

Clinical Trial Unit and Institute for Cancer INCUBATOR
Research




A GROWING PIPELINE: STRONG IN CANCER IMMUNOTHERAPY
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The Radium Hospital site

INSTITUTE FOR CANCER RESEARCH

B A - - d4.4 1 1
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The Radlum Hospital site after compietion of new clinical bulldings and
the new proton therapy centre Q1 2024 {(new bulldings with green/
black roofs) amidst older clinical bulidings and present ICR and OCC
bulidings. OCC bulldings houses also pathology and Cancer Registry of
Norway. Note praximity of clinical and diagnostic activity to research
and Innovation at ICR and In OCC.
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Oslo Cancer Cluster development

Oslo |
University Hospital

Norwegian Radium Hospital

i
W

OSLO CANCER
CLUSTER



Oslo-Cancer Cluster-4th and 5th buildings

. Oslo
.~ University Hospital

OSLO CANCER
CLUSTER
INNOVATION
PARK
OSLO CANCER
CLUSTER
INNOVATION

PARK c
=2 ’




UiO ¢ University of Oslo ‘

C Oslo
University Hospital




Proton therapy

* Proton therapy will be integrated in the
existing treatment regiments in the Division
of Cancer Medicine, as an inter-regional
service

* Instrumentation to be delivered Q1 2023
with start of patient treatment in Q3 2024

* Majority of patients (>80%) in clinical trials

* Two clinical treatment rooms / gantries

* One treatment room / gantry with
infrastructure for preclinical research

@
‘ \ Oslo e s . o2
University Hospital UiO ¢ University of Oslo .



‘ +‘ Oslo
"I universitetssykehus

Head of the Department of Radiation
Biology, Institute for Cancer Research,
Oslo University Hospital combined
with an adjunct full Professor position
(20%), University of Oslo

Department of Radiation Biology, Institute for Cancer Research,
Oslo University Hospital

Oslo University Hospital Radio- and Proton Therapy

4

»

Apply for position

The hospital hosts one of the largest radiotherapy centers world-wide, with about 6000 new patients receiving state-of-the-art radiotherapy each year. The center is lo
at the Radium Hospital in close vicinity to the Institute for Cancer Research. A Proton Therapy center is under construction at the same location. The Proton Therapy ct
will open in 2024-2025 and includes a cyclotron, 2 treatment rooms for cancer patients and a facility for preclinical research. We plan to include about 75% of all patier
treated at the proton centre in clinical studies. The preclinical proton facility will consist of a treatment room with gantry, a room for stalling and work with small anim:

preclinical MR-scanner and laboratory for cell work and will offer a unique setting for proton therapy research.



Centre for Advanced Cell Therapy (ACT)

Section for Cell Therapy,
Department of Oncology
& ICR, Oslo University
Hospital

——
L
—
—
—
_——
I
=
|
=
=mm——
—
=
j=——""4
e
(-
I
L=
I
i

Y
Oy
-




Centre for Advanced Cell and Gene therapy launched

G

GTMP

Gene Therapy Medicines
Genes that lead to
therapeutic, diagnostic
or prophylactic effects

Anna Pasetto,

ACT Centre

Director
Oslo |
University Hospital

to as cell therapy.

JOMANNA
OLWEUS
HEAD OF THE
DEPARTMENT
OF CANCER
IMMUNOLOGY-
This donation
brings a lot of
EXCitenent as it
removes the bigeest hurdie for
transiation of novel concepts In
cell and gene theraplas pene-
ated In Morway all the way to
patiants.”

Somatic-cell therapy medicines
These contain cells or tissues that
have been manipulated to change
their biological characteristics. They
can be used to cure, diagnose or
prevent disease. Most often referred

\Y W

TEP

Tissue-engineered
medicines

These contain cells or
tissues that can be used
to repair, regenerate or

replace human tissue.
MALMBERG A]
SCIENTIFIC
DIRECTOR, ACT |-
CENTRE ;
“With the
launch of the |
ACT centre, we l
outline a path
0 aquire and establish new
competance and equipment In
exIsting GMP facllithes to serve
&= a natlonal Infrastruciure for
ATMF manufacturing to make
aivanced theraples avallable to

HARL- MOHAN

L5

a key bottleneck fo
development of ne
and genejtherapies..2

DAG MISEFSEN
HEAD OF THE
SECTION OF
CELL THERAPY-
“The formathon
al a dedicated
core facllity for
cell and gene
therapy to tackla challenges In
this rapldly developing fleld s

g milestang far the Department
of Cell Tharapy and WE are Com-
mitted to make sure this unit can
provide services at the Intarma
thonal forafront "



Implementing precision cancer medicine In
Norway via interconnected initiatives:

InPreD Norway:

National infrastructure for precision diagnostics

IMPRESS-Norway:

lmproving public cancer care by implementing precision medicine in

Norwa

MATRIX:

Multimodal Approach Targeting treatment Refractory cancers uslng neXt
generation technologies and trials

TRAIN:

Tumour Response Evaluation using Artificial Intelligence for Norway

CONNECT Public-private partnership:

Norwegian Precision Cancer Medicine Implementation Consortium



W aeswwss| | COrrespondence

A national precision cancer medicine
implementation initiative for Norway
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COMMECT Public-Private Partnership Con-
sortium®, Espen Enerty?, Gro L. Fagereng
#zmund Flobak==, Eernar Giije=,

Blam T. Gjerizen Toemmid K. iGuran™
Jutta Hetx™, Ewind Howig

Randl Hovlamd*, InPraD-Morway and
Matiornal Molecular Tomer Board
Consortiem®, | MPRESS-Morway
Consortiun®, Per E Lenning™™

Leonardo &. Mezz-Zepeda™-

Per M. Mahie™, Hilde L Milsem™
Steinar @. Thoresen™, Ketl Widerberg™
Sighlamn Smeland* and

A=lavg Helland

CONMECT Pubilic-Privata Partnarship
Comsortium

Stainar 2. Thoresen ™, Sigbjem Smaand =,

Eling Azs™, Tarja C. Ablquist™,

Fyosha Alkchani=, All Araftard™, EN BergiF,
Edvardsen™, Gry Festamvwod=,

Haga
Azrmund Flobalk=®, Grethes. Foss™, Pattor Foss™,

Bjam T. Glartsan==", ingwiid Hagen™,
Kdre B. Hager®, Hivard H. s
EBjom V. Harlkstad™, Kristian Hvoom™ ==,

#rne L Skulseik®?, Sigmund V. Sparstade,
Dl K. Winbarmmyr™=, Dankl vodak™,

of Oncaogy. Fanne Fagpited Tracs, Hinupound,
Korsay IMFRESS- Norsay Fatim! resesnint

Elsaboth Jarmaees™, Kristin Kt
Kristin Krogsrud™, Monkca Larsen®,

Marizm Lofwandar®, Birgithe Lygran=,
Asiaug Muggensd©, Cathrina 5. Motland =,
Olg A Oppdaishal®, Hoga E. G Russnes’™s,
FRavinder Singhr®, Svain Skake®, Frodrk Sond=,
Lars . Strand ®, Kjati] Taskén'®,

Lidziya Ulvenes®, Giska Ursin=,

Svarir Valgardssae™, katl Widerberg™,

Fal Willk™, Nacko Yamagata™ and Jotta Halx™

Toche Norge AL, Ol Norsay ®Eayer AK Dain,
M—,W.prqurﬁm
saticm o the: P
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InPreC-Horway and Mational Molecdar
Temor Board Consortium

Hage E G Russnes™a4, Thomas Barg™,

Egl 5. Bllx™", Diana L. Bordin™,

Hans-Fickand Bratthakk®, Richard Dioasghty™,
KEarl Ersland®, Asmrand Flobak==,

Rakai Forthun=, Bamar Glij™,

Elnar Gudizagsson™, Hanne Hamne,

Hans Kristian Hasgland ==, Erind Hovig=o,
Fand Howlamd, Emial Janssonts,

Mar! lebans®, Tonfa Lian™, Susanne Lorenz>.,

Torben Liders™, Laonardo A. Mera-Tapeds™™,

Forr M. Mzbic™, Fitt Hishusmane',
Hilde L. Misan™™ lobn C Woosa™,

Wigdls Mygaard', LilaRanden™=, Anns Renclen’,

RATURE MED IOKRE | wers st oo, rabarsmecicise

Torasis ' Ragnhid M WY, Oals, Nerway <D of Crcolagy, ankede:
Kristin Aberg™ and Tormod K. Guran™ Harpita! Trat, Arcemandda!, Nerway. *Dgartoumt
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Thesmas Barg™, Lina: Barga™®, Egll BIi=?,
Ecdil Bjerkehager?, Sigmund Erabrand==,
Odd Terje Brestugen®., Marte G Camames,
Astrid Dakaug™, Dala Distrals,

Tom Dennes®F, Espen Enarty®,
Ragnhild 5. Falk=, Asmend Flokak™=,
Swvarma Floge™, Bernar Gilje™,

Eam T. Ghl'l_'.ll'-"t" Bjarn H. Granberg =,
Karl Grends®", Tormed K. Garon™,

Hanne Hamre™, Asa Haug™, Danial Halnrcke,
Galr Otay Hjortland®, Bivind Howlg==,
Gumnar Houge™*, Ramdl Hoviand=,
Ann-Chariotie Iversen™ ", Emiel lanssen™™,
Stian Knappskog™ ™, Jom Amund Kyta®™,
Haidda vom der Lippe Gytheldt™,

Kristina Lindemann”, Ragnhild A Lothe™,
Jo-Asmaerdd Lund™, Per Eystaln Lannisg™®,
Leonardo Mera-Zapeda ™,
Maonica C. Munthe-Kaz™,

Diav T. O Mguyan™, Fitt Mishusmann®™,
Hilda L Milsas™™, I'.ﬂ.mrll’l\:u“

LLila Randen™, Anng H. Rea™™, Tonja B. Fiste™,
Karin Semi®, EN Sibn 5. Stanskog™,
#rdreas Sterswnid™, PAl Subrke™,

Byvind Tannes™, Gair E. Tjemafjond™,

LLiv L Vasshotn®, Skcsoll F. Wahi,

ekl Taskan' and Sighjamn Smaland>=

P epartmni of Patixdopy, Mordias Hogital Tru,
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