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Preface

Research at the Danish Cancer Society contributes to the national and 
international research agenda, highlights research perspectives in the 
Society’s work and supports scientific communication and the translation of 
research results. 

The Danish Cancer Society Research Center (DCRC) is a multi-

disciplinary research environment with 270 researchers from 24 

countries organized into 25 research groups. National and inter-

national engagement is a key component of the daily work with 

the ambition to reach out for collaboration to external research-

ers and professionals. Researchers at the Danish Cancer Soci-

ety annually publish around 300 scientific articles. This impact 

report highlights the advances and presents key performance 

indicators, combined with a series of concrete examples of the 

work done at the Center. Furthermore, the impact report also 

defines areas for development to maximize the use of resources 

from our donors. 

Results generated with contribution from Danes are returned to 

society through ambitious standards for popular science com-

munication as part of our responsibility as a trustworthy organ-

ization. This report is our opportunity to thank all of you who 

have contributed to new discoveries on the road to benefit pa-

tients. We will continue to work hard towards our vision — a life 

without cancer. 

This report was prepared by the management group of 

the DCRC: Mef Nilbert, Klaus Kaae Andersen, Jiri Bartek, 

Francesco Cecconi, Marja Jäättelä, Susanne Krüger Kjær and 

Anne Tjønneland.
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The Danish Cancer Society
Since 1942, the Danish Cancer Society has been working to 

raise awareness, provide support and develop knowledge in 

the field of cancer. The response and support are overwhelm-

ing and inspiring, with 47,000 volunteers and 400,000 members 

in a country of 5.8 million inhabitants. Volunteers contribute by 

raising awareness, arranging fundraising events, running sec-

ond-hand shops, provide support to patients and by doing polit-

ical work aimed at improving the cancer patients' terms and pre-

vent cancer. Members' contributions support work on cancer 

research, prevention and counseling. And they give the Danish 

Cancer Society a strong political voice so that we can improve 

the conditions for those affected by cancer. These different fac-

ets of the society are bound together by our values—credibili-

ty, respectfulness and involvement. Volunteers, members and 

employees of the Danish Cancer Society continue the work to 

reduce the number of cancer cases, increase the number of sur-

vivors and contribute to a better life after cancer. 

Research guides our path to a cancer-free future. Therefore, re-

search funding helps develop and implement evidence-based 

responses to current and future challenges and thereby contrib-

utes to refined cancer prevention and an increasing number of 

cancer survivors. Major research directions and standards are 

defined in the Danish Cancer Society’s research policies that 

emphasize innovation and high quality in basic science, creativ-

ity and relevance in epidemiologic research and relevance and 

implementation in clinical research.

The Danish Cancer Society is involved in research from dis-

covery to implementation, including basic, population-based, 

translational and clinical research with support to research 

into all types of cancer and across age groups. Research sup-

port constitutes 62 pct. of the total budget and is distributed 

through open calls, strategic initiatives and research support to 

the Danish Cancer Society Research Center (DCRC). As an evi-

dence-based organization, in-house research helps us prioritize 

areas where we can have the greatest impact, and underpins 

our efforts involving prevention, information, support and advo-

cacy programs. Cancer survivors and the public play a vital role 

in supporting our research, and we gradually strengthen interac-

tion and fora for co-creation through joint seminars, workshops 

and patient participation in funding committees. 
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The Danish Cancer Society Research  
Center (DCRC)

The DCRC is a cancer research environment with proud tradi-

tions. Experimental cancer research was initiated at the Fibiger 

Institute as early as 1949. Later, epidemiologic research linked 

to the Danish Cancer Register was added to the research ambi-

tions. The combination of these two research fields in the Dan-

ish Cancer Society led to the formation of the DCRC in 2012. 

Since then bioinformatics approaches, translational studies, and 

clinical trials have been added to the research portfolio of the 

DCRC. 

The long-term tradition for in-house research at the Danish Can-

cer Society has brought significant knowledge and key compe-

tencies to the society. Collaboration between researchers and 

professionals in the organization is beneficial for responding 

to the challenges and possibilities that rapid scientific develop-

ments bring to modern society.  

We engage in research to discover molecular alterations that 

can improve our understanding of cancer, develop new ways 

of targeting cancer cells, define cancer risks, prevent cancer and 

improve early detection, design and evaluate new treatments 

and provide better psychosocial support, rehabilitation and pal-

liative care. The DCRC must attract, develop and retain academ-

ic talent based on ambitious and cross-collaborative projects 

and should make significant contributions to cancer research in 

Denmark, Scandinavia and beyond.

Future challenges  

Based on our rapidly expanding understanding of the 

molecular basis of cancer, as well as the implementation 

of new principles for diagnostics, treatment and follow-

up, multiple challenges and possibilities lie ahead. 

Examples are:

»•  The potential to prevent one out of four 

cancers 

»•  Possibilities of diagnosing a lager fraction 

of cancers early on through risk-stratified 

surveillance, early detection strategies and 

refined diagnostics

»•  Diversified patient management based 

on basic, translational and clinical science 

approaches to improve outcomes, reduce 

resistance, respect comorbidities and 

minimize long-term side-effects

  

»•  Application of artificial intelligence, 

integration of big data and implementation 

of genomic medicine for rational decision-

making

»•  Comprehensive cancer care built on 

multidisciplinary diagnostics, treatment and 

follow-up within a cancer-center environment

»•  Securing preemptive rehabilitation initiatives 

and early access to palliative and supportive 

care

»•  Co-creation with engaged and empowered 

patients and relatives who expect 

involvement and shared decision-making
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Partners of patients with brain tumors have 
a great need for support

Research from the DCRC and Nordsjællands Hospital shows that partners of 
patients with brain cancer have four times greater risk of taking prescribed 
medications for anxiety, sleep disorders or depression.

The study is based on data from all 4,373 partners of glioblasto-

ma patients diagnosed in the period 1998–2013 and over 43,000 

partners of people without glioblastoma. The study is the largest 

of its kind, and the first to highlight  that partners of glioblastoma 

patients may experience so severe psychological stress that it in-

creases the risk of using medication to treat symptoms of anxiety, 

depression and sleep disorders.

“Within the first year after diagnosis, partners of patients with 

glioblastoma have a four times greater risk of being prescribed 

medication for symptoms of anxiety, sleep problems or depres-

sion compared to partners of people who do not have glioblasto-

ma,” says Pernille Envold Bidstrup, Group Leader of the research 

group “Psychosocial Aspects of Cancer Survival”, who has led the 

research. 

Each year, approximately 600 Danes are diagnosed with glioblas-

toma, and because it is such a relatively rare disease, it has been 

difficult to describe how the patients’ partners are affected. How-

ever, the new results show that one year after diagnosis the risk is 

almost doubled of being prescribed medication for symptoms of 

depression, the risk is almost five times higher of being prescribed 

medication for sleep problems — and the risk of being prescribed 

medication for symptoms of anxiety is increased by six and a half 

times a year after diagnosis.

“At the same time, we probably only show the tip of the iceberg. 

The study only shows those partners who are being prescribed 

medication, but it doesn’t include those who face the same chal-

lenges but aren’t treated with medication,” Pernille Envold Bid-

strup says. 

Jansson MRN. et al.: Risk for use of antidepressants, anxiolytics, and hypnotics in 

partners or glioma patients—a national study covering 19 years of prescriptions. 

Psychooncology. 2018;27(8):1930-1936
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Being a relative of a patient with  
a brain tumor

Elin Lynnerup has experienced firsthand what it means to be next of kin to 
a patient with a brain tumor. Her husband developed a brain tumor and it 
quickly led to changes in their relationship and made special demands on Elin.

When Kurt got the first symptoms, both he and his wife, Elin, 

dismissed it. Kurt’s tiredness during the winter of 2015 was 

probably due to the flu, Elin thought. But the symptoms wors-

ened. Kurt overlooked the red light while driving and bumped 

into a pole in an otherwise empty parking lot. Therefore, he un-

derwent a neurological examination that showed that Kurt had a 

brain tumor – a glioblastoma – between the size of a ping-pong 

ball and a tennis ball. It had spread in the brain and it had de-

stroyed a part of his field of vision and had begun to bleed. Kurt 

was operated, and at the subsequent consultation with the doc-

tor, Elin realized that she would be unable to share many of her 

worries about Kurt’s disease:

“I had to bear the anxieties and concerns myself. I couldn’t share 

them with Kurt, and I had to be strong for both him and me. 

He didn’t relate directly to the disease. Probably because of the 

damage the glioblastoma had caused. He was mainly interested 

to know when he could get a cigarette,” Elin says.

A new everyday life

Over the next few months, Kurt received 27 radiation treatments 

and several rounds of chemotherapy, and he gradually got 

worse. Elin looked after her husband and, for a while, she took 

on the role of a nurse: she made sure that Kurt had enough wa-

ter to drink, and she was worried whether he should stop smok-

ing. And she learned how to handle Kurt and turn the things he 

didn’t want to do into something positive, that he would agree 

to. This enabled her to get Kurt into a wheelchair, and he and 

Elin could go for walks. Kurt has always been positive, loving 

and optimistic, qualities that were enhanced during the disease:

-“Kurt rarely spoke to me about his illness and fear of death. On 

the contrary, he often talked about plans for the future that he 

would do when he got better. Maybe also to protect me,” says 

Elin.

As Kurt’s disease progressed, there were more and more things 

Elin had to take care of. For example, she had to keep track of 

how much he ate and remove the food from the table when he 

had enough – otherwise he would empty all the dishes.

“Especially during the last stages of his disease, when Kurt got 

very ill, it was difficult to be out in public. Kurt addressed all 

the people we met. He thought they were someone he knew. 

Some became annoyed, and I tried to pull him away. He also 

had incredible confidence in his own abilities and was difficult 

to control in traffic when we were out walking. So I always held 

his hand,” Elin says.

Shared the sorrow
At no time has Elin Lynnerup received medication during the 

course of Kurt's disease. She was once offered tranquilizing 

medicine by the hospital’s psychologist, but declined.

“I needed to be alert and present. If I had taken medicine, it 

wouldn’t have changed what I was going through. It would 

have just numbed me and postponed my reaction to the pro-

cess,” Elin says.

Kurt also declined to take medication to treat the unease he felt. 

Instead Elin and Kurt were helped by having contact with other 

people. Elin mentions both the support she has received from 

the hospital staff and the activities they sought. Shortly after 

Kurt’s diagnosis, she joined the patient association Hjernetu-

morforeningen (Brain Tumor Association), where they met with 

others in the same situation—Elin in the group for relatives and 

Kurt in the group for patients. 

They both enjoyed it very much. Kurt could talk to patients in 

the same situation as himself, and for Elin it was very supportive 

to be with other relatives. Here she got advice and help to han-

dle the practical challenges of implementing home care, aids, 

palliative teams and more. And she found a place where she 

could share her feelings with others in the same situation.
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“It made me feel less alone,” Elin says.

Elin has always been very open about how Kurt was doing. 

Through Facebook, she kept friends and family up to date. And 

after the initial shock, she was not afraid to talk about Kurt’s dis-

ease:

“My attitude is that I can’t run away from what worries me. 

Sometimes I’ve been in a black hole. At these times, it helped 

me to go for walks, something I’ve done a lot while Kurt was ill. 

And I’ve shared my sorrow with family and close friends. It’s the 

close contact with other people that makes me feel confident 

that I’ll be able to move on,” Elin says.

 

Life after cancer

Kurt died on September 8, 2017 at the age of 65, exactly 40 

years and one day after he and Elin met. Even though he could 

no longer talk there were kisses and hugs.

“Kurt was kind and loving to the end. He died quietly and peace-

fully at home holding my hand and with our sons by his side,” 

Elin says.

Today, Elin is active in a number of forums and does all the things 

that bring joy and energy to her life: she practices yoga, sings in 

a gospel choir, has joined a knitting club and is in a hiking club. 

In her new life alone, she also finds joy and strength in sharing 

life and everyday life with others.

Elin is still active in the brain tumor association, now in a group 

of survivors.

“It’s still invaluable support for me to be with like-minded peo-

ple, and I recently agreed to chair my group. I truly believe that 

the best way to deal with sorrow is by sharing it, preferably with 

others in the same situation. It eases the pain,” Elin says.

"The partner must often take over all the practicalities related to the 
treatment because the patients may become too ill to keep track of 
appointments and treatments. Combined with the fact that many 
patients with glioblastoma do not realize they are ill, the partners 
may, for example, be in situations where they need to bring their 
relative to a treatment that the patient may not think is necessary."
Birthe Krogh Rasmussen,

Chief consultant in Neurology, North Zealand Hospital, on the research project.
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Research units and research groups; from 
genomic repair and cellular organelles 
to risk estimates and survivorship 
perspectives

The DCRC gathers researchers from 24t countries—from Mexico and the 
United States in the west to Singapore and Japan in the east. The research 
interests and focus areas range from genomic repair and cellular processes, 
such as lysosomal function and autophagy, to cancer risk estimates, novel 
therapeutic strategies and cancer survivorship perspectives.

DIRECTOR

Service & 
Administration

Research 
Governance, 
Evaluation & 

Communication

 Diet, Genes and Environment

 Cell Death and Metabolism

 Genome Integrity

 Statistics and Epidemiology

 Virus, Lifestyle and Genes

 Cell Stress and Survival

 Survivorship

 Brain Tumor Biology

 Computational Biology Laboratory

 Translational Cancer Genomics

 Cell Division Laboratory

 Childhood Cancer

FORSKNINGSGRUPPERFRESEARCH UNITS

Organisational diagram
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Epidemiology and health service 
research

» Diet, Genes and Environment cohort (Anne Tjønneland)

» Work, Environment and Cancer (Ole Raaschou-Nielsen)

» Nutrition and Biomarkers (Anja Olsen)

» Virus, Lifestyle and Genes (Susanne Krüger Kjær)

» Lifestyle, Reproduction and Cancer (Allan Jensen)

» Lifestyle, Genes and Breast Cancer (Lene Mellemkjær)

» Childhood Cancer (Jeanette Falck Winther)

» Social Inequality in Survivorship (Susanne Oksbjerg Dalton)

»  Psychological and Health Behavior Aspects of Life after  

Cancer (Pernille Bidstrup)

Basic biology

»  Cell Stress and Survival (Francesco Cecconi)

»  Redox Signaling and Oxidative Stress (Giuseppe Filomeni)

»  RNA and Autophagy (Lisa Frankel)

»  Genome Integrity (Jiri Bartek)

»  DNA Replication and Cancer (Apolinar Maya-Mendoza)

»  Nucleolar Stress and Disease (Dorthe Payne-Larsen)

»  Cell Death and Metabolism (Marja Jäättelä) 

»  Membrane Integrity (Jesper Nylandsted)

»  Signaling (Tuula Kallunki)

»  Cell Division Laboratory (Marin Barisic)

Bioinformatics and translational 
research

» Cancer Genetic Lab (Per Guldberg)

» Breast Cancer Biology (Irina Gromova)

» Brain Tumor Biology (Petra Hamerlik)

» Computational Biology Laboratory (Elena Papaleo)

» Translational Cancer Genomics (Zoltan Szallasi)

» Statistics and Epidemiology (Klaus Kaae Andersen)

In addition, the DCRC hosts core facilities for biostatistical 

analyses and lipidomics and a research support function 

consisting of an animal stable, a finance and economy section 

and expertise in responsible research data management and in 

science communication. 

Research at the DCRC is organized 
in 25 research groups, some of 
which form research units (see 
organogram), which in late 2018 
were: 
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In 2018, Elena Papaleo, CBL 
Group Leader, was awarded 

a Distinguished Carlsberg 
Fellowship for 2019–2021.
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Computational Biology  
Laboratory
Bioinformatics is a multidisciplinary field where biology, com-

puter science, mathematics, chemistry, and physics merge. The 

field has been developing quickly due to the need for new algo-

rithms and techniques to tackle the challenge of storing, analyz-

ing and decoding biological data to reveal hidden patterns and 

information from biological material. Nowadays, bioinformatics 

can be seen as a discipline of its own with different branches de-

pending on the source of data being analyzed and the biological 

questions that need to be addressed. 

Bioinformatics can boost research in the cancer field thanks 

to the possibility of integrating data from several techniques 

such as genomics, transcriptomics, proteomics, glycomics and 

lipidomics, thereby helping to understand the different layers 

of cancer-related alterations and changes. It can also help to 

identify groups of biomolecules, e.g. predisposition, diagnos-

tic, prognostic or therapeutic markers, thanks to algorithms 

and computational workflows developed to shed light on the 

patterns hidden in the data. Bioinformatic analyses also help 

generate hypotheses on the role of genes or proteins in a spe-

cific cancer type that can then be validated experimentally us-

ing cellular or mouse-model systems. A branch of bioinformat-

ics, focusing on the study of the three-dimensional structure 

of biomolecules and their interactions, is particularly suited for 

understanding how and if germline or somatic cancer muta-

tions in certain genes will affect their protein products and the 

cellular functions of these proteins. The same discipline can 

be exploited for drug design purposes to develop ‘mimetics’ 

that can counteract a certain unwanted interaction between 

biomolecules in cancer or that aim to restore a function that 

has been altered by cancer development.

The Computational Biology Laboratory (CBL) at the DCRC works 

on cancer bioinformatics with analysis of biological data from can-

cer samples of different cohorts of patients, integrates them using 

principles inspired by network theory and identifies the most in-

teresting markers for a specific cancer (sub)type or clinical stage. 

A specific area of interest for CBL is to identify new players in the 

cellular processes of apoptosis and autophagy and the study of 

the three-dimensional structures of these molecules with molecu-

lar modeling and experimental biophysical and biochemical data.

The CBL has a strong network of collaborators both nationally and 

internationally and works cross-disciplinarily, e.g. to validate the 

hypothesis generated by the analyses in silico or by biophysical 

experiments. Elena Papaleo, Associate Professor, is head of CBL 

at the Brunak Group “Translational disease systems biology” at 

the University of Copenhagen, which builds a strong bridge to a 

group with a keen focus on more translational research.

Some of the results generated by CBL 
in 2018:
»  Identified a group of N-glycans, which are sugars that are 

important protein modifiers and regulate cell-to-cell com-

munications. They are expressed at different levels in tis-

sue samples from cancer vs. normal and have a potential 

as prognostic markers to indicate the likelihood of survival. 

This work was done in close collaboration with Irina Gromo-

va, of the “Genome Integrity” unit

»  Developed a new publicly available software for research 

within cancer bioinformatics:  TCGAbiolinks and Moonlight. 

TCGAbiolinks has been published on one of the leading jour-

nals in Computational Biology, PLOS Computational Biology

»  In collaboration with the “Cell Stress and Survival” unit, head-

ed by Francesco Cecconi, contributed to an understanding 

of molecular mechanisms of a triad of proteins (AMBRA1, 

HUWE1 and IKK-alpha) that are central to a selective auto-

phagy mechanism known as mitophagy. These three proteins 

might be interesting targets for drug design, unveiling the 

possibility to lead to new treatments against a variety of can-

cers. The results were published in Nature Communication

Terkelsen T. et al.: N-glycan signatures identified in tumor interstitial fluid and 

serum of breast cancer patients: association with tumor biology and clinical 

outcome. Mol Oncol 2018;12:972.

Di Rita A. et. al.: HUWE1 E3 ligase promotes PINK1/PARKIN-independent mi-

tophagy by regulating AMBRA1 activation via IKK. Nat Commun 2018;9;3755.

Mounir M. et al.: Analyses of cancer data in the Genomic Data Commons Data 

Portal with new functionalities in the TCGAbiolinks R/Bioconductor package. 

BioRxiv: https://www.biorxiv.org/content/early/2018/06/20/350439

Mounir M et al.: New functionalities in the TCGAbiolinks package for the 

study and integration of cancer data from GDC and GTEx, PLoS Computational 

Biology, in press

Colaprico A. et al.: Moonlight: a tool for biological interpretation and 

driver genes discovery. BioRxiv: https://www.biorxiv.org/content/ear-

ly/2018/02/14/265322
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Head of research, 
professor Mef Nilbert
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Leading research institute based on 
support, governance and development

Governance relies on the management group with participation from 
the six research unit leaders. This group holds bimonthly meetings and 
is responsible for the overall research profile, developmental initiatives, 
research positions and recruitment strategy and strategic evaluations of 
group leaders.  

In order to involve the group leaders in strategic decisions and 

distribute responsibilities to the research leaders of tomorrow, a 

research group-leader forum was established in 2018. This fo-

rum of 24 group- and core facility leaders meets monthly and 

has worked on a refined seminar structure, future education 

needs, cross-disciplinary project development and other issues.

The DCRC regularly monitors research activity, outcome and 

impact, which is complemented by intermittent evaluation from 

the international Scientific Advisory Board (SAB). The SAB is 

made up of Professor Carl-Henrik Heldin (chair), Sweden; Pro-

fessor Kevin Ryan, UK; Professor René Madema, the Nether-

lands; Professor Carolina Relton, UK; Professor Lonneke von 

der Poll-Framse, the Netherlands; and Dr. Freddie Bray, France. 

The SAB will visit the DCRC in January 2019 when the evalu-

ation will focus on the overall institute structure and research 

output, strategic direction and coherence with an independent 

evaluation of a small number of research groups. 

In 2018, the DCRC budget comprised basic funding from the 

Danish Cancer Society of DKK 86.1m and external research 

grants of DKK 67m. The research support functions constitute 

5.7 pct. of the total research budget. This means that 56 pct. 

of the research budget and 32 pct. of the costs for personnel, 

excluding master’s and PhD students, are based on funding 

from the Danish Cancer Society. An annual investment budget 

is available for strategic investments, and we extended the ca-

pacities for e.g. cell sorting and protein purification, in 2018. 

With the introduction of the EU General Data Protection Agree-

ment, the DCRC reviewed and secured the standards for data 

management, updated relevant agreements and established 

transparent structures for an overview of ongoing projects over 

the year. This work will continue in 2019 to further strengthen 

responsible data management and research integrity.
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New knowledge on drugs against 
hereditary cancer

Drugs against hereditary breast and ovarian cancer are effective - but not 
for the reason believed so far. This is demonstrated by research from the  
“Genome Integrity” unit, the results of which were published in Nature. The 
results also present a new explanation of the basic processes, which occur 
during DNA (genome) replication. In the future this knowledge might lead 
to better treatments against a variety of cancerous diseases.

It is a medicine based on the so-called PARP inhibitors, including 

the drugs Olaparib and Veliparib, about which the research pro-

vides new knowledge. This medicine is used in the treatment 

of, among other things, hereditary breast and ovarian cancer 

caused by defects in BRCA genes.

Up to now, scientists worldwide have believed that PARP inhib-

itors kill cancer cells by blocking DNA synthesis and inducing 

DNA damage that cannot be repaired in cancer cells that have 

too little BRCA1/2. However, the new research shows that in 

fact, the opposite is true: PARP inhibitors work by increasing the 

rate of DNA synthesis in the cancer cells. The fast speed of DNA 

synthesis induces mistakes in the DNA during copying, which 

are commonly called ‘replication stress’. At the same time, these 

errors, which otherwise halt DNA synthesis, are overlooked by 

the DNA repair machinery in cells treated with PARP inhibitors. 

In cancer cells lacking BRCA1/2 genes, these effects result in 

the accumulation of so many errors in the DNA that the cells 

eventually die. 

Newly discovered network controls 
the accelerator and brakes during 
DNA replication

In addition to a new explanation of what happens in cancer cells, 

when PARP is inhibited, this research also describes the role of 

the protein under normal physiological conditions.

Here, PARP is part of a network of proteins that control how fast 

DNA copying occurs. Copying the DNA during a cell's division 

cycle is a complicated process, and there are many factors that 

need to be controlled. Among other things, the speed of cop-

ying is extremely important – it should neither be too fast nor 

too slow.

The new results show that DNA synthesis should occur at a rate 

within a certain range. If the speed is at least 20 percent below 

or 40 percent above normal, it significantly increases the risk of 

mistakes incorporation into the DNA, which might cause can-

cer or which may be so severe that the cells die. Therefore, a 

network discovered in this study and consisting of PARP1, p21 

and p53 controls the replication rate and ensures the genomic 

integrity.

The researchers hope that greater knowledge about the effects 

of PARP inhibitors will make it possible to determine, which 

treatments - possibly in combination – can be most effective. 

This might lead to new and better treatments against cancer in 

the future.

Maya-Mendoza A. et al.: High speed of fork progression induces DNA replica-

tion stress and genomic instability. Nature, June 2018



19IMPACT REPORT 2018 DANISH CANCER SOCIETY RESEARCH CENTER

R
is

k 
fo

r m
ist

ake            Risk for m
istake

20

%

60

100

140

180

Speed of DNA replication

IKKE BEHANDLEDE

R
is

k 
fo

r m
ist

ake            Risk for m
istake

20

%

60

100

140

180

Speed of DNA replication

BEHANDLEDE MED PARP 
HÆMMER

UNTREATED TREATED WITH 

PARP INHIBITOR

PARP-inhibitors against  cancer work by 
affecting how fast DNA-replication occur 
during cell division. 
Illustration: Maya-Mendoza and Bartek.
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Interconnected research training 
environment
Our ability to attract, develop and retain research talent is key to 

future success and it involves nurturing our students, develop-

ing our researchers and supporting inspiring leaders. In-house 

expertise in basic biology, translational cancer research, bioin-

formatics and biostatistics, epidemiology and health-service 

research provide excellent possibilities for cross-disciplinary 

collaboration. We continuously work to further strengthen this 

perspective, e.g. through seminars with combined basic biology 

and epidemiology focus, scientific speed-dating between group 

leaders from different fields and workshops with cross-collabo-

rative themes.  

To promote a continuous education and learning environment, 

the institute’s structure for meetings and seminars has been re-

vised to increase coherence and heighten visibility. In the pres-

ent structure, the internal educational initiatives include more 

than 30 seminars and workshops and a monthly DCRC meeting 

(see figure), in addition to lab meetings and research groups 

meetings.

Students from several faculties and programs receive their re-

search training at the DCRC. To strengthen networks, share 

knowledge and gain organizational experience, scientists in 

training are encouraged to join the PhD network and the post-

doc association, respectively. These bodies organize seminars, 

share ideas and experiences and are involved in the organiza-

tion of larger meetings.  

During 2018, seven PhD students successfully defended their 

theses. One of the new PhDs is Atul Anand from the unit “Cell 

Death and Metabolism”.
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Combined use of well-known medicine may 
be the cancer treatment of the future

As part of his PhD, Atul Anand studied how specific forms of allergy 
medicine can kill cancer cells. Besides answering this question, the research 
shows that the effect may be enhanced by combining treatment with allergy 
medicine with other types of known medicine.

Based on previous research from the research unit “Cell Death 

and Metabolism”, Atul Anand has studied how specific allergy 

medicine work when they make the membranes of the lyso-

somes leaky. 

Lysosomes are small containers inside the cells that are filled 

with acid and, if they break, the acid will leak into the cancer 

cell which kills it. This has been proven possible by previous 

research from “Cell Death and Metabolism”, that provided that 

cancer cells are treated with certain types of allergy medicine, 

which, thanks to their physical and chemical properties, can 

make the lysosome membranes unstable and leaky. This knowl-

edge has brought the special types of allergy medicine into the 

researchers’ spotlight to investigate whether they can enhance 

the effect of chemotherapy and thus increase the likelihood of 

survival.

Chain reaction inside the cells leads to 
cell death

Atul Anand’s research shows that allergy medicine affects the 

level of calcium and cAMP, a small signal molecule that is im-

portant for signaling within the cells. These two molecules start 

a domino effect of signals in the cancer cell’s interior, which ulti-

mately results in the lysosome membranes becoming leaky and 

the cancer cells dying.

Atul Anand’s research also indicates that increasing the amount 

of saturated fatty acids or reducing the amount of cholesterol in 

the cancer-cell membranes makes them more sensitive to treat-

ment with allergy medicine.

“This could indicate that it is possible to enhance the effect of 

the allergy medicine by combining them with agents that stimu-

late cAMP or which lower cholesterol levels. This will probably 

make it possible to develop even more effective cancer treat-

ment in the future,” Atul Anand says.

Interesting opportunity for new 
research

Based on Atul Anand’s results, the next step is to test the com-

bination of the two types of drugs in mouse experiments. There 

are already drugs that lower the cholesterol level or increase the 

amount of cAMP and which are currently being used for other 

diseases.

“It will be very exciting to investigate the effect of these types of 

medicine in combination with the special types of allergy medi-

cine,” Atul Anand says.
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Good working life

Strong talents and a diverse workforce develop and promote the DCRC.  
To strengthen research leadership, promote reflection and develop 
networks, we launched a Research Leadership Program for research group 
leaders in 2018. This program combines basic leadership principles with 
more research-specific aspects, provides room for reflection and is also 
aimed to further strengthen the research group leader network. 

In 2018, the Danish Cancer Society performed a work environ-

ment evaluation with generally positive results. Two recurrent 

themes were selected for further work and initiatives, i.e. pos-

sibilities for supplementary education and work–life balance. 

So far, this has led to the establishment of a research leadership 

program for group leaders, a skills-development program for 

administrative personnel, a technical development course for 

technicians with subsequent skill-set mapping, and on-demand 

courses on popular science communication, scientific illustration 

skills, etc. Work–life balance issues predominantly relate to the 

uncertainties of research careers and challenges of time man-

agement, which will be further considered and discussed in re-

search group meetings and during annual performance reviews.

Research output and key 
developments 2018

In response to the key developments prioritized in 
2017, we did the following in 2018:

»  After external evaluation, we appointed three new research 

group leaders to work on DNA repair mechanisms, RNA bi-

ology and autophagy and translational cancer genomics

»  Developed the research support function with expertise to 

ensure responsible data management according to the new 

European standards

»  Actively worked on new methods and standards for science 

communication

»  Established a new SAB for an initial visit and evaluation in 

January 2019
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Research brings new knowledge about 
possible causes of childhood leukemia

Leukemia is the most common type of cancer in children, and research 
published in The Lancet Oncology points to a connection between the mother's 
use of hormones up to or during pregnancy and the occurrence of the disease.
 
The greater the knowledge of the causes of cancer, the better 

the possibilities of prevention. Therefore, researchers from the 

DCRC Research Unit "Virus, Lifestyle and Genes" and Rigshos-

pitalet (National Hospital of Denmark) have tried to identify risk 

factors for leukemia.

They did this by examining one of the important external sourc-

es of hormones - hormonal contraception – e.g. birth control 

pills and IUDs. The results show an association between wom-

en's use of hormonal contraception and the development of 

leukemia in their children. The risk of leukemia increased, the 

closer to the pregnancy the mother had used the hormonal con-

traception and the greatest risk was seen with use during preg-

nancy - if, for example, she did not know she was pregnant.

Important knowledge

This is the first large study where researchers have used regis-

tries to examine a possible association between hormonal con-

traception and the occurrence of leukemia in children.

The results showed that for every 50,000 children born of 

mothers who used hormonal contraception close to or during 

pregnancy, one additional child was diagnosed with leukemia 

compared to the group of children born to mothers who had  

not used hormonal contraception.

The study is based on register data, where researchers have 

looked at all the children born in Denmark in the period 1996-

2014. Through the prescription register, researchers obtained 

information about maternal use of hormonal contraception. 

Almost 1.2 million children were born during the study period, 

606 of whom were diagnosed with leukemia.

Further research

Today, there are virtually no environmental risk factors estab-

lished for childhood leukemia. The only known risk factor is irra-

diation. Despite improved treatment options, childhood cancer 

is still the major cause of mortality due to disease among chil-

dren in the Western world today. Therefore research in causes 

and ultimately prevention is highly relevant. The researchers 

hope that the results can help us understand why certain types 

of childhood cancer occur and in the future lead to a possibility 

of prevention.

Hargreave M.et al.: Maternal use of hormonal contraception and risk of child-

hood leukaemia: a nationwide, population-based cohort study. Lancet Oncol. 

2018 Oct;19(10):1307-1314. Epub 2018 Sep 6.

Behind the research

The researchers have studied hormonal contraception 

containing either estrogen and gestagen together, or ge-

stagen only, and have taken into account some of the oth-

er factors that could influence the results. Overall, there 

was an increased risk of leukemia in the group who had 

received hormonal contraception up to or during preg-

nancy. The risk was increased by the most commonly 

used types of hormonal contraception, which are those 

containing estrogen (combination birth control pills). An 

increased risk was seen for the type of non-lymphocytic 

leukemia (acute myeloid leukemia) only while there was 

no increased risk of lymphocytic leukemia.
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Monitoring research output

Key performance measures are part of the monitoring of research 
achievements and are combined with internal monitoring, external scientific 
evaluations and advice from the DCRC Scientific Advisory Board with the 
aim to make best use of the resources from our donors. 

Key performance indicators are part of the monitoring of re-

search achievements and are combined with internal monitor-

ing, external scientific evaluations and advice from the DCRC 

Scientific Advisory Board aimed at maximizing the use of re-

sources received from our donors. 

We publish pioneering discoveries to help understand the pro-

cesses of cancer initiation and progression based on basic bi-

ology or epidemiologic approaches. Researchers at the DCRC 

also engage in science aimed at early diagnostics and refined 

support initiatives for cancer patients. The Danish Cancer Soci-

ety goals for 2020 included publication of 80 pct of the research 

in the top 25 pct. of scientific journals, which was achieved and 

confirmed in an external evaluation in 2017 and in the Impact 

Report in 2017. In 2017, an analysis of 3800 research institutions 

world wide showed, that since 2012, 97 pct. of the scientific ar-

ticles published by DCRC, are published in the top 25 pct. scien-

tific journals. This places the DCRC at a first place compared to 

both European and non-European countries and it emphasizes 

the strong research profile of the Center. 

Analyses performed in December 2018 are based on the Scop-

us database, the Web of Science database and SciVal. Using the 

search term "the Danish Cancer Society" a small number of pub-

lications from other departments in the Danish Cancer Society 

will be included with 95 pct. of the publications derived from the 

DCRC. The research output has doubled since the mid-1990s 

and in recent years has stabilized just over 300 peer-reviewed 

publications annually. The current number of research articles 

from the DCRC for 2018 is 304 which are listed on www.cancer.

dk/research.

The publications cover a broad spectrum of research fields with 

half of the contributions in medicine followed by biochemistry, 

genetics and molecular biology. More detailed journal publica-

tion categories 2018 are visualized in the figure.
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CITATIONS

Total  36,000 

Mean   19,6 

Mean for national collaborative publications    11

Mean for international collaborative publications 28

Field-weighted citation index  2,52

h5 index (H-index for articles published within the  

latest 5 years)   59

Publications in the top tenth percentile of cited journals 56 pct. 

Top 10pct. most cited publications  35 pct.

VIEWS

Total views  65,400

Mean views 35,6

Top 10 pct most viewed publications  27 pct.

 

COLLABORATIONS

Percentage of co-authored publications with  

international institutions 66 pct. 

No. of collaborating institutions  1500

Academic-corporate collaborations  5 pct.  

Key facts are 

Internationally co-authored 
publications (2013–2018) by 
continent and within Europe 
(Scival analysis). Leading 
countries for co-authored 
publications are the US, the 
UK, Sweden, Germany and the 
Netherlands. 
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The research performed is supported by a wide range of nation-

al and international funding bodies, which reflects the extensive 

international collaboration. Major research funding contribu-

tions come from the Danish Cancer Society, the Cancer Re-

search UK (CRUK), the Medical Research Council (MRC), the 

National Institutes for Health Research (NIH) and the Interna-

tional Agency for Research on Cancer (IARC).

Citation analysis (Scopus) based on the years 2013–2018 
reveal a total of 1838 publications
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New knowledge about cellular  
health and aging

Research brings us a step closer to understanding why our cells age

For a number of years, researchers from the group “Redox Sig-

naling and Oxidative Stress” studied genetically modified mice 

lacking the enzyme GSNOR. This led to knowledge about a 

number of interesting features about GSNOR. Even young mice 

lacking GSNOR have a number of physical weaknesses and 

defects usually seen in old mice: they have impaired muscle 

strength, special chemical changes in the brain related to neu-

rodegeneration, nervous disorders typical of older animals, a 

poorer immune system and a higher risk of developing cancer.

Through experiments with both cells and mice, the researchers 

showed that the amount of GSNOR decreases with age. How-

ever, if cells are genetically changed to have higher amounts of 

GSNOR, aging is delayed. Thus, it indicates that GSNOR gradu-

ally becomes extinguished with age, thus representing a molec-

ular signature upon aging.

Loses GSNOR with age

In addition to experiments on mice and cells, researchers have 

studied the levels of GSNOR in healthy people of different ages: 

young, elderly and a group over one hundred years old. 

The results showed that the young people had high levels of en-

zyme, the elderly a low level—and those who lived long enough 

to be more than one hundred years had levels that were as high 

as those in the young people. This supports the findings of mice 

and cells that the amount of GSNOR is associated with process-

es governing cell senescence that manifest themselves in char-

acteristics that we see at different ages, suggesting that GSNOR 

plays a role in keeping cells young and healthy.

Genes turn on and off

Research shows that changes in the amounts of GSNOR are the 

result of epigenetic changes—a natural process in which the ac-

tivity of our genes is changed by adding or removing chemical 

groups. Previous research has shown that our genes change as 

we age through epigenetic changes. And now scientists have 

shown that one of the ways in which epigenetic modifications 

affect aging is via the gene GSNOR.

The enzyme maintains the cells’ 
power plants

Research also shows that the effect of GSNOR on the aging and 

health of cells is found in the mitochondria, the organelles de-

puted in cells, energy production. As byproducts, mitochondria 

releases free radicals, which can, among other things, cause 

damage to the DNA. 

GSNOR assists mitochondria quality control and cells that had 

low levels of GSNOR, were poorer at maintaining the mito-

chondria and keeping them whole and healthy. In absence of 

GSNOR, cells were less able to get rid of the old and damaged 

mitochondria. The result was an accumulation of damaged mi-

tochondria, resulting in their accumulation, and an increased 

production of free radicals that could damage the cells and lead 

to, for example, cancer.

The work continues

One of the researchers’ future goals is to figure out how to 

counteract the process resulting from low amounts of GSNOR, 

among other ways by increasing the amount of GSNOR in the 

cells. A solution could be found through genetic modification, or 

perhaps developing chemical substances that mimic GSNOR’s 

function in the cells, thus compensating for the lower amounts. 

Another option may be a substance that increases the amount 

of the natural GSNOR enzyme. This will initially be interesting 

from a research point of view, but in the long run it may be used 

to prevent diseases such as cancer.

Rizza S. et al.: S-nitrosylation drives cell senescence and aging in mammals 

by controlling mitochondrial dynamics and mitophagy. Proc Natl Acad Sci 

2018;115:E3388.
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It is epigenetic changes of the gene 
Tet1, which regulate the amount of 
GSNOR. The amount of GSNOR then 
affects the chemical structure of a 
number of proteins in the cells that 
are important for the maintenance of 
mitochondria and consequently to 
regulate the body's aging.
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Ambitious standards for communicating 
science

Trustworthy, updated and innovative research communication to our 
members, donors and society is prioritized in the DCRC and is strategically 
described in the Research Communication Strategy. 

This strategy aims to stimulate knowledge sharing between re-

searchers and society and emphasizes popular science commu-

nication and knowledge sharing as means of strengthening the 

advocacy role and providing feedback on research outcomes to 

members and donors. 

During 2018, the DCRC contributed to several articles describ-

ing news and research on both the Danish Cancer Society’s own 

platforms and in external media. A total of 36 articles were pub-

lished on the Danish Cancer Society’s website, which specifically 

presents research and news from the DCRC. In addition, new 

formats were developed to present research on social media, for 

example using explainer formats and small films. Furthermore, a 

new English research website for the DCRC was launched, which 

targets collaborators and professional stakeholders and ensures 

updated and relevant descriptions of the work and results from 

DCRC.

The DCRC has also held more than 30 popular science lectures 

around the country, e.g. at several local committees and patient 

organizations. The DCRC held a workshop at the Danish Cancer 

Society’s meeting of the Committee of Representatives and pre-

sented research and hosted a debate at the National Political Festi-

val (Folkemødet) on Bornholm in close cooperation with the NEXT 

clinical partnership. The theme of the debate was “Strengthening 

Clinical Research in Denmark”, with participation from clinical ex-

perts, political stakeholders and a patient representative. Further, 

the DCRC participated in The Danish Cancer Research Days or-

ganized by the Danish Comprehensive Cancer Center.

In 2018, the DCRC held two internal workshops on popular 

science communication and, in April, we hosted an evening of 

Science Slam, where among other four researchers underwent 

a training course to develop a five-minute popular science pres-

entation of their research area, targeting laypersons. The event 

was part of Forskningens Døgn (Day of Research) and video 

recordings of the Science Slam presentations can be viewed at 

https://www.cancer.dk/science-slam/.

The Science Slam team just prior to performing, April 2018.
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Future initiatives

Recognizing that cancer research within the Danish Cancer Society is high 
standard, we see areas for further improvement and expect the SAB to 
define such areas. 

Examples of planned initiatives:

»  Continued combined training in cancer epidemiology and 

biology to further strengthen coherence within the DCRC

»  Establishment of population epidemiology research and 

services based on transfer of responsibilities in this area 

from other departments of the Danish Cancer Society to 

the DCRC

»  Development of a mentoring program for postdocs, senior 

scientists and group leaders with an interest in this

»  Continued work to ensure high standards for responsible 

data management and research integrity

»  Engagement in national and international work for patient 

and public involvement in research

»  Inclusion of popular science communications skills in 

research training and participation in the networks for 

science communicators
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On behalf of the DCRC management, we wish to 

thank you for your contributions and for being part 

of this important work!



CANCER.DK

2018

RESEARCH THAT MAKES A DIFFERENCE

THE DANISH CANCER SOCIETY RESEARCH CENTER 

(PUBLISHED 2019)


