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The DKFZ covers the entire breadth of modern cancer research. Fields of research range 
from knowledge of the molecular basis of the development of cancer, distribution and risk 
factors within the population to diagnosis and treatment.  

as an interdisciplinary environment, DKFZ employs scientists with qualifications in medi-
cine, biology, biochemistry, physics, chemistry, mathematics, informatics or related issues. 
more than 100 division heads, group leaders and senior scientists, 200 postdocs and about 
400 PhD students work together at the Center.  

at the DKFZ, researchers benefit from intensive scientific exchange between research pro-
grams and individual groups, which serves as the basis for the internationally renowned 
research at the Center.  

Research groups are organized into seven research programs: 

 • Cell Biology and Tumor Biology
 • Functional and structural genomics
 • Cancer Risk Factors and PreventionTumor Immunology
 • Imaging and Radiooncology
 • Infection, Inflammation and Cancer and 
 • Translational Cancer Research.

In the german Cancer Consortium (DKTK), one of six german Centers for health Research, 
the DKFZ maintains translational centers at seven university partnering sites. Combining 
excellent university hospitals with high-profile research at a helmholtz Center is an im-
portant contribution to improving the chances of cancer patients (see also pages 150ff).
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Translational Cancer 
Research

at the DKFZ, the Translational Cancer Research Program is based on a coalition of the 
DKFZ Clinical Cooperation Units (CCU) and the Divisions of Translational oncology and 
Preventive oncology at the National Center for Tumor Diseases (NCT) heidelberg. NCT was 
founded as an exceptional alliance between the german Cancer Research Center (DKFZ), 
heidelberg University medical school (hUms), the heidelberg medical Faculty, and the 
german Cancer aid (Deutsche Krebshilfe) and has rapidly evolved into a comprehensive 
cancer center of excellence. NCT’s mission is to foster interdisciplinary oncology for an op-
timized development of current clinical therapies, and to rapidly transfer scientific knowl-
edge into clinical applications. 

The research units of the Research Program Translational Cancer jointly address the unify-
ing theme of precision oncology, combining clinical algorithms and state-of-the-art molec-
ular profiling to create diagnostic, therapeutic and preventive strategies precisely tailored 
to the patients’ individual disease requirements. The Research Program has three major 
goals:

 • To DIsCoVeR molecular mechanisms of neoplastic transformation through patient-ori-
ented high-throughput diagnostics and stratification; examination of molecular path-
ways, targets and biomarkers in tumor development and metastasis; analysis of molec-
ular and functional heterogeneity within tumors.

 • To DeVeLoP relevant diagnostic markers and tests through the development of small 
molecules in therapeutic model systems; identification of biomarkers of drug action 
and tumor responsiveness; therapy resistance and metastasis; examination of micro-
environment and inflammatory processes; modulation of tumor immune responses.

 • To TReaT through the validation of new drugs, vaccines and strategies; determination 
of outcomes in molecularly stratified patient cohorts; elucidation of mechanisms of 
resistance and recurrence in functional models; development of early-detection strate-
gies and population-wide screening programs.

With regard to clinical implementation, NCT has established a highly innovative Precision 
oncology Program (NCT PoP). NCT PoP is a center-wide master strategy that coordinates 
all translational activities and focuses resources towards individualized cancer medicine, 
including patient-oriented strategies in genomics, proteomics, immunology, radiooncology, 
prevention, and early clinical development. For this purpose, the center-wide NCT masTeR 
(molecularly aided stratification for Tumor eradication) umbrella protocol has been cre-
ated to streamline the entire diagnostic trial workflow. NCT masTeR makes it possible 
to perform and evaluate molecular diagnostics on materials from all consenting NCT pa-
tients, with the explicit purpose of stratifying each patient for the best treatment or trial 
strategy.

Coordinator
Prof. dr. Christof von Kalle
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awards  
and granTs

Professor andreas von Deimling: 
German Cancer Prize 2015

Professor magnus von Knebel-Döberitz, PD Dr. matthias Kloor: 
Felix Burda Award 2015

Professor Wolfgang Wick:  
German Cancer Prize 2015

Dr. Valery grinevich: 
HFSP Grant 2015

Dr. stefan gröschel: 
ERC Starting Grant 2015

Dr. Viola Nordström: 
Erwin Niehaus Prize 2015

Dr. Christiane opitz: 
Prize for the Berlin-Brandenburg Academy of Sciences 2014

Dr. Theresa Bunse & Dr. Lukas Bunse: 
Dr. Holger Müller Prize 2014
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Research Program g: TranslaTional CanCer researCH

Head: Prof. dr. Christof von Kalle 

Translational oncology (g100)
german Cancer Research Center 

Im Neuenheimer Feld 460
69120 heidelberg

Phone: +49 6221 56 6991
christof.kalle@NCT-heidelberg.de

The Division is deeply involved in the clin-
ical activities of NCT and contributes to 
trial development, with a special focus on 
molecular diagnosis and therapy. six phy-
sician scientists of the Division participate 
in patient care in outpatient clinics, tumor 
boards and clinical standard conferences 
and support diagnostic and therapeutic 
translation from DKFZ and hUms into in-
novative clinical trials. The Division drives 
the center-wide nCT masTer (molecularly 
aided stratification for Tumor eradication) 
program that provides all components of 
a clinical implementation workflow for 
high-throughput molecular diagnostics 
and enrolment into basket trials with the 
explicit purpose of stratifying each patient 
for the best treatment or trial strategy. 
The research program of the Division fo-
cuses on applied stem Cell research (han-
no glimm), molecular and gene Therapy 
(manfred schmidt), molecular and Cellular 
oncology (stefan Fröhling), lymphoma 
research (Thorsten Zenz), Functional ge-
nomics (Claudia scholl) and Virotherapy 

(guy Ungerechts). Towards personalized 
oncology, the Division coordinates the de-
velopment of the nCT Precision oncology 
Program (nCT PoP), which aims to provide 
a comprehensive high-throughput molec-
ular analysis for every patient treated at 
the NCT. 

FUTURe oUTLooK:
The Division will further develop its re-
search focus in the field of normal and 
cancerous stem cell biology, insertional 
mutagenesis in cancer and gene therapeu-
tic approaches. It aims to decipher mech-
anisms of tumor initiation, self-renewal, 
metastasis and heterogeneity of tumor-ini-
tiating cells and of step-wise malignant 
transformation in leukemogenesis.
Future clinical studies will include clonal 
monitoring of the T lymphocyte repertoire 
in immunotherapy and of gene corrected 
cells. Vector systems allowing either re-
duced integration efficiency (integrase-de-
ficient lentiviral vectors) and/or targeted in-
tegration in specific safe genomic locations 
(zinc finger nucleases) are being developed. 
elucidation of genomic instability and the 
role of double-strand breaks in carcinogen-
esis are rapidly growing direct extensions 
of this work. Functional genomics studies 
(shRNa and CRIsPR/Cas9 screens) aim at 
identifying a novel achilles’ heel of high risk 
chronic lymphocytic leukemia with the ulti-

mate goal to develop new therapeutic strat-
egies breaking therapy resistance. a phase 
Ib/II trial combining oncolytic measles virus 
with immune checkpoint blockade and lat-
est trials for molecular and immunothera-
peutic interventions will be initiated by the 
virotherapy group in the near future.

seLeCTeD PUBLICaTIoNs: 
(1) Dietrich s, et al. (2015). BRaF inhibition in  
hairy cell leukemia with low dose vemura- 
fenib. Blood. mar 3. pii: blood-2015-11-680074.
(2) Ruggiero e, et al. (2015). high-resolution 
analysis of the human T cell receptor reper- 
toire. Nat Commun; 6:8081. DoI: 10.1038/
ncomms9081.
(3) gabriel, R, et al. (2015). mapping the pre-
cision of genome editing. Nat Biotechnol; 
33(2):150-152.
(4) Kaeppel C, et al. (2013). a largely random 
aaV integration profile after LPLD gene thera-
py. Nat Med; 19(7):889-91.

Division 
translational Oncology

Contribution of the CDR3 aa sequences to the αβTCR repertoire in healthy donors and in 10 Sézary 
patients (Ruggiero et al,. Nat Commun 2015; 6:8081. DOI: 10.1038/ncomms9081).
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The Clinical Cooperation Unit applied Tu-
mor Biology is part of the Department of 
applied Tumor Biology of the heidelberg 
University hospital and also part of the mo-
lecular medicine Partner Unit of the europe-
an molecular Biology Laboratory (mmPU- 
emBL). our major scientific interests relate 
to basic mechanisms of carcinogenesis trig-
gered by human papillomaviruses and DNa 
mismatch repair deficiency that account 
for about 10 percent of all human cancers. 
We aim to identify diagnostic markers and 
therapeutic targets. We design and orga-

nize clinical trials to validate the clinical 
impact of respective markers and targets. 
Furthermore, we have successfully estab-
lished “spin-off” companies to guarantee 
the “clinical translation” of scientific con-
cepts into commercially available certified 
products. examples of diagnostic markers 
developed by our group are p16INK4a and 
the CINtec® product line, which are used as 
diagnostic markers for hPV-induced lesions 
in histo- and cytopathology. Within the past 
few years, these markers became the new 
global gold standard in the diagnostics of 
hPV-associated neoplasms. In more recent 
work we explored a vaccine that targets 
p16INK4a as antigen. Initial clinical trials 
showed that this vaccine elicits substantial 
T cell responses in patients without causing 
side effects. Further research activities are 
focusing on the epigenetic regulation of 
human papillomavirus infections as well 
as immune evasion strategies of hPV-trig-
gered pre-cancers and cancers.
For DNa mismatch repair deficient (msI-h) 
cancers we identified a new group of highly 
immunogenic frame shift induced anti-
gens that were also successfully tested in 

a phase I/IIa clinical trial. Further research 
relates to immune evasion strategies of 
msI-h cancers, particularly relevant for pa-
tients with the most abundant hereditary 
colorectal cancer syndrome (Lynch syn-
drome). For both examples we were able to 
develop new diagnostic tests as well as new 
therapeutic concepts based on the delinea-
tion of basic molecular mechanism trigger-
ing carcinogenesis. Based on our research 
we developed clinical pipelines that led to 
the successful translation of basic concepts 
into clinically applicable medical products. Head:  

Prof. dr. magnus von Knebel doeberitz 

applied Tumor Biology (g105)
german Cancer Research Center 
Im Neuenheimer Feld 224
69120 heidelberg
Phone: +49 6221 56 2487
magnus.knebel-doeberitz@med.uni-
heidelberg.de

Example of HPV transformed cells in histology 
(a and c) and cytology (b and d) specimens 
stained for p16INK4a (a & c) and p16INK4a and 
Ki67 (b & d). Co-expression of both markers 
unequivocally indicates transformation of 
these cells, even in a cytology sample. This 
results in a substantially better reproducible 
and more sensitive and specific identification of 
HPV-associated pre-cancer cells,thus helping to 
overcome most limitations of current cervical 
cancer early detection programs. 

seLeCTeD PUBLICaTIoNs: 
(1) Bergeron C. et al. (2015). The clinical im-
pact of using p16(INK4a) immunochemistry in 
cervical histopathology and cytology: an up-
date of recent developments. Int J Cancer, 136, 
2741–2751. 
(2) Reuschenbach m. et al. (2015). methylation 
status of hPV16 e2-binding sites classifies sub-
types of hPV-associated oropharyngeal can-
cers. Cancer, 1121, 1966–1976. 
(3) Chaiwongkot a. et al. (2013). Differential 
methylation of e2 binding sites in episomal 
and integrated hPV 16 genomes in preinvasive 
and invasive cervical lesions. Int J Cancer, 132, 
2087–2094.
(4) Kloor m. et al. (2012). Prevalence of mis-
match repair-deficient crypt foci in Lynch syn-
drome: a pathological study. Lancet Oncol, 13, 
598–606. 

Division 
applied tumor Biology

a b

c d
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Research Program g: TranslaTional CanCer researCH

Head: Prof. dr. Hermann Brenner (in ch.)

Preventive oncology (g110)
german Cancer Research Center/ 

National Center for Tumor Diseases (NCT) 
heidelberg

Im Neuenheimer Feld 460
69120 heidelberg

Phone: +49 6221 42 1300
h.brenner@dkfz.de

The Division, which was established in 
2009 and led by Prof. Cornelia Ulrich until 
2014, initially focused on tertiary prevention 
of colorectal cancer. another major focus of 
research successfully established is tertiary 
prevention by promotion of physical activ-
ity among cancer patients. The work group 
Physical activity and Cancer, headed by Prof. 
Karen steindorf, has initiated multiple ran-
domized controlled trials in this field, some 
of which are already successfully complet-
ed, while others are ongoing. In 2015, Prof. 
Karen steindorf was appointed as head of a 
newly established Division of Physical activ-
ity, Prevention and Cancer (see p. 142).   
after Prof. Ulrich left DKFZ in 2014, Prof. 
hermann Brenner, head of the DKFZ Di-
vision of Clinical epidemiology and aging 
Research, started serving as temporary 

head of the Division upon request. Under 
his leadership, a highly ambitious research 
agenda focusing on novel avenues of can-
cer screening and early detection has been 
launched. Furthermore, a workgroup led 
by Dr. mahdi Fallah on risk adapted preven-
tion has been set up. It focuses on targeted 
prevention in the high risk group of first 
degree relatives of cancer patients.    

FUTURe oUTLooK:
The research program in the secondary 
prevention of cancer, focusing on enhanced 
screening strategies and on the detec-
tion and evaluation of novel biomarkers or 
biomarker signatures for early detection 
of cancer, will be intensified. a unique 
data- and liquid biobank for cancer early 
detection will be built up in the context of 
the geKKo study (gebt dem Krebs keine 
Chance: onkocheck). apart from intensive 
collaboration with multiple university clin-
ics, parts of the program will be accom-
plished in close collaboration with private 
practices engaged in screening activities, 
such as gastroenterology practices that of-
fer screening colonoscopy. This will greatly 
contribute to the outreach of NCT activities 
in the community and outpatient sector.

The Division will furthermore play a 
key role in promoting cancer preven-
tion research within the german Cancer 
Consortium, where multiple large scale 
epidemiological and intervention studies 
have been successfully initiated in collab-
oration with other leading cancer sites in 
germany.

seLeCTeD PUBLICaTIoNs: 
(1) Fallah m. et al. (2015). Familial risk of 
non-hodgkin lymphoma by sex, relationship, 
age at diagnosis and histology: a joint study 
from five Nordic countries. Leukemia, 30(2), 
373-378.
(2) Werner s. et al (2015). evaluation of a 
5-marker blood test for colorectal cancer ear-
ly detection in a colorectal cancer screening 
setting. Clin Cancer Res, 22(7), 1725-1733.
(3) Chen h. et al. (2015). head-to-head com-
parison and evaluation of 92 plasma protein 
biomarkers for early detection of colorectal 
cancer in a true screening setting. Clin Cancer 
Res, 21(14), 3318-3326.
(4) Brenner h. et al. (2014). Colorectal cancer. 
Lancet, 383(9927), 1490-1502.

Division 
Preventive Oncology

Declining trends in colorectal cancer incidence and mortality in Germany in the era of screening 
colonoscopy (image source: Brenner H. et al. (2015). Declining bowel cancer incidence and mortality 
in Germany—an analysis of time trends in the first ten years after the introduction of screening 
colonoscopy. Dtsch Ärztebl Int, 113(7), 101-106).
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The Division performs research into the 
cellular and molecular mechanisms un-
derlying the rejection of malignant tumors 
and transplanted solid organs. Rejection 
reactions are regularly mounted by the or-
ganism to defend itself against tumors and 
include chronic fibrosing inflammation.
our goal is to get a better insight into the 
processes underlying  tissue rejection and 
to transfer these findings to tumor rejec-
tion. We employ animal models of chronic 
inflammation and fibrosis and use rodents 
with inducible cell-specific deficiencies of 
lipids and proteins.
Two main groups of substances are studied:  

1.   Lipid-activated nuclear receptors and 
transcription factors 

2.   glycosphingolipids (gsL).

Recently a patent has been applied for the 
diagnosis of fibrosis by measurement of 
a “Dickkopf” protein in urine, which is in-
volved in an important pathway of fibrosis. 
The Division is also involved in clinical sur-
gical pathology and has established a refer-
ence center for renal diseases. additionally 
the Division provides a consultative service 
for histopathology of tissue samples, in-
cluding tissues from animal experiments. 
The Division is funded by the german 
Research Foundation (DFg). It is part of a 
concerted research activity of the DFg and 
receives funding by private foundations.

FUTURe oUTLooK:

1.   Lipid-dependent  transcription factors: 
Non-steroid nuclear receptors such as 
liver X receptors (LXRs) and Wnt ligands 
have highly significant and long lasting 
effects on lipid carbohydrate metabo-
lism and on the immune system. We 
have been able to show that activation 
of LXRs and inhibition of the Wnt path-
way potently inhibit chronic fibrosing 
inflammation, mainly by an effect on 
parenchymal epithelial cells.

2.   Sphingolipids and glycosphingolipids 
(GSL) are constituents of membranes of 
all mammalian cells. 
They are expressed in a cell type- and 
differentiation stage-specific manner. 
We have demonstrated that gsL influ-
ence neuronal, metabolic and immune 
functions. In the brain, interactions be-
tween glycoproteins and gsL are pivotal 
for control of hunger and satiety and 
progression of degenerative diseases 
such as alzheimer’s disease.  gsL also in-
fluence carcinogenesis. We have shown 
in a cell-specific ganglioside-deficient 
animal that gsL are contributing to the 
progression of hepatocellular carcino-
ma. We are currently using inducible 
cell-specific knock-outs of gsL to further 
define the differentiation and immune 
activity of gsL.

Head: Prof. dr. Hermann-Josef gröne

Cellular and molecular Pathology (g130)
german Cancer Research Center 
Im Neuenheimer Feld 280
69120 heidelberg
Phone: +49 6221 42 4350
h.-j.groene@dkfz.de

seLeCTeD PUBLICaTIoNs: 
(1) Chessa F. et al. (2015). The renal microenvi-
ronment modifies dendritic cell phenotype. 
Kidney Int, 89(1), 82-94.
(2) Federico g. et al. (2015). Tubular Dickkopf-3 
promotes the development of renal atrophy 
and fibrosis. JCI Insight, 1(1):e84916.
(3) Rabionet m. et al. (2015). male meiotic cy-
tokinesis requires ceramide synthase 3-depen-
dent  sphingolipids  with unique membrane 
anchors. Hum Mol Genet, 24(17), 4792-808.    
(4) Nordström V. et al. (2013). Neuronal expres-
sion of glucosylceramide synthase in central 
nervous system regulates body weight and 
energy homeostasis. PLoS Biol, 11(3): e1001506.

Division 
Cellular and Molecular Pathology
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Research Program g: TranslaTional CanCer researCH

Head: Prof. dr. wilfried roth

molecular Tumor Pathology (g150)
german Cancer Research Center 

Im Neuenheimer Feld 280
69120 heidelberg

Phone: +49 6221 56 2857
w.roth@dkfz.de

our group is located within both the DKFZ 
and the Institute of Pathology at heidelberg 
University hospital. This Cooperation Unit 
aims at bringing together basic cancer re-
search and clinical medicine. In this regard, 
our translational research is focused on 
primary human cancer tissue, specifically 
on the molecular mechanisms of therapy 
resistance in malignant tumors. Defects in 
the intracellular signaling cascades result-
ing in cell death are responsible for the ther-
apy resistance in many types of cancer. our 
research is focused on the molecular mech-
anisms that allow tumor cells to evade 
apoptotic or non-apoptotic cell death. The 
identification of these resistance mecha-
nisms is a prerequisite for the development 
of novel, effective therapy approaches and 
contributes to a better understanding of 

the molecular basis of therapy resistance 
in colon cancer, urological tumors, and ma-
lignant brain tumors. The second area of 
research is the identification of prognostic 
and predictive tumor markers. Due to their 
central biological relevance, cell death-reg-
ulating proteins are decisive for the therapy 
response in cancer. Therefore, we study the 
expression of cell death-regulating proteins 
in primary human cancer tissue to identify 
tumor markers. This predictive approach 
in molecular pathology aims to identify 
biomarkers, which is required for the devel-
opment of individualized therapeutic ap-
proaches for cancer patients.

FUTURe oUTLooK:
Regarding our first research area, the mech-
anisms of therapy resistance in cancer, we 
are working on the following projects:

 •  Functional characterization of a nov-
el type of cell death: giant mitochon-
dria-associated cytotoxicity by the 
hmgB1 protein.

 •  Role of Bcl-2 family proteins for the resis-
tance to cell death in colon carcinomas.

 •  apoptosis resistance by the stem cell fac-
tor Notch in glioblastomas.

 •  Regulation of cell death by miRNas.
 •  mechanisms of therapy resistance in re-

nal cell carcinomas mediated by defects 
in the mToR signaling pathway.

 •  Functional relevance of alternative types 
of cell death for therapy resistance: ne-
crosis and autophagy.

Regarding our second research area, the 
identification of tumor markers, we will fo-
cus on the following projects: 

 •  Prognostic relevance of death ligands 
and death receptors in renal cancer.

 •  expression and prognostic relevance of 
apoptosis-regulating proteins in colon 
cancer.

 •  g proteins as novel biomarkers in malig-
nant brain tumors.

seLeCTeD PUBLICaTIoNs: 
(1) gdynia g. et al. (2015). The hmgB1 protein 
induces a metabolic type of tumor cell death 
by blocking aerobic respiration. Nat Commun, 
7:10764.
(2) Fuchs D. et al. (2015). The gbeta5 protein 
regulates sensitivity to TRaIL-induced cell 
death in colon carcinoma. Oncogene, 34(21), 
2753-2763.
(3) Fassl a. et al. (2012). Notch1 signaling pro-
motes survival of glioblastoma cells via eg-
FR-mediated induction of anti-apoptotic mcl-
1. Oncogene, 31(44), 4698-4708.
(4) macher-goeppinger s. et al. (2009). Prog-
nostic value of tumor necrosis factor-related 
apoptosis-inducing ligand (TRaIL) and TRaIL 
receptors in renal cell cancer. Clin Cancer Res, 
15(2), 650–659. 

Clinical Cooperation Unit  
Molecular tumor Pathology 

Visualization of a cancer cell using electron microscopy: Formation of giant mitochondria during 
the process of a specialized form of cell death.



CanCer researCh at DKFZ 2016 11

gliomas are intrinsic brain tumors and in 
many ways paradigmatic for aggressive 
cancer due to their resistance to genotox-
ic therapy, high angiogenesis, infiltrative 
growth and profound immunosuppression. 
This profound immunosuppression and the 
poor definition of relevant antigens have 
hampered immunotherapeutic approaches 
to this disease, which is further complicat-
ed by its growth at an immunoprivileged 
site. We are interested in understanding 
glioma-associated immunosuppression 
and in developing novel immunothera-
peutic approaches. To this aim, we use and 
develop novel mouse models and work with 
patient-derived material using detailed 
immunological assays but also -omic ap-
proaches. We have, for instance, identified 
a metabolic pathway operative in gliomas 

and other types of cancer that contribute to 
tumor-associated immunosuppression, and 
which we are currently developing specific 
inhibitors against. more recently, we have 
identified and patented a novel mutated 
antigen in gliomas suitable for antigen-spe-
cific vaccination, and developed a compan-
ion diagnostic to assess presentation of this 
antigen in tumor tissue. This approach has 
been translated in a phase I first-in-man 
multicenter vaccination trial in patients 
with newly diagnosed IDh1-mutated glio-

mas involving efforts from the Neurology 
Clinic and the gmP Unit at the heidelberg 
University hospital, the Immune monitor-
ing Unit at the DKFZ, the National Center 
for Tumor Diseases and collaborations with 
the Neurooncology and Neuropathology 
Clinical Cooperation Units, as well as the 
german Consortium for Translational Can-
cer Research (DKTK). 16 of the planned 39 
patients have been included by april 2015 
and the trial is expected to be complet-
ed in 2019. Current basic and translational 
research efforts aim at identifying relevant 
neoantigens in gliomas and the relevant T 
cell receptors recognizing these neoanti-
gens. We believe that these efforts will help 
pave the way for more effective individual-
ized immunotherapies for brain tumors.

FUTURe oUTLooK:
our future aim is to combine the IDh1-spe-
cific vaccination approach but also novel 
peptide- and RNa-based vaccines or trans-
genic T cells with approaches to alleviate 
glioma-associated immunosuppression. 
here, partnerships with industry such as 
the Bayer-DKFZ alliance have been formed 
to develop specific drugs. at the same time, 
we aim to advance our basic understand-
ing of endogenous immune responses to 
gliomas, and the cellular and molecular 
mechanisms of glioma-associated immu-
nosuppression using novel animal models 
and advanced techniques of neoeptitope 
and TCR discovery. here, close alliances have 
been implemented within the heidelberg 
Immunotherapy Program.

Head: Prof. dr. michael Platten 

Neuroimmunology and Brain Tumor 
Immunology (g160)
℅ mannheim University hospital
Department of Neurology
Thodor-Kutzer-Ufer 1-3
68167 mannheim
Phone: +49 621 383-2885
m.platten@dkfz.de

seLeCTeD PUBLICaTIoNs: 
(1) Bunse L. et al. (2015). Proximity ligation as-
say evaluates IDh1R132h presentation in glio-
mas. J Clin Invest, 125(2), 593-606. 
(2) schumacher T. et al. (2014). a vaccine tar-
geting mutant IDh1 induces antitumor immu-
nity. Nature, 512(7514), 324-327. 
(3) Lanz T.V. et al. (2013). Protein kinase Cβ as a 
therapeutic target stabilizing blood-brain bar-
rier disruption in experimental autoimmune 
encephalomyelitis. Proc Natl Acad Sci U S A, 
110(36), 14735-14740.
(4) opitz C.a. et al. (2011). an endogenous tu-
mour-promoting ligand of the human aryl hy-
drocarbon receptor. Nature, 478(7368), 197–
203.

Clinical Cooperation Unit 
neuroimmunology and Brain tumor Immunology

A cancer cell displaying tumor antigens at 
its surface. The red dots indicate where MCH 
molecules and tumor antigen co-locate. 
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Research Program g: TranslaTional CanCer researCH

Head: Prof. dr. rienk offringa

molecular oncology of gastrointestinal 
Tumors (g180)

german Cancer Research Center
Im Neuenheimer Feld 280

69120 heidelberg
Phone: +49 6221 42 3140

r.offringa@dkfz.de

The Division founded in 2011 with support 
from the Kh Bauer Foundation directs its 
research efforts to pancreatic cancer due to 
the urgent unmet medical need this disease 
represents, with incidence and mortality 
rates still being almost equal, and the fact 
that the heidelberg University hospital 
hosts the european Pancreas Center, one of 
the world’s leading clinics for the treatment 
of this cancer.
our research aims at the implementation 
of immunotherapy in conjunction with sur-
gery, chemotherapy and/or small molecule 
inhibitors. The choice for immunotherapy 
was inspired by recent success with this 
approach for other cancers in the clinic, as 
well as pre-clinical evidence that redirection 
of immune pathways is one of the most 
promising avenues towards more effective 
non-surgical treatment of pancreatic can-
cer. We pursue primarily two approaches: 

 •  stimulation of the endogenous immune 
potential, in particular in the tumor stro-
ma, by means of agonist immunostimu-
latory monoclonal antibodies,

 •  exploitation of the most powerful mode 
of immunotherapy: infusion of ex vivo 
engineered autologous T-lymphocytes. 

Patient-based research is supported by the 
excellent availability of patient biopsies, in-
cluding the tissue that represents the inter-
face between tumor and immune system: 
tumor draining lymph nodes. our research 
in mice focuses on genetically engineered, 
autochthonous tumor models.

FUTURe oUTLooK:
It is essential that our research does not 
stop at the threshold between lab and clin-
ic. This is why we, together with our part-
ners at the University hospital and at the 
National Center for Tumor Diseases (NCT) 
heidelberg, are setting up a pipeline for ra-
tionally designed clinical trials in pancreatic 
cancer. Biomarker research constitutes a 
pivotal aspect of this rational design, both 
with respect to patient stratification and 
evaluation of therapy efficacy. our studies 
with agonist immunostimulatory anti-
bodies will involve neo-adjuvant studies in 
patients with primary resectable or locally 
advanced disease, because this setting 
features a sufficiently long time window 
for these drugs to mobilize the patient’s 
endogenous immune response. moreover, 
this allows analysis of treatment impact in 
the tumor microenvironment. These stud-
ies will be performed in the context of the 
eU-funded network program IaCT (Immu-
nostimulatory agonist antibodies for Can-
cer Treatment) coordinated by our Division. 

The trials involving T cell infusion will be 
staged in patients with recurrent disease af-
ter primary tumor resection, because at this 
stage a faster acting, ready-to-go army of 
immune cells will be required to effectively 
combat the tumor.

seLeCTeD PUBLICaTIoNs: 
(1)  oliveira C.C. et al. (2010). The nonpolymor-
phic mhC Qa-1b mediates CD8+ T cell sur-
veillance of antigen- processing defects. J Exp 
Med, 207(1), 207–221.
(2) offringa R. (2009). antigen choice in adop-
tive Tcell therapy of cancer. Curr Opin Immu-
nol, 21(2), 190–199.
(3) Bos R. et al. (2008). Balancing between an-
titumor efficacy and autoimmune pathology 
in T cell-mediated targeting of carcinoembry-
onic antigen. Cancer Res, 68(20), 8446–8455.
(4) van hall T. et al. (2006). selective cytotoxic 
T-lymphocyte targeting of tumor immune es-
cape variants. Nat Med, 12(4), 417–424.

Division 
Molecular Oncology of Gastrointestinal tumors

Tumor-infiltrating lymphocytes (TILs) are a good source of tumor-reactive T cells. Although their 
activity is restrained by the tumor microenvironment, these T cells can be effectively re-activated 
and expanded in vitro, also in the case of pancreatic ductal adenocarcinoma (see microscopic 
image; I. Poschke & J. Hermes).  This offers a promising perspective for the development of adoptive 
T cell therapy for this disease (see small image).
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The availability of methods like next-gen-
eration sequencing, which allows one to 
interrogate all bases of the human genome 
and detect somatic mutations in cancer 
with unprecedented precision, have pro-
vided a basis to understand the genetic 
causes of cancer on the systems level. such 
data have proven useful to select individual 
therapy strategies, in particular targeted 
cancer drugs and immunotherapeutics. 
however, the high-dimensional nature of 
such data requires sophisticated compu-
tational approaches for their analysis and 
for supporting medical decision making. 
The major aim of the Division is to develop 
and apply such computational methods 
to better understand cancer initiation and 
progression, and to improve cancer care by 
predicting which drugs will work to combat 
an individual tumor. For this, we develop 
automated pipelines to detect different 
classes of genetic alterations in cancer, and 
link this to sensitivities to approved cancer 
drugs. We further aim to understand mu-
tations in the non-coding part of the ge-

nome and to characterize cancer evolution 
and heterogeneity. We have contributed to 
several projects in the International Cancer 
genome Consortium, to elucidate the ge-
netic landscapes of, e. g., medulloblastoma, 
early-onset prostate cancer and malignant 
B-cell lymphoma.

FUTURe oUTLooK:
We are part of the Pan Cancer analysis 
of Whole genomes Project as well as the 
german epigenetics Project, DeeP. We are 
systematically exploring epigenetic and 
genetic alterations in cancer outside of pro-
tein-coding genes, and aim to understand 
their regulatory consequences. We perform 
bioinformatic analysis for a number of pre-
cision oncology trials in the german Can-
cer Consortium (DKTK) and the National 
Center of Tumor Diseases heidelberg, e. g. 
DKTK-masTeR, INFoRm and N2m2. Current 
research also aims to integrate data from 
high-throughput screening experiments in 
cancer cell lines and xenografts, as well as 
to understand genetic alterations on the 
network level. We are involved in initiatives 
on genomic data sharing and integration 
with clinical and radiological data.

Head: Prof. dr. Benedikt Brors

applied Bioinformatics (g200)
german Cancer Research Center
Im Neuenheimer Feld 581
69120 heidelberg
Phone +49 6221 42 3614
b.brors@dkfz.de

Heatmap of gene expression values for 194 genes across 704 neuroblastoma tumors. Violet: low 
expression, turquoise: high expression. The top bar shows clinical covariates (OS: overall survival, 
EFS: event-free survival, MYCN: multi-copy status of MYCN gene, Age > 1.5: age above 18 months, 
stage: cancer stage, NB2004: risk group in NB2004 trial, SVM: prediction by support vector 
machine, training/test: in training or test set). Predictive modelling based on these expression 
values allows for the accurate estimation of prognosis and selection of risk-adapted therapy 
(Oberthuer et al. 2015).

seLeCTeD PUBLICaTIoNs: 
(1) alioto T. s. et al. (2015). a comprehensive as-
sessment of somatic mutation detection in 
cancer using whole-genome sequencing. Nat 
Commun, 6:10001.
(2) oberthuer a. et al. (2015). Revised risk es-
timation and treatment stratification of low- 
and intermediate-risk neuroblastoma patients 
by integrating clinical and molecular prognos-
tic markers. Clin Cancer Res, 21(8), 1904-1915.
(3) gu L. et al. (2015). BaZ2a (TIP5) is involved 
in epigenetic alterations in prostate cancer 
and its overexpression predicts disease recur-
rence. Nat Genet, 47(1), 22-30.
(4) Weischenfeldt J. et al. (2013). Integrative ge-
nomic analyses reveal an androgen-driven so-
matic alteration landscape in early-onset pros-
tate cancer. Cancer Cell, 23(2), 159-170.

Clinical Cooperation Unit 
applied Bioinformatics
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Head: Prof. dr. Karen steindorf

Physical activity, Prevention and Cancer 
(g210)

german Cancer Research Center
Im Neuenheimer Feld 581 

69120 heidelberg
Phone: +49 6221 42 2351

k.steindorf@dkfz.de

over the last decades, a physically active 
lifestyle has been identified as an important 
factor for primary prevention of several can-
cer types. It has been estimated that about 
15 percent of all cancer cases in europe may 
be attributed to physical inactivity. more 
recently, increasing evidence suggests that 
exercising improves quality of life, reduces 
therapy- and cancer-related side effects, and 
might even reduce the risk of recurrence 
and cancer mortality in cancer patients and 
survivors. our Division has strong research 
expertise in both of these primary and 
tertiary cancer prevention fields. Based on 
high-quality randomized clinical trials as 
well as on epidemiological studies, we aim 
to increase both the scientific and public 
knowledge about the relevance of physical 
activity/exercise.

With our recently completed randomized 
clinical trials, BeaTe (n=101 patients during 
chemotherapy) and BesT (n=160 patients 
during radiotherapy), we showed that 
strength training during acute treatment 
effectively reduced cancer-related fatigue 
and improved quality of life in breast cancer 
patients. given the high number of affected 
cancer patients, the large patient’s burden 
and the very few treatment options against 
fatigue, these results have a high clinical 
relevance. 

FUTURe oUTLooK:
The BeaTe and BesT study will continue 
to be important platforms for our next re-
search steps. Besides further analyses on 
other outcome variables, translational stud-
ies on specific biomarkers and physiologic 
and molecular mechanisms underlying the 
positive effects will be conducted. overall, 
the goal is to understand the multidimen-
sionality of both exercise and fatigue. Fur-
ther ongoing research of our Division covers 
randomized clinical studies of exercise 
interventions in various cancer patient pop-
ulations (e. g. sUPPoRT in pancreatic cancer 
patients and BeNeFIT-1 as pilot trial in breast 
cancer patients during neoadjuvant chemo-
therapy). In addition, the group supports the 
dissemination of the research results into 
practice. For example, in the momeNTUm 

project, large surveys in patients and health 
professionals are currently conducted to 
identify major barriers for cancer patients 
to become more active. Based on this con-
tinuous extension of knowledge and the 
dissemination of results through brochures, 
scientific and public talks etc., cancer pa-
tients will be offered improved and more 
individually-tailored training programs in 
the future. all this will help to better exploit 
the high and multilayer potential of physical 
activity for reducing cancer burden. 

seLeCTeD PUBLICaTIoNs: 
(1) schmidt m.e. et al. (2015). Resistance ex-
ercise and inflammation in breast cancer pa-
tients undergoing adjuvant radiotherapy: 
mediation analysis from a randomized con-
trolled intervention trial. Int J Radiat Oncol Bi-
ol Phys, 94(2), 329-337. 
(2) schmidt m.e. et al. (2015). Cancer-related 
fatigue shows a stable association with diur-
nal cortisol dysregulation in breast cancer pa-
tients. Brain Behav Immun, 52:98-105.
(3) scharhag-Rosenberger F. et al. (2015). exer-
cise training intensity prescription in breast 
cancer survivors: validity of current practice 
and specific recommendations. J Cancer Sur-
viv, 9(4), 612-619.
(4) steindorf K. et al. (2014). Randomized Con-
trolled Trial of Resistance Training in Breast 
Cancer Patients Receiving adjuvant Radiother-
apy: Results on Cancer-related Fatigue and 
Quality of Life. Ann Oncology, 25(11), 2237-4223. 

Division 
Physical activity, Prevention and Cancer

With the large randomized controlled BEST trial (n=160), our group showed that resistance training 
is an effective strategy to prevent/reduce fatigue for breast cancer patients during radiotherapy. 
A 12-week resistance training program was compared with a 12-week relaxation program (control 
group). The result holds for the total fatigue score as well as for the subscale physical fatigue. With 
very few prevention/treatment options for the burdensome and frequent fatigue syndrome, this 
result has been of high clinical relevance (Steindorf et al, 2014). 
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The Division of medical Informatics in 
Translational oncology (mITRo) has ex-
tensive experience in the development 
of innovative IT tools and concepts that 
bring together findings from prevention, 
diagnostics, therapy, follow-up care, and 
research. acting as an IT communication 
hub for scientists and clinicians within the 
DKFZ as well as external research, industri-
al, and business partners, the Division con-
tributes significantly to the improvement 
of the research landscape.
mITRo’s core areas of research are: 

 •  semantics as a prerequisite for data in-
teroperability and integration 

 •  management of study participants, iden-
tity management, and data protection 

 •  databases and registries, especially fed-
erated approaches 

 •  management of electronic data quality 
 •  data warehousing together with data ex-

traction.
Particularly in individualized oncology, an 
extensive pool of data gathered by such 
integrative solutions is indispensable for 
generating hypotheses. In addition, we 
offer a range of other options including 
identifying successful therapies, developing 
and optimizing guidelines, support in the 
recruitment of participants in clinical trials, 
identifying risk factors, and many more.

FUTURe oUTLooK:
The Division’s work on the targeted devel-
opment, improvement and integration of 
efficient shared and distributed (federated) 
IT infrastructures based on local systems 
shall further facilitate the analysis and eval-
uation of research and clinical data. Thus, 
the existing DKFZ research network shall 
be expanded internally and externally and 
hence the pool of available research and 

treatment data shall be further increased.
as part of this strategy, a “DataThere-
house” is currently being established as a 
platform for the integration of data from 
participating institutions. Its vision is to 
make all heterogeneous clinical and re-
search data on a particular patient avail-
able via an innovative data system.
This results in the following specific goals:

 • integrating existing data to create a live-
ly “DataTherehouse”

 •  developing the platform with specific 
medical methods and tools to allow ac-
cess to and optimal use of the data 

 • supporting medical research projects (pi-
lot applications, generation and review 
of hypotheses, automated analyses, vir-
tual preliminary studies, etc.) 

 •  quick creation of added value for all par-
ticipants even while the infrastructure is 
still in development.

generating and continuously improving 
such an innovative, modern infrastructure 
will underpin the position of the DKFZ as a 
place of state-of-the-art oncology research 
and treatment today and in the future.

Head: Prof. dr. Frank Ückert

medical Informatics for Translational 
oncology (g230)
german Cancer Research Center
Im Neuenheimer Feld 280
69120 heidelberg
Phone: +49 6221 42-5101
f.ueckert@dkfz.de

Division
Medical Informatics in translational Oncology 

seLeCTeD PUBLICaTIoNs: 
(1) Lablans, m. et al. (2015). strategien zur Ver-
netzung von Biobanken. Bundesgesundheits-
blatt 59:373-378
(2) Lablans, m. et al. (2015). exploiting Dis-
tributed, heterogeneous and sensitive Data 
stocks while maintaining the owner’s Data 
sovereignty. Methods Inf Med, 54(4), 346-352
(3) Lablans, m. et al. (2015). a ResTful inter-
face to pseudonymization services in modern 
web applications. BMC Med Inform  
Decis Mak, 15:2 
(4) Ückert F. et al. (2014). Past and next 
10 years of medical informatics. J Med 
Syst,38(7), 74



The Clinical Cooperation Unit Derma-
to-oncology is engaged in the diagno-
sis and therapy of skin tumors. Research 
results obtained are transferred directly 
into clinical practice. The main focus is on 
malignant melanoma, a tumor that orig-
inates from the pigment cells of the skin. 
The Clinical Cooperation Unit Dermato- 
oncology conducts several translational  
research projects, including different  
Phase I-IV clinical trials, with innovative 
melanoma therapies. 
Basic science researchers in the Unit work 
on stem cell features of melanoma cells, 
immunosuppression in melanoma, tar-
get identification to overcome resistance 
mechanisms and prognostic and predictive 
melanoma biomarker.

FUTURe oUTLooK:
In the future, we will strive to further im-
prove patient care with new clinical trials on 
the horizon including investigator initiated 
trials (IITs). In order to feed the bench-to-
bedside translational pipeline, the CCU will 
focus its basic and translational research on 
stem cell-guided personalized dermatoon-
cology based on our expertise regarding 
human induced pluripotent stem cells. 
This approach will comprise two important 
branches: 1. stem cell-based personalized 
immunotherapy (sCPI), and 2. stem cell-
based targeted therapy (sCTT). These in-
novative approaches will be realized at the 
CCU Dermatooncology to prepare the next 
quantum leap in the treatment of patients 
with advanced malignant melanoma.

Head: Prof. dr. Jochen utikal

Dermato-oncology (g300)
german Cancer Research Center

Im Neuenheimer Feld 280
69120 heidelberg

Phone: +49 621 383 4461
j.utikal@dkfz.de

seLeCTeD PUBLICaTIoNs: 
(1) Knappe N. et al. (2015). Directed de-differ-
entiation using partial reprogramming in-
duces invasive phenotype in melanoma cells. 
Stem Cells, 34(4), 832-846.
(2) gebhardt C et al. (2015). myeloid Cells 
and Related Chronic Inflammatory Factors 
as Novel Predictive markers in Melanoma 
Treatment with Ipilimumab. Clin Cancer Res, 
21(24), 5453-5459.
(3) Long g.V. et al. (2015). Dabrafenib and 
trametinib versus dabrafenib and place-
bo for Val600 BRaF-mutant melanoma: 
a multicentre, double-blind, phase 3 ran-
domised controlled trial. Lancet, 386(9992), 
444-51.
(4) Van allen e.m. et al. (2015). genomic cor-
relates of response to CTLa-4 blockade in 
metastatic melanoma. Science, 350(6257), 
207-211.

Clinical Cooperation Unit 
Dermato-Oncology
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Primary malignant melanoma are at the main focus of the Clinical Cooperation Unit Dermato-
Oncology.
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Head: Prof. dr. alwin Krämer

molecular hematology/oncology (g330)
german Cancer Research Center
Im Neuenheimer Feld 280
69120 heidelberg
Phone: +49 6221 56 38183
a.kraemer@dkfz.de

Numerical and structural chromosomal 
alterations and chromosomal instability 
are common features of human malignan-
cies. In addition, intratumoral genetic het-
erogeneity and clonal evolution are major 
contributors to disease progression, relapse 
and treatment resistance. Despite the fact 
that chromosomal instability appears to 
be a major cause of tumor development 
and progression, little is known about its 
molecular origins. The Clinical Cooperation 
Unit molecular hematology/oncology is 
studying the molecular mechanisms re-
sponsible for the induction of chromosomal 
instability and clonal evolution in malig-
nant neoplasias with a special emphasis on 
acute myeloid leukemia, in which complex 
karyotype aberrations are associated with 

a particularly poor outcome. one research 
topic focuses on causes and consequenc-
es of amplified centrosomes – the spindle 
pole organizers responsible for correct chro-
mosome segregation during mitosis – in 
human malignancies. other current topics 
center around whole-genome sequencing 
approaches, aiming to identify mutations 
responsible for chromosomal instability in 
complex karyotype acute myeloid leuke-
mias, as well as the identification of small 
molecule compounds that target aneu-
ploidy and mutant enzymes, e. g. isocitrate 
dehydrogenase, in acute myeloid leukemia. 
as major contributions, the Unit has shown 
that both chromosomal instability and 
clonal evolution are associated with disease 
progression and poor prognosis in my-
eloid malignancies. mechanistically, novel 
components of the centrosome replication 
machinery have been identified, and mech-

anisms of normal centrosome replication 
and centrosome amplification in cancer 
cells have been elucidated. Whole-genome 
siRNa screening enabled the group to iden-
tify the mechanisms leading to clustering of 
supernumerary centrosomes into two func-
tional spindle poles in cancer cells. small 
molecule screening led to the identification 
of compounds that inhibit centrosomal 
clustering as a novel anticancer strategy. 
In addition, we have in close collaboration 
with the Department of Neuropathology, 
University of heidelberg and Bayer health-
care developed a compound that selectively 
inhibits mutant isocitrate dehydrogenase 
(IDh1) in both acute myeloid leukemia and 
gliomas, thereby enabling targeted treat-
ment of these disorders. 

FUTURe oUTLooK:
The aim of the Unit’s research is to better 
understand the processes leading to chro-
mosomal instability and, consequently, to 
tumor development and progression. a fur-
ther goal is to exploit the results of this work 
in order to establish new methods of tumor 
classification and treatment.

seLeCTeD PUBLICaTIoNs: 
(1) Balss J. et al. (2015). Pretreatment D-2-hy-
droxyglutarate serum levels negatively im-
pact on outcome in IDh1-mutated acute my-
eloid leukemia. Leukemia, 30(4), 782-788.
(2) Bochtler T. et al. (2015). Role of chromo-
somal aberrations in clonal diversity and pro-
gression of acute myeloid leukemia. Leuke-
mia, 29(6), 1243-1252.
(3) Röllig C. et al. (2015). addition of sorafenib 
versus placebo to standard therapy in pa-
tients aged 60 years or younger with new-
ly diagnosed acute myeloid leukaemia 
(soRamL): a multicentre, phase 2, ran-
domised controlled trial. Lancet oncol, 16(16), 
1691-1699.
(4) Bochtler T. et al. (2013). Clonal heteroge-
neity as detected by metaphase karyotyping 
is an indicator of poor prognosis in acute my-
eloid leukemia. J Clin Oncol, 31(31), 3898-3905.

Clinical Cooperation Unit 
Molecular hematology/Oncology

Multipolar cell division
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We aim to advance cure rates and reduce 
toxicity for children and adolescents with tu-
mors of the nervous system. This is achieved 
through translating basic science discover-
ies in genetics, epigenetics and molecular 
mechanisms of tumorigenesis and therapy 
resistance into molecularly informed clinical 
trials. epigenetic programs are reversibly 
controlled by an array of enzymes, including 
the family of histone deacetylases (hDaCs). 
our research groups, headed by Ina oehme 
and Till milde, have identified particular 
hDaC family members 2, 8, 10 and 11 con-
trolling differentiation, cell survival mecha-
nisms, developmental pathways and self-re-
newal in neuroblastoma and brain tumors. 
as a consequence, we are developing small 
molecule compounds that specifically inhib-

it distinct hDaCs for therapeutic purposes. 
We develop individual treatment protocols 
for children and adolescents with relapsed 
cancers and conduct Phase I-III clinical trials 
based on rational molecular concepts. We 
have initiated a first nationwide registry 
trial for personalized oncology in pediatrics 
(INFoRm) based on a clinical sequencing 
platform together with cooperating part-
ners from the DKFZ, DKTK and NCT. We have 
opened the first Center for Individualized Pe-
diatric oncology (ZIPo) in collaboration with 
the Department of Pediatric oncology at the 
heidelberg University hospital.

FUTURe oUTLooK:
1.  We will define the biological function of 

individual hDaCs in pediatric cancers of 
the nervous system. This will facilitate 
the identification of potential biomark-
ers for treatment response prediction 
and enable patient selection in future 
trials involving selective hDaC inhibitors.

2.  We will develop selective small mole-
cule hDaC inhibitors for Phase I clinical 
trials. In addition, we aim to identify 
synthetic lethal interacting pathways 
disrupting multiprotein repressor com-
plexes involving hDaCs for rational 
combination therapies in the future.

3.  We will extend our primary tumor mod-
el bank for pediatric neuronal cancers, 
and develop novel genetic models based 

on primary normal and tumor material. 
We aim to improve the predictive value 
of preclinical models for clinical therapy 
response.

4.  We will expand our early Phase I and II 
clinical trial program in pediatric oncolo-
gy at the NCT, focusing on personalized, 
molecular informed studies (INFoRm) as 
well as conducting international Phase 
III trials for low grade gliomas in chil-
dren. We will start a co-clinical trial pro-
gram aiming for integrative functional 
analysis of primary tumor cell responses 
for online clinical decision making.

Head: Prof. dr. olaf witt

Pediatric oncology (g340)
german Cancer Research Center

Im Neuenheimer Feld 280
69120 heidelberg

Phone: +49 6221 42 3570
o.witt@dkfz.de

HDAC10 controls autophagy and drug resistance (Oehme et al., PNAS 2013, Autophagy 2013).
seLeCTeD PUBLICaTIoNs: 
(1)  Lodrini m. et al. (2013). mYCN and hDaC2 
cooperate to repress miR-183 signaling in neu-
roblastoma. Nucleic Acids Res, 41(12), 6018–33.
(2) oehme I. et al. (2013). histone deacetylase 
10 promotes autophagy-mediated cell surviv-
al. Proc Natl Acad Sci U S A, 110(28):e2592–601. 
(3) milde T. et al. (2011). a novel human high-
risk ependymoma stem cell model reveals the 
differentiation-inducing potential of the his-
tone deacetylase inhibitor Vorinostat. Acta 
Neuropathol, 122(5), 637–650.
(4) milde T. et al. (2012). hDaC5 and hDaC9 in 
medulloblastoma: novel markers for risk strat-
ification and role in tumor cell growth. Clin 
Cancer Res, 16(12), 3240–3252.

Clinical Cooperation Unit 
Pediatric Oncology
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Head: Prof. dr. wolfgang wick

Neurooncology (g370)
℅ heidelberg University hospital, 
Department of Neurology/ 
National Center for Tumor Diseases (NCT)
Im Neuenheimer Feld 400
69120 heidelberg
Phone: +49 6221 56 7075
wolfgang.wick@med.uni-heidelberg.de

one group of the Clinical Cooperation Unit 
(CCU) is focusing on intravital microscopy
with the aim of unraveling growth and 
resistance patterns of glioma as well as crit-
ical steps in the formation of brain metas-
tases and their microenvironmental interac-
tions. another group has a focus on intrinsic 
glioma treatment resistance and contribu-
tion of the glioma microenvironment to 
resistance.  one topic is to unravel the mo-
lecular mechanisms of targeted therapies 
in glioblastoma such as aPg101, a soluble 
form of CD95, but also to define resistance 
signaling pathways, such as mToR/NDRg1/
mgmT signaling for alkylating therapy. We 
also aim to understand the interaction be-
tween molecularly defined treatments and 
different qualities of radiation and develop 

basic concepts for the newly developed 
NCT Neuro master match umbrella trial for 
newly diagnosed mgmT unmethylated glio-
blastoma. our clinically oriented research 
focuses on the development of diagnostic, 
prognostic and predictive biomarkers in 
anaplastic glioma and glioblastoma. This 
research builds on larger randomized trials 
that have been coordinated by the Clinical 
Cooperation Unit Neurooncology. another 
clinically oriented focus is on the develop-
ment of immunotherapies for brain tumors.
Ultimately, the research in the CCU Neuro- 
oncology should focus on problems derived 
from the clinical neurooncology program, 
with the clear aim of translating the results 
back into the clinic.

FUTURe oUTLooK:
New biomarkers for guiding therapeutic de-
cision-making will be characterized, devel-
oped and explored for their potential use in 
other diseases than brain tumors. Currently, 
such predictive markers are under research 
and a large multicenter umbrella trial us-
ing a biomarker-driven treatment decision 
approach is being started. This, coupled 
with other research on targeted therapies 
and new molecules, ultimately, points to 
the development of therapeutic interven-
tions. With the exciting data on multicellu-
lar brain tumor networks, a new concept of 
growth and resistance for tumors growing 
in the brain has been established. We aim at 
further understanding the impact of these 
networks for the brain tumor development 

and interaction with the healthy brain, as 
well as understanding its role in shaping 
the microenvironment and offering really 
novel options for intervention. The group is 
strongly collaborating with several groups at 
both the head Clinic and the DKFZ. This will 
be of utmost importance for the transfer of 
research results to the clinic.

seLeCTeD PUBLICaTIoNs: 
(1) Kessler T. et al. (2015). glioma cell VegFR-2 
confers resistance to chemotherapeutic and 
antiangiogenic treatments in PTeN-deficient 
glioblastoma. Oncotarget, 6(31):31050-31068.
(2) osswald m. et al. (2015). Brain tumour cells 
interconnect to a functional and resistant 
network. Nature, 528(7580), 93-98.
(3) Wick W. et al. (2014). a phase II, ran-
domised, study of weekly aPg101 + reirradi-
ation versus reirradiation in progressive glio-
blastoma. Clin Cancer Res, 20(24), 6304-6313.
(4) Wiestler B. et al. (2014). Integrated DNa 
methylation and copy-number profiling iden-
tify three clinically and biologically relevant 
groups of anaplastic glioma. Acta Neuro-
pathol, 128(4), 561-571.  

Clinical Cooperation Unit 
neurooncology

Brain tumor grow as ‘second brains’. Yellow is the cytoskeleton, and red is the cytoplasm of tumor 
cells. Blue indicates blood vessels (Osswald et al., Nature 2015).



our research focuses on the molecular ge-
netics of pediatric and adult tumors of the 
central nervous system. most of our proj-
ects deal with the precise characterization 
of these tumors and on developing tools 
for the diagnostic community. Due to this 
focus we are centrally involved in defining 
the parameters for the Who brain tumor 
classification system. This also places us in 
the position to demonstrate the feasibility 
of modern technology for routine diagnos-
tic use. 
Prof. andrey Korshunov examines pedi-
atric brain tumors in close cooperation 
with other groups from the DKFZ, with 
a focus on medulloblastomas, pilocytic 
astrocytomas and ependymomas. We are 
participating in the International Cancer 
genome Consortium (ICgC). Drs. David 

Capper, Felix sahm, Christian Kölsche, 
Daniel schrimpf and Damian stichel are 
developing novel tools and algorithms for 
molecularly based diagnosis of human 
brain tumors and sarcomas. These projects 
are based on methylome analysis and next 
generation sequencing approaches. 
There is a very close cooperation with 
other DKFZ based institutions such as 
the groups headed by Prof. stefan Pfister, 
Prof. michael Platten and Prof. Wolfgang 
Wick. Dr. stefan Pusch from our group is 

conducting research on the function of 
mutated IDh1 and CIC employing mouse 
models. The tumor syndrome neurofibro-
matosis type 1 is caused by mutations of 
the NF1 gene, which encodes neurofibro-
min. many biological features of neuro-
fibromin are mediated by its RasgaP ac-
tivity. however, additional functions have 
been suggested. a research team headed 
by Dr. David Reuss is uncovering alterna-
tive pathways of neurofibromin to inhibit 
tumor cell growth. 
our molecular diagnostic program serves 
multiple clinical studies by providing data 
such as mutational status of tumor sup-
pressor genes or oncogenes. our partners 
in pediatric and adult Neurooncology 
compare these data with clinical param-
eters.

FUTURe oUTLooK:
We will contribute to genomic analyses 
of medulloblastoma and pilocytic astro-
cytoma within the ICgC: acquisition of 
high-quality tumor and matched germline 
samples according to ICgC guidelines, his-
topathological assessment, acquisition of 
clinical data and follow-up information, 
and molecular characterization of samples 
using previously proposed diagnostic and 
prognostic markers. In cooperation with 
DKFZ partners, we are developing diagnos-
tic tools for neuropathology as well as for 
pathology. We expect to produce a highly 
accurate methylation based classifica-
tion tool for brain tumors and sarcomas 
in short time. In our molecular diagnostic 
program, we are attempting to meet the 
growing demand from our clinical partners 
within the DKFZ as well as from multi-
center studies. We expect an increasing 
demand for molecular analyses prior to 
entry of patients into clinical studies. We 
are prepared to adapt our molecular di-
agnostic assays to the needs of individual 
study protocols.

Head: Prof. dr. andreas von deimling

Neuropathology (g380)
german Cancer Research Center

Im Neuenheimer Feld 220
69120 heidelberg

Phone: +49 6221 56 4650
andreas.vondeimling@dkfz.de

seLeCTeD PUBLICaTIoNs: 
(1) Rohrich m. et al. (2015). methylation-based 
classification of benign and malignant pe-
ripheral nerve sheath tumors. Acta Neuro-
pathol, 131(6), 877-887. 
(2) Korshunov a. et al. (2015). Comparative in-
tegrated molecular analysis of intraocular me-
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sequencing as a basis for an “integrated” di-
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ropathol, 129(1), 133-146. 
(4) sahm F. et al. (2015). TeRT Promoter muta-
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J Natl Cancer Inst, 108(5), pii:djv377.

Clinical Cooperation Unit 
neuropathology
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One example of diagnostic tool development: 
Our antibody H09 specifically binds to IDH1 
protein carrying the R132H mutation. All 
tumor cells bind antibody and are stained 
brown, while normal brain tissue is stained 
blue and grey.
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Head: Pd. dr. marc s. raab

experimental Therapies for hematologic 
malignancies (g170)
german Cancer Research Center
Im Neuenheimer Feld 280
69120 heidelberg
Phone: +49 6221 42 1450
m.raab@dkfz.de

Despite recent advances, most cancers of 
the blood and bone marrow remain incur-
able. our group is therefore focused on 
understanding critical pathophysiological 
mechanisms of hematologic malignancies 
to enable the identification of innovative 
therapeutic targets and treatment strat-
egies. Together with the Clinical Coopera-
tion Unit molecular hematology/ oncology 
(g330, Prof. a. Krämer), we are currently 
investigating the clustering of supernumer-
ary centrosomes. This is a well-recognized 
cellular process by which cancer cell growth 
is dependent on. We are therefore working 
to decipher the mechanism of centrosomal 
clustering in hematologic malignancies, 
and are developing specific inhibitors to ex-
ploit this mechanism for therapeutic ends. 
In our model disease, multiple myeloma, 

we aim to discover molecular mechanisms 
of the pivotal pathogenesis of refractory 
disease. here, we are focusing on the char-
acterization of aberrant cell signaling and 
the identification of corresponding genetic 
changes. We are also interested in the eval-
uation of novel agents that inhibit cellular 
pathways known to be important in myelo-
ma pathogenesis. This work is done in col-
laboration with the heidelberg University 
medical Center, and with our industry part-
ners who provide promising compounds 
for assessment in our extensive pre-clinical 
models. We have recently initiated several 
clinical trials to translate our research find-
ings in actual clinical application. We also 
participate in several national and interna-
tional clinical trials, including first-in-man 
applications as well as first-in-class studies.

FUTURe oUTLooK:
all our projects are aimed at discovering 
new therapeutic targets, investigating new 
treatment strategies, and ultimately, im-
proving patient outcome. our group has 
three major goals:

 • Develop novel therapeutic approaches 
based on centrosomal clustering: We 
aim to further develop our lead com-
pounds towards clinical application, and 
to screen for novel inhibitors of centroso-
mal clustering.

 • Discover key events in myeloma patho-
genesis: We specifically focus on refracto-
ry disease with the aim to identify novel 
targets and therapeutic avenues that 
have not previously been explored, to 
individualize treatment for patients with 
the highest unmet medical need.

 • Translate small molecule therapeutics 
from bench to clinical trials: This includes 
the evaluation of novel agents in the pre-
clinical setting and the initiation of early 
phase clinical trials in hematologic ma-
lignancies, with a focus on personalized 
therapy for multiple myeloma.

seLeCTeD PUBLICaTIoNs: 
(1) Raab m.s. et al (2015). spatially divergent 
clonal evolution in multiple myeloma: over-
coming resistance to BRaF inhibition. Blood, 
127(17), 2155-2157.
(2) andrulis m. et al. (2013). Targeting the 
BRaF V600e mutation in multiple myeloma. 
Cancer Discov, 3(8), 862–869.
(3) Raab m.s. et al. (2012). gF-15, a novel in-
hibitor of centrosomal clustering, suppress-
es tumor cell growth in vitro and in vivo. 
Cancer Res, 72(20), 5374–5385. 
(4) Raab m.s. et al. (2009). multiple myelo-
ma. Lancet, 374(9686), 324–339. 

Max Eder Junior Research Group 
experimental therapies for  
hematologic Malignancies

Multipolar mitosis of a mouse  
xenograft under treatment with a proto-
type inhibitor of centrosomal clustering.
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The immune system is essential for the 
body’s defense against invading patho-
gens. however, abnormal immune cell 
function can also be the cause of diseases 
including cancer. our group is interested 
in the normal development and malignant 
transformation of B lymphocytes that 
represent key components of adaptive im-
munity. When B cells recognize a foreign 
target by their B cell receptors (BCR), they 
may differentiate into antibody-secreting 
plasma cells. The generation of long-lived 
plasma cells is typically linked to germi-
nal centers (gCs) that temporarily form in 
secondary lymphoid organs. In gCs anti-
gen-activated B cells proliferate and mu-
tate their antibody genes to generate BCR 
diversity.
We aim for a better understanding of the 
gC reaction as gCs are the site of high-af-

finity antibody selection, but also the ori-
gin of most human lymphomas. Infidelity 
in gC related processes may lead to ge-
nomic aberrations that affect oncogenes 
and tumor suppressor genes, thereby initi-
ating tumorigenesis. Based on conditional 
gain-of-function and/or loss-of-function 
mutations in cancer related genes, we 
have established mouse models of gC B 
cell derived lymphomagenesis. moreover, 
tumor development and progression, such 
as the dissemination of lymphoma cells to 
non-lymphoid organs, closely recapitu-
late the human disease. By comparison of 

somatic mutations in mouse and human 
lymphomas, we identified key regulators 
of gC B cell physiology and new candidates 
for therapeutic targeting in lymphoma 
patients.  

FUTURe oUTLooK:
our research scope integrates immunol-
ogy and cancer biology and applies cut-
ting-edge techniques of genetic engineer-
ing to analyze lymphoma development 
and progression in vivo. The ultimate goal 
of our research is the rapid transfer of new 
findings from bench to bedside.
our research interests will focus on 
i) oncogenic pathways in B cell transfor-

mation. a comprehensive characteriza-
tion of mouse and human lymphomas 
is the baseline to select candidate genes 
involved in tumorigenesis. our hypothe-

ses will be tested directly in established 
and newly generated in vitro and in vivo 
models.

ii) mechanisms of lymphoma dissemina-
tion. We functionally evaluate dissem-
ination-associated mutations and the 
interaction of lymphoma cells with oth-
er cells in lymphoid and non-lymphoid 
tissues.

iii) BCR signaling in normal and malignant 
B cells. as this pathway is essential for 
cell survival, BCR targeted therapy gains 
importance in the clinical management 
of lymphomas.

Max Eder Junior Research Group
adaptive Immunity and Lymphoma 

Germinal center (GC) development in the mouse spleen after immunization. Expression of the 
proliferation-associated protein Ki-67 (blue) marks GC B cells that are characterized by the 
transcriptional regulator BCL6 (red). Dividing GC B cells are surrounded by resting and surface 
IgD (green) positive B cells (= follicular B cells).

Head: dr. dr. sandrine sander

adaptive Immunity and Lymphoma (g220)
german Cancer Research Center/ 

National Center for Tumor Diseases (NCT) 
heidelberg

Im Neuenheimer Feld 460
69120 heidelberg

Phone: +49 6221 56 5931
sandrine.sander@nct-heidelberg.de
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Head: dr. Björn Tews

molecular mechanisms of Tumor Cell 
Invasion (V077)
german Cancer Research Center/ 
schaller Research group at CellNetworks, 
heidelberg University
Im Neuenheimer Feld 581
69120 heidelberg
Phone: +49 6221 42 1570
b.tews@dkfz.de

glioblastoma is the most aggressive brain 
tumor with a poor prognosis, as reflected 
by a median patient survival of about 14 
months. The invasive nature of glioma 
cells mainly accounts for their resistance 
to current treatment modalities: the 
diffusely infiltrating tumor cells, which 
evade surgical resection and survive treat-
ment, inevitably give rise to reoccurring 
tumors. We are studying three different 
paradigms, which mediate brain tumor 
invasion and resistance: (1) alteration of 
the extracellular matrix by secreted gly-
coproteins involving the Unfolded Protein 
Response (UPR); (2) expression of pro-inva-
sive endogenous driver proteins and  

(3) cross talk of tumor with stroma cells (e.g. 
microglia), which then supports tumor 
growth and invasion. 
The invasion of the surrounding healthy 
brain tissues by glioma cells does not hap-
pen randomly. It has been found to be as-
sociated with distinct anatomic structures 
such as the basement membranes of blood 
vessels. With regards to migration and 
invasion, the inhibitory myelin pathways 
(Kempf and Tews et al., 2013) also serve as 
essential structures for glioma cell invasion. 
The currently used standard therapies, such 
as radio- and alkylating chemotherapy, tar-
get dividing cells. Yet, invading cells seem 
to be therapy-resistant, which creates a 
major problem for efficient treatment. New 
therapeutic agents could render cells more 
susceptible to established therapeutic 
methods. In this context, specific branches 
of the UPR show great potential as targets 
for therapeutic interventions. We investi-
gate the UPR in glioma in the sUPR-g con-
sortium (www.supr-g.org).
magnetic resonance imaging (mRI) is a 
versatile tool that can monitor how the 
blood vessel system of a tumor changes 
over time in living animals. on the other 
hand, selective Plane Illumination micros-
copy (sPIm, ultramicroscopy) is able to 
determine the structure of single cells of a 
particular type. We have combined these 
techniques and developed an imaging 
platform that allows the formation of tu-
mor blood vessels and invasion of tumor 
cells to be precisely mapped in the setting 
of a preclinical study (Breckwoldt and Bode 
et al., 2015). 

FUTURe oUTLooK:
Currently, new inhibitors are being devel-
oped, offering the possibility of combined 
treatments that may be more effective than 
using a single drug on its own. our imaging 
platform will allow the therapeutic effects 
obtained by these new treatments to be 
analyzed in detail during further preclinical 
studies.

seLeCTeD PUBLICaTIoNs: 
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Schaller Research Group 
Molecular Mechanisms of tumor Cell Invasion

Ultramicroscopy movie from a mouse 
injected with lectin-FITC and cleared using the 
FluoClearBABB protocol. The magnified image 
(green box) shows the tumor-stroma border 
and adjacent cortex from a mouse two weeks 
after GL261 tumor implantation.
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our laboratory is focused on the dissection 
of the mechanisms of neuropeptide action 
in the brain, from molecular – via anatom-
ical – to the whole organism level. We em-
ploy genetic, molecular, anatomical, viral, 
optogenetic and behavioral approaches 
to study the effects of “addressed” axonal 
release of various neuropeptides within 
the distinct brain regions controlling stress 
and fear responses, maternal and social 
behavior. Furthermore, our group uses ani-
mal models of psychiatric diseases, includ-
ing anxiety disorders and autism, to study 
the possible contribution of neuropeptides 
to the pathogenesis of the respective hu-
man diseases.

FUTURe oUTLooK:
In the future, we will focus on translational 
studies for oxytocin treatment of neurode-
velopmental diseases such as autism spec-
trum disorders and Prader-Willi syndrome, 
as well as exploring the physiology of the 
oxytocin system in primates. 

This Junior Research Group is generously 
supported by the Chica and Heinz Schaller 
Foundation (CHS). From December 2015  
Dr. Grinevich’s team has been cross affili-
ated with the Central Institute of Mental 
Health in Mannheim and will relocate 
there in 2018.

Head: Pd dr. Valéry grinevich
neuropeptides (V078)

german Cancer Research Center / schaller 
Research group at heidelberg University 

Im Neuenheimer Feld 581
69120 heidelberg

Phone: +49 6221 42 1581
valery.grinevich@dkfz-heidelberg.de
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Schaller Research Group 
neuropeptides

The image depicts virus-mediated cell-type specific fluorescent labeling of hypothalamic oxytocin 
neurons, as revealed by immunohistochemistry (green: Venus, red and blue: oxytocin and vaso-
pressin-immunoreactivity, respectively), and represents the targets for oxytocin axons originating 
from the hypothalamic paraventricular nucleus in the rat forebrain. Image illustrated by Julia Kuhl.
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Head: dr. Christiane opitz

Brain Cancer metabolism (g161)
german Cancer Research Center 
Im Neuenheimer Feld 280
69120 heidelberg
Phone: +49 6221 42 3839
c.opitz@dkfz.de
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Junior Research Group
Brain Cancer Metabolism

Head: Prof. dr. Claudia scholl

applied Functional genomics (g102)
german Cancer Research Center
Im Neuenheimer Feld 581
69120 heidelberg
Phone: +49 6221 42 1636
claudia.scholl@nct-heidelberg.de

somatically acquired genetic alterations 
result in complex changes of intracellular 
signaling networks, thereby inducing spe-
cific dependencies on genes that are not af-
fected by mutations. The overall goal of our 
research is to find and characterize such 
specific vulnerabilities in cancer cells that 
could be exploited for the development of 
targeted therapies. We are particularly fo-
cused on genotype-dependent functional 
vulnerabilities in acute myeloid leukemia 
and signaling pathways that are essential 
for the transforming capacity of oncogenic 
KRas to uncover potentially druggable 
“achilles’ heels” in KRas mutant cancer 
cells. To this end, we use a broad spectrum 

of molecular and cell biological technolo-
gies, such as RNa interference or CRIsPR/
Cas9-mediated genome editing on small- 
and large-scale and in combination with di-
verse phenotypic readouts. In addition, we 
are studying normal and malignant lung 
stem cells using genetically engineered 
mouse models. 

FUTURe oUTLooK:
In collaboration with groups at the DKFZ, 
the NCT heidelberg, the emBL and the 
heidelberg University, we are currently im-
plementing a scientific program for the sys-
tematic functional analysis of cancer gene 
mutations and their networks.

seLeCTeD PUBLICaTIoNs: 
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Research Group 
applied Functional Genomics

neously in up to 10 samples using tandem 
mass spectrometry. Using this approach we 
have identified novel tryptophan metabo-
lites previously not known to be present in 
human serum. 

FUTURe oUTLooK: 
Preliminary evidence suggests that the me-
tabolism of aromatic amino acids may play 
an important role in suppressing immune 
responses and possibly may also alter the 
concentrations of neuroactive compounds 
in the brain. Using animal models we plan 
to investigate the functions of these en-
zymes in immunity, cognition and brain 
tumor formation.

evidence emerging from the last years has 
led to the re-appreciation of the central 
role of altered cell metabolism in cancer. 
our group focuses on amino acid and NaD 
metabolism in cancer and its role in regu-
lating anti-tumor immune responses. We 
have identified a metabolic pathway of the 
essential amino acid tryptophan as a factor 
promoting malignant brain tumors. We are 
currently studying the regulation and ef-
fects of tryptophan metabolism in diverse 
tumors and are dissecting the connections 
between tryptophan metabolism and key 
signaling pathways in malignant gliomas.
We have developed a method to measure 
tryptophan and its metabolites simulta-



26

Research Program g: TranslaTional CanCer researCH

Head: Prof. dr. stefan eichmüller

gmP& T cell Therapy (g182)
german Cancer Research Center 

Im Neuenheimer Feld 280
69120 heidelberg

Phone: +49 6221 42 3380
s.eichmueller@dkfz-heidelberg.de

T cell based immunotherapy approaches 
against cancer hold great promise, as im-
munological targeting of “checkpoint in-
hibitors” yielded impressive results in clin-
ical trials. Focusing on the processes of T 
cell mediated tumor rejection in melanoma 
and breast cancer, our team is seeking nov-
el strategies endowing the immune system 
with the capacity to efficiently eradicate tu-
mor cells. By means of our gmP laboratory, 
findings obtained from preclinical research 
are integrated into treatment approaches 
for cancer patients. ‘gmP’ stands for ‘good 
manufacturing Practices’ and comprises 
rules for the production of therapeutics ac-

cording to the german medicines act. our 
gmP Unit has long-standing experiences 
on the implementation of processing and 
preparation procedures for adoptive trans-
fer of tumor-specific T cells, in accordance 
to gmP guidelines. since June 2013, we 
hold official permission for the generation 
of ex vivo expanded T cell lines for adoptive 
transfer.

FUTURe oUTLooK: 
We will continue to aim at understanding 
tumor immune responses and ways to con-
trol it, such as the impact of miRNas on the 
function of checkpoint inhibitors.

Research Group 
GMP & t cell therapy

We aim to 1) advance our understanding 
of molecular and genetic lesions in the 
pathogenesis of lymphoma and leukemia 
and 2) use this understanding to exploit it 
therapeutically. 
We have contributed to the understand-
ing of how genetic lesions contribute to 
lymphomagenesis. one particular focus 
was to define the role of the p53 pathway 
in lymphoma. In addition to assessing the 
molecular and clinical consequences of 
these genetic lesions, we also concentrate 
on the identification of alternative drivers 
of disease traits. 
To develop rational and biologically-based 
ways to benefit patients from advances 

in molecular understanding and targeted 
drug treatment, we pursue an innova-
tive strategy based on the comprehensive 
mapping and understanding of individual 
cancers’ vulnerability to drugs and pathway 
inhibitors, as well as genome-wide silenc-
ing triggers (RNai, CRIsPR). Current work 
includes 1) the generation of large-scale 
studies of drug sensitivities of primary leu-
kaemia and lymphoma, which systemati-
cally links drug responses to genotypes and 
molecular processes and 2) a systematic 
map of context specific vulnerabilities in 
low and high grade lymphoma. In the fu-
ture, we will combine these activities to de-
velop precision medicine for blood cancer.

Research Group
Molecular therapy in hematology and Oncology

Head: Prof. dr. Thorsten Zenz

molecular Therapy in hematology and 
oncology (g250)

german Cancer Research Center/NCT
Im Neuenheimer Feld 460

69120 heidelberg
Phone: +49 6221 56 5931

thorsten.zenz@nct-heidelberg.de
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The translation of new cancer research 
findings into novel therapeutics is of fun-
damental importance in the path towards 
“a Life Without Cancer”. The Cancer Drug 
Development group takes the first step 
along this path: the discovery and devel-
opment of small molecules with specific 
inhibitory profiles and phenotypic effects. 
These small molecule inhibitors can be 
used as research tools to help elucidate 
the role(s) that target proteins play in can-
cer, and can be starting points for more 
advanced drug development projects. Re-
search projects in our group tackle topics 
such as target identification and valida-
tion, assay development for high-through-

put screening, chemical synthesis for in-
hibitor optimization and the development 
of chemical biology probes, and the estab-
lishment of cellular assays to profile our 
inhibitors. By collaborating with colleagues 
who are experts in basic as well as clinical 
research, we have established a unique 
academic drug discovery environment em-
bedded in the scientific excellence of the 
DKFZ and the NCT heidelberg.

FUTURe oUTLooK:
We aim to work on innovative targets with 
clear clinical significance, and on new tar-
gets/pathways whose roles in cancer have 
yet to be fully unraveled.

Head: dr. aubry  miller  & dr. nikolas 
gunkel (left)

Cancer Drug Development (g404)
german Cancer Research Center
Im Neuenheimer Feld 580
69120 heidelberg
Phone: +49 6221 42 3307 (miller) 
 +49 6221 42 3433 (gunkel)
aubry.miller@dkfz.de, n.gunkel@dkfz.de
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Research Group
Cancer Drug Development

Head: Prof. dr. martin r. Berger

Toxicology and Chemotherapy (g401)
german Cancer Research Center
Im Neuenheimer Feld 280
69120 heidelberg
Phone: +49 6221 42 3310
m.berger@dkfz-heidelberg.de

Cancer metastasis accounts for the ma-
jority of cancer related deaths. members 
of the Toxicology and Chemotherapy Unit 
have focused on the identification of mark-
ers for cancer metastasis, and their use for 
diagnostic and therapeutic purposes. This 
includes development of animal models, 
which allow for monitoring and analyzing 
metastatic processes at macroscopic and 
genetic levels. In this regard the impor-
tance of osteopontin, which is upregulated 
during gastrointestinal cancer liver coloni-
zation, is assessed. This gene (and its close 
analog, bone sialoprotein (BsP)) plays a role 
in skeletal metastasis. Knockdown of either 

of the two proteins reduced osteolytic skel-
etal lesions in vivo (1), as did an antibody 
against BsP. Finally, a new lead compound 
was identified from a powder used by 
african healers against human prostate 
cancer. The active ingredient was identified 
as a type II ribosome-inactivating protein, 
which has been termed riproximin. The 
mechanism of action by which riproximin 
and related lectins are cytotoxic was identi-
fied as the unfolded protein response (2). 

FUTURe oUTLooK:
Blockade of genes involved in metastasis 
will aid in treating cancer patients. 

seLeCTeD PUBLICaTIoNs: 
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Research Group 
toxicology and Chemotherapy
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