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The german Cancer  
Consortium

Physicians and cancer researchers need to work closely together if patients are to benefit 
from successful cancer research. The german Cancer Consortium (DKTK) forms a strong, 
long-term, institutional structure between the german Cancer Research Center (DKFZ), 
the National Center for Tumor Diseases (NCT) heidelberg and seven university-based 
Comprehensive Cancer Centers across germany, with the aim of accelerating the transla-
tion of new diagnostics and treatment approaches into clinical applications. 

PeRsoNaLIZeD CaNCeR TReaTmeNT FoR eVeRY PaTIeNT

modern genome analyses, genetic activity profiles and protein structure analyses reveal 
the minuscule protein differences between tumor cells and healthy cells which, when tak-
en together, can lead to malignant forms of cancer. a key focus of the consortium’s work 
is on using these technologies to investigate how results from basic research can be used 
for personalized therapies, so as to recommend the most promising course of treatment 
for every patient. In addition, unique research platforms are made accessible to all DKTK 
sites. The aim is to harmonize methodologies and to implement compatible IT solutions to 
ensure comparable data at all partner sites.

TRaNsLaTINg sUCCessFUL CaNCeR ReseaRCh INTo CLINICaL PRaCTICe

DKTK provides a strong stimulus for activities in translational oncology at the DKFZ. Nu-
merous novel clinical studies have been instigated and coordinated by DKTK scientists. 
Notable examples include an investigator registry for children with relapsed or refractory 
high-risk tumors (INFoRm), as well as clinical studies investigating the potential of new 
biomarkers for the prognosis of patients with tumors of the esophagus (memoRI) and op-
tions for radiochemotherapy in head and neck tumors (hNprädBio).

eXPeRTs IN CLINICaLLY oRIeNTeD ReseaRCh

Translational oncology needs specialists who are familiar with basic research approach-
es and have the necessary clinical experience. DKTK runs a unique program that offers 
long-term professorships for physician scientists. To date, this program has enabled the 
recruitment of seven DKTK W3-level professors, one DKTK W2-level professor and six new 
Young Investigator groups at the DKFZ and its partner sites, with a special focus on trans-
lational oncology. In addition, the DKTK provides continuous support for Young Investiga-
tor groups and training opportunities at the interface between fundamental research and 
clinical practice. 

For more information please visit www.dktk-dkfz.de
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german Cancer Consortium: essen/dÜsseldorF

Head: Prof. dr. dr. Jürgen Becker

Translational skin Cancer Research (L401)
german Cancer Consortium (DKTK)

universitätsklinikum essen
Dermatologie

hufelandstraße 55
45147 essen

universität duisburg essen
Biologische Fakultät (coop)

Translationale hautkrebsforschung
Universitätsstraße 1

s05 T05 B
45117 essen

Phone: +49 201 183 6727
j.becker@dkfz.de

pact of cancer cells on the polarization of 
fibroblasts and macrophages. Thereby we 
not only examine their reciprocal effects 
on the cancer cells itself, but also on other 
tumor characteristics such as inflamma-
tion, angiogenesis and immune responses. 
however, even advanced model systems 
still remain artificial systems. Consequent-
ly, findings obtained in such models have 
to be confirmed by clinical observations; in 
most instances by means of tumor biop-
sies, in some cases obtained in controlled 
clinical trials. The latter is realized locally 
by close contact to the Department of 
Dermatology of the Universitätsklinikum 
essen (head: Prof. Dr. Dirk schadendorf) 
and nationally by collaboration with the 
DKTK Dermatooncology Task Force (headed 
by Prof. Dr. stephan grabbe). analysis of 
tumor samples is both hampered by the 
limited amount as well as the fact that it is 
generally only available as formalin-fixed 
and paraffin-embedded sections. hence, 
we established reliable methods such as 
nanostring-based miRNa, mRNa and pro-
tein detection, Immunoseq-based T cell re-
ceptor clonotype mapping and multiplexed 
immunofluorescence-based phenotypic 
characterization for this material. 

Recent advances in cancer biology, mo-
lecular biology and immunology has sig-
nificantly impacted the treatment and 
management of cancer. Translational 
cancer research bridges the gap between 
laboratory-based science and patient care, 
as well as vice versa. Translational research 
in skin cancer is facilitated by the fact that 
most tumors are diagnosed at early stages, 
are characterized by a predictable course of 
progression (i. e. loco-regional metastases 
preceding distant metastases), and albeit 
the metastases might be disseminated all 
over the body, they are frequently localized 
in the skin. 
Cancer is not sufficiently described as a 
mere accumulation of cancer cells, but 
rather reflects the complex structure of an 
organ in which the mutual interplay of stro-
mal, immune and neoplastic cells results 
in both the behavior as well as the clinical 
course of the cancer. Thus, cancer biology 
and tumor immunology can only be ana-
lyzed in model systems representing this 
complexity. Besides spontaneous, syngene-
ic, and patient-derived murine tumor mod-
els, we are using the chick chorio-allantoic 
membrane (Cam) model as well as complex 
3D-culture systems to scrutinize the im-

seLeCTeD PUBLICaTIoNs: 
(1) Ritter C et al. (2015). Reversal of epigene-
tic silencing of mhC class I chain-related pro-
tein a and B improves immune recognition of 
merkel cell carcinoma. Sci Rep.; 6:21678. doi: 
10.1038/srep21678. 
(2) Pedersen L et al. (2015). Voluntary Running 
suppresses Tumor growth through epineph-
rine- and IL-6-Dependent NK Cell mobilization 
and Redistribution. Cell Metab.;23(3):554-62. 
doi: 10.1016/j.cmet.2015.01.011. 
(3) Roesch a et al. (2015). Phenotypic tu-
mour cell plasticity as a resistance mecha-
nism and therapeutic target in melanoma. 
Eur J Cancer. may;59:109-12. doi: 10.1016/j.ej-
ca.2015.02.023. 
(4) Zhao F et al. (2015). melanoma Lesions In-
dependently acquire T cell Resistance during 
metastatic Latency. Cancer Res. 2015 Jun 3. 
Pubmed PmID: 27261508.

DKTK Professorship 
translational skin Cancer research

Left figure: Vasculature of a melanoma xenotransplant growing in the chicken 
CAM. Xenotransplanted B16-F10 H2B eGFP murine melanoma cells were grown 
on the chicken CAM for 4 days and blood vessels were stained by i. v. injection of 
50 µg AlexaFluor647 labeled wheat germ agglutinase immediately before tumor 
removal. Image stacks of the whole specimen were acquired with a light sheet 
microscope. 3D rendering was based on the auto-fluorescence/eGFP signal from 
the tumor cells (grey) and blood vessel staining (red) (scale bar 1000 µm). For a 3D 
visualization scan the QR code.

Right figure: 3D co-culture of MCC cells and macrophages. HL-60 cells (red) 
were stained with Cell Tracker Red and co-cultured with MKL-1 TA tet Merkel cell 
carcinoma cells (green) in a Gravity TRAP system. After 4 days, spheroids were 
attached to poly-L-lysine coated coverslips and assessed by confocal microscopy 
(scale bar 80 µm). For a 3D visualization scan the QR code.
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FUTURe oUTLooK:
We will extend the ongoing investiga-
tions on biological-driven individualization 
of radiotherapy (using preclinical tumor 
models and clinical trials), high-precision 
technologies including particle therapy, as 
well as the development and validation of 
combined treatment modalities.

our research group links basic science to 
translational-clinical research within radia-
tion oncology. We focus on:

 • strategies for individualized radiothera-
py, including application of in vivo models 
and translational clinical trials;

 •  The development and validation of com-
bined treatment modalities;

 • evaluation conventional versus new 
types of radiation and technologies.

We are connected with all research groups 
of oncoRay (National Center of Radiation 
Research in oncology), and the Department 
of Radiation oncology in Dresden.
Within the german Cancer Consortium the 
Joint Funding Project “Radiobiological pro-
filing for radiochemotherapy (RCT) in head 
and neck squamous cell carcinoma (hN-
sCC)” is coordinated by the Dresden part-
nersite, and aims to individualize radiother-
apy by investigating molecular or genetic 
parameters which may predict the efficacy 
of radio(chemo)therapy for the stratifica-
tion of patients. Recently, first evidence 
for a correlation of human papilloma virus 
(hPV) positivity with better tumor control 
and survival after postoperative RCT could 
be shown. Furthermore, first systematic ev-
idence for a prognostic value of a hypoxia 
gene array for the outcome of postoper-
ative radiotherapy could be found. a very 
recent publication indicates a correlation 
of high hypoxia-induced gene expression 
and high CsC marker expression levels with 
tumor recurrence after RCT in patients with 
hPV16 DNa-negative hNsCC.
other projects include (a) clinical studies on 
the value of biological imaging via 18F-mIso 
PeT for primary or adaptive treatment plan-
ning and as biomarker in radiation oncolo-
gy, and (b) the translation of a γh2aX assay 
from the preclinical into the clinical setting. 
It could be shown that the quantification of 
residual γh2aX foci (DNa DsBs) determines 
tumor radiation sensitivity and that γh2aX 
has the potential to be a predictive marker 
for biologically individualization.
Dresden holds a proton experimental and 
clinical research facility. With our clinical 
proton therapy trials we aim to reduce the 
toxicity of radiotherapy. Dose escalation 
trials for high-risk patients are intended. 
Furthermore, preclinical studies intend to 
characterize the impact of proton radio-
therapy to advance the biological treat-
ment planning for particle therapy.

DKTK Professorship 
translational radiation Oncology

seLeCTeD PUBLICaTIoNs: 
(1) Baumann m. et al. (2015). Radiation oncol-
ogy in the era of precision medicine. Nat Rev 
Cancer, 16(4), 234-249.
(2) Linge a. et al. (2015). Low Cancer stem Cell 
marker expression and Low hypoxia Identi-
fy good Prognosis subgroups in hPV(-) hN-
sCC after Postoperative Radiochemotherapy: a 
multicenter study of the DKTK-Rog. Clin Can-
cer Res, 22(11), 2639-49.
(3) Lohaus F. et al. (2014). hPV16 DNa status is 
a strong prognosticator of loco-regional con-
trol after postoperative radiochemotherapy of 
locally advanced oropharyngeal carcinoma: re-
sults from a multicentre explorative study of 
the german Cancer Consortium Radiation on-
cology group (DKTK-Rog). Radiother Oncol, 
113(3), 317-323.
(4) Krause m. et al. (2011). Cancer stem cells: 
targets and potential biomarkers for radiother-
apy. Clin Cancer Res, 17(23), 7224-7229.

Head: Prof. dr. mechthild Krause

Translational Radiation oncology (L301)
german Cancer Consortium (DKTK)
oncoRay (National Center for Radiation 
Research in oncology) 
Fetscherstraße 74
01307 Dresden
Phone: +49 351 458 7433
mechthild.krause@dkfz.de

german Cancer Consortium: dresden

Today, decisions for treatment of a specific 
tumor are made on the basis of clinical 
parameters such as histology, volume and 
location of the tumor. Radiation doses are 
prescribed under consideration of the tolerance 
limits of surrounding normal tissues. Biomarker 
research may lead to predictive tests, which 
allows for stratifying patients for an optimal, 
personalized therapy. In consequence, this 
would lead to improved local tumor control.
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german Cancer Consortium: TÜBingen

Head: Prof. dr. Helmut salih

Translational Immunology  (L801)
german Cancer Consortium (DKTK)

Clinical Collaboration Unit for  
Translational Immunology

University hospital Tübingen
Department for Internal medicine II

otfried-müller-straße 10
72076 Tübingen 

Phone: +49 7071 29 83275 
helmut.salih@dkfz.de 

improve the efficacy of presently available 
therapeutic strategies that rely on a suffi-
cient anti-tumor immune response (e. g. al-
logenic transplantation). In addition, these 
analyses serve to identify potential targets 
for the key aspect of our scientific interest: 
the development of novel Fc-optimized 
monoclonal and bispecific antibodies as 
well as modified immunoreceptor fusion 
proteins, and peptide vaccination strategies 
for the induction of NK and T cell anti-tu-
mor reactivity in cancer patients. Notably, 
particular effort is made to develop our 
therapeutic compounds in public institu-
tions until the stage of clinical application. 
The feasibility of this idea is demonstrat-
ed by our recent work e. g. with Fc-opti-
mized and bispecific FLT3 antibodies, which 
already have been successfully applied to 
leukemia patients.

FUTURe oUTLooK:
overall, our superordinate goal is to enable 
the rapid translation of results from basic 
science into clinical application in early 
clinical studies (bench to bedside), which is 
central for our idea of truly “Translational 
Immunology”.

The increasing understanding of the mech-
anisms underlying host-tumor interaction 
has led to the development of strategies 
that harness antitumor immunity for 
treatment of cancer patients. however, as 
immunotherapy meanwhile is an essential 
component of tumor treatment, the effi-
cacy of presently available approaches still 
leaves ample room for improvement. some 
patients do not respond at all, others for 
limited time only, and in many malignan-
cies no immunotherapeutic strategies (e. 
g. antibodies) at all are available yet. In our 
view, this calls for efforts to more rapidly 
translate promising results from basic re-
search to clinical application. 
our research interests focuses on the fol-
lowing key aspects: 

 •  molecular mechanisms influencing tu-
mor-immune interaction and escape.

 •  Development of novel immunothera-
peutic strategies, in particular novel an-
tibody formats and peptide vaccination 
strategies to induce antitumor immunity 
of NK and T cells, until the stage of clini-
cal studies.

among others, we analyze the expression 
and function of various immunoregulatory 
molecules (in particular the NKg2D/NK-
g2D ligand molecule system and the TNF/
TNFR family) in immune and tumor cells 
(including putative tumor stem cells) and 
the influence of other healthy cells like e. 
g. platelets. Besides their pathophysiologi-
cal role, we study the possibilities to mod-
ulate the respective molecules/cells so to 
avoid tumor immune escape. This aims to 

seLeCTeD PUBLICaTIoNs: 
(1) Durben m. et al. (2015). Characterization of 
bispecific FLT 3 X CD3 antibody in an improved, 
recombinant format for the treatment of leu-
kemia. Mol Ther, 23(4), 648-655.
(2) Kowalewski D. J. et al. (2015). hLa ligan-
dome analysis identifies the underlying speci-
ficities of spontaneous antileukemia immune 
responses in chronic lymphocytic leukemia 
(CLL). Proc Natl Acad Sci U S A, 112(2):e166-75.
(3) Wild J. et al. (2015). Neutralization of NK 
cell-derived B cell activating factor by Belim-
umab restores sensitivity of chronic lymphoid 
leukemia cells to direct and Rituximab-in-
duced NK lysis. Leukemia, 29(8), 1676-83.
(4) Placke T. et al. (2012). Platelet-derived mhC 
Class I confers a pseudo-normal phenotype to 
cancer cells that subverts the anti-tumor reac-
tivity of natural killer immune cells. Cancer Res, 
72(2), 440-448. 

DKTK Professorship 
translational Immunology

Electron-microscopic picture of the interaction of platelets with a tumor cell resulting in transfer 
of MHC class I. MHC class I on platelet-coated tumor cells was stained with post-embedding 
immunogold-labelling using 10nm gold particles (red dots). Gold particles densely accumulating 
on the platelet surface as well as at sites of focal intimate contacts of platelet (left) and tumor cell 
(right) membranes are indicated by arrows. Bar represents 500 nm.
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portance in cancerogenesis. We investigate 
the interaction of the microenvironment 
with tumor cells using in vivo models and 
a variety of methodological approaches. a 
particular focus is on Ras, myc and Notch 
signaling and their role in cell differentia-
tion, plasticity and metabolism. Ultimately, 
we try to identify master regulators driving 
tumor heterogeneity, cellular plasticity 
and resistance mechanisms. New methods 
in isolating and analyzing defined tumor 
subpopulations, genome-wide genetic and 
epigenetic characterization methods and 
drug development programs are used to 
characterize gene transcription and dynam-
ic networks of chromatin regulation. 
By exploiting multimodal imaging technol-
ogies in mice and men, we aim to non-in-

vasively characterize tumor heterogeneity 
as well as therapy-relevant tumor subtypes 
and to monitor early therapy response, 
which will help to reduce inactive therapies 
and apply the best treatment for each indi-
vidual tumor. We are especially interested 
in validating combinations of targeted, epi-
genetic and immune-based therapies, and 
closely collaborate with chemical biologists 
and pharmaceutical companies to gener-
ate a rationale for proof-of-concept clinical 
trials. 

Tumor heterogeneity and the influence 
of the microenvironment are increasingly 
acknowledged as central components of tu-
mor initiation, progression and therapeutic 
response. our research is centered around 
acquiring a better understanding of genet-
ic, epigenetic and microenvironmental fac-
tors and gene-drug associations impacting 
cancer biology to identify novel therapeutic 
approaches. our main focus is on pancreat-
ic ductal adenocarcinoma (PDaC), the most 
fatal and difficult-to-treat cancer. PDaC 
has unique features such as a homoge-
nous genetic basis, complex epigenetic and 
metabolic features and a very prominent 
desmoplastic and immunosuppressive mi-
croenvironment. It is likely that all of these 
factors contribute to its high therapy resis-

tance. We have recently described chroma-
tin-mediated targeting of PDaC as a highly 
successful therapy approach, suggesting 
this may be a promising therapeutic road in 
this and other cancer entities. other studied 
cancers in our Division include lung, hepat-
ic/biliary, esophageal and gastric cancer.

FUTURe oUTLooK:
It has become clear that adaptation to var-
ious conditions and the reprogramming 
capability of tumor cells is of enormous im-

DKTK Professorship 
translational Oncology

seLeCTeD PUBLICaTIoNs: 
(1) mazur P.K. et al. (2015). Combined  
inhibition of BeT family proteins and  
histone deacetylases as a potential epi-
genetics-based therapy for pancreatic  
ductal adenocarcinoma. Nat med, 21(10),  
1163-71.
(2) Baumgart s. et al. (2014). Inflammation 
induced NFaTc1-sTaT3 Transcription Complex 
Promotes Pancreatic Cancer initiation by 
Krasg12D. Cancer Discov, 4(6), 688-701.
(3) ardito C.m. et al. (2012). egF Receptor is 
Required for Kras-induced Pancreatic Tumori-
genesis. Cancer Cell, 22(3), 304-317.
(4) siveke J.T. et al. (2007). Concomitant Pan-
creatic activation of Kras(g12D) and Tgfa Re-
sults in Cystic Papillary Neoplasms Remi-
niscent of human IPmN. Cancer Cell, 12(3), 
266-279.

Head: Prof. dr. Jens siveke

Translational oncology (Thoracal and 
Visceral) (L401)
german Cancer Consortium (DKTK)
Division of solid Tumor Translational 
oncology
West german Cancer Center
University hospital essen 
hufelandstraße 55
45147 essen
Phone: +49 201 723 3704
j.siveke@dkfz.de

german Cancer Consortium: essen/dÜsseldorF

Preclinical therapy platform for evaluation of novel therapeutic strategies. By combining advanced 
patient-derived xenograft (PDX) and genetically engineered mouse (GEM) models with multimodal 
and molecular imaging technologies, we seek to analyze selected candidate therapy approaches. 
Our primary aim is to select the best strategies from these predictive models to enter proof-of-
concept clinical trials. A particular focus is on understanding epigenetic regulation of cellular 
identity and plasticity in therapeutic resistance. This approach will likely increase the predictive 
value of preclinical models for clinical benefit, and help decipher the complex and heterogenic 
response and resistance mechanisms that impede progress in pancreatic and other cancer entities.
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german Cancer Consortium: HeidelBerg

The evolution of cancer goes along with 
genomic, epigenomic, and transcriptomic 
mutations. The aims of our research are to 
identify these alterations, to characterize 
their roles in tumor progression and ther-
apy resistance, and to translate them into 
clinical practice. 
our activities focus on prostate, kidney, 
and lung cancer. We apply ultra-high 
genome and transcriptome sequenc-
ing as well as focused screenings to find 
cancer-related changes on chromatin, 
genome, and transcriptome (focus on 
noncoding, i. e. miRNa and lncRNa) levels. 
We measure the effects of RNa expression 
on transcriptomes and proteomes in cell 
lines and mouse models and determine 

the affected signal transduction pathways. 
The integration of these data leads to a 
mechanistic understanding of potentially 
targetable molecular processes.

FUTURe oUTLooK:
The huge molecular heterogeneity of tu-
mor tissues is a challenge for the therapy 
decision in individual patients. We use 
genomics and proteomics technologies to 
characterize this heterogeneity, to deter-
mine cancer specific mutations in blood 
plasma as a means for tumor monitoring 
and early detection (liquid biopsy), and to 
unravel mechanisms of therapy resistance 
of tumor subclones.

Head: Prof. dr. Holger sültmann

Cancer genome Research (B063) 
german Cancer Research Center and National 

Center for Tumor Diseases (NCT) heidelberg
Im Neuenheimer Feld 460

69120 heidelberg
Phone: +49 6221 56 5934

h.sueltmann@dkfz.de

The TMPRSS2:ERG gene fusion is more frequent in younger than in elderly prostate cancer patients 
(Weischenfeldt et al., 2013).

seLeCTeD PUBLICaTIoNs: 
(1) hoefflin R. et al. (2016). spatial niche for-
mation but not malignant progression is a 
driving force for intratumoural heterogeneity. 
Nature Communications, 7, ncomms11845
(2) gu L. et al. (2015). BaZ2a/TIP5 is involved in 
epigenetic alterations in prostate cancer and 
its overexpression predicts recurrence. Nature 
Genetics,  47(1), 22-30.

DKTK Professorship 
Cancer Genome research 
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Head: Prof. dr. gerald willimsky

Cooperation Unit for experimental and 
Translational Cancer Immunology (L201) 
german Cancer Consortium (DKTK)
Institute of Immunology  
Charité – Universitätsmedizin Berlin
Campus Berlin Buch
Lindenberger Weg 80
13125 Berlin
Phone: +49 30 45051 3607
gerald.willimsky@charite.de
g.willimsky@dkfz.de

most cancers are recognized by the im-
mune system, and cancer-specific B and T 
cells can be measured in mice and humans. 
Whether destructive or non-destructive T 
cell responses are induced is dependent on 
the inflammatory conditions in which the 
cancers develop. 
Development of clinically relevant mouse 
tumor models and the analysis of the spon-
taneous and therapy-induced immune 
response against non-transplanted tumors 
are central objectives of our Division. To 
this end sporadic and virus-induced tumor 
development using conditional tumor 
antigen expression by Cre/LoxP system in 
genetically engineered mouse models have 
shown profound tumor-induced systemic 
tolerance already at the premalignant stage 
of sporadic tumors on the one hand and in-
duction of systemic immunity but local an-
tigen specific CTL tolerance in virus-induced 
tumors on the other. spontaneous and ther-
apy-induced T cell response in these tumor 
models are investigated in the presence or 
absence of chronic inflammation and under 
the influence of different diets. 

seLeCTeD PUBLICaTIoNs: 
(1) shalapour s. et al. (2015). Immunosuppres-
sive plasma cells impede T cell-dependent im-
munogenic chemotherapy. Nature, 521, 94-98.
(2) Willimsky g. et al. (2013). Virus-induced he-
patocellular carcinomas cause antigen-specif-
ic local tolerance. J Clin Invest, 123, 1032-1043.
(3) schmidt K. et al. (2013). Differently immu-
nogenic cancers in mice induce immature my-
eloid cells that suppress CTL in vitro but not in 
vivo following transfer. Blood, 121, 1740-1748.
(4) Willimsky g. et al. (2008). Immunogenicity 
of premalignant lesions is the primary cause 
of general cytotoxic T lymphocyte unrespon-
siveness. J Exp Med, 205, 1687-1700

DKTK Professorship 
experimental and translational  
Cancer Immunology
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FUTURe oUTLooK:
In the future the autochthonous tumor 
models will also be further developed with 
therapeutically relevant human mutations 
as tumor antigens using CRIsPR/Cas sys-
tem and spontaneous and therapy-induced 
T cell response against strong and weak 
antigens will be analyzed simultaneous-
ly. In general, these autochthonous tumor 
models offer the possibility to test immu-
notherapies based on defined antigens 
for targeted clinical applications. here our 
major focus is on adoptive T cell therapy 
to combat cancer targeting tumor specific 
antigens. In this respect CRIsPR/Cas system 
not only ensures de novo expression of 
corresponding mutations, but also allows, 
in the presence of different human mhC 
haplotypes, to test the efficiency of TCR 
gene-modified T cells in vivo in a clinically 
relevant context. This also includes the 
identification of relevant human immuno-
genic tumor rejection antigens as well as 
generation of human T cell receptors with 
optimal affinity. suitable TCRs will be pur-
sued into clinical application.

Systemic versus local T cell tolerance in sporadic and virus-induced cancer. (A) TIL (CD3) in sporadic 
precancerous lesions already fail to keep the cancer cells at bay due to induced systemic tolerance 
towards the SV40 large T oncogene (TAg). Visible tumors appear much later, the lag might rather 
stem from the requisite time needed to accumulate additional, proliferation-inducing mutations 
(Willimsky et al., 2008). (B) Despite the presence of functional TAg-specific T cells upon virus-
mediated tumor induction, few virus-infected cancer-initiating cells escape immune clearance 
and progress to hepatocellular carcinoma (HCC) due to local antigen-specific tolerance. Systemic 
immunity persists and is even accelerated despite the HCC-induced accumulation of immature 
myeloid cells (Willimsky et al.; Schmidt et al., 2013).

 a

 B
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german Cancer Consortium: Berlin

Our research is mostly funded by Deutsche  
Forschungsgemeinschaft, Deutsche Krebs- 
hilfe and DKTK.
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german Cancer Consortium: dresden

Head: dr. malte von Bonin

Radioimmunotherapy (L301) 
german Cancer Consortium (DKTK)
medizinische Klinik und Poliklinik I

Universitätsklinikum Carl gustav Carus
Technische Universität Dresden

Fetscherstraße 74
01307 Dresden

Phone: +49  351 458 18862
malte.bonin@uniklinikum-dresden.de

made of a single chain variable fragment 
(scFV) fused to the epitope specific for the 
UniCaR T cell. as the scFV is finally responsi-
ble for the binding to the tumor associated 
antigen, specificity and activity of the Uni-
CaR system can be tightly controlled by the 
presence of the targeting module.

FUTURe oUTLooK:
The objective of our group is to explore the 
potential synergy of radiation therapy and 
immunotherapy. The emphasis is not just 
on the combined modality treatment, but 
on the targeted application of radiotherapy 
to enhance the efficacy of immunothera-

peutic approaches (immunosensitizing ra-
diotherapy) either by boost of immunoge-
nicity or by counteracting immune-evasive 
mechanisms mediating resistance.

Immune-evasion has been recognized as 
a hallmark of cancer, and targeted strate-
gies to restore potent anti-tumor immune 
responses have dramatically changed ther-
apeutic landscape in several malignancies. 
Further, many standard treatments includ-
ing radiotherapy have been shown to con-
vey therapeutic efficacy in part by modulat-
ing tumor immunogenicity. Combinatorial 
approaches might therefore provide benefi-
cial effects. For translational exploration of 
immunotherapeutic approaches, we have 
established humanized mice to test immu-
notherapeutic strategies relying on physio-
logical human immune cells (e. g. bispecific 

antibodies), as well as models of adoptive 
transfer of genetically engineered human 
T-lymphocytes (e. g. chimeric antigen recep-
tor T cells). most of the work is based on the 
UniCaR platform (m. Bachmann, UCC TUD 
& hZDR). The crosslinking of the UniCaR T 
cell to the target cell is ultimately provided 
by a separate, soluble targeting module 

seLeCTeD PUBLICaTIoNs: 
(1) arndt C. et al. (2014). Costimulation im-
proves the killing capability of T cells redi-
rected to tumor cells expressing low levels of 
CD33: description of a novel modular targeting 
system. Leukemia, 28(1), 59-69. 
(2) Prewitz m.C. et al. (2013). Tightly anchored 
tissue-mimetic matrices as instructive stem 
cell microenvironments. Nat Methods, 10(8), 
788-794.
(3) von Bonin m et al. (2013). In vivo expansion 
of co-transplanted T cells impacts on tumor 
re-initiating activity of human acute myeloid 
leukemia in Nsg mice. PLoS One, 8(4):e60680.
(4) arndt C. et al. (2013). Redirection of T cells 
with a first fully humanized bispecific CD33-
CD3 antibody efficiently eliminates amL blasts 
without harming hematopoietic stem cells. 
Leukemia, 27(4), 964-967.

DKTK Young Investigator Group 
radioimmunotherapy

Long-term multilineage reconstitution potential of human stem cell precursors is not negatively 
affected by CD33–CD3 redirected autologous T cells. Freshly isolated CD34+ HSCPs were incubated 
for 24 h alone (condition I), in the presence of the bispecific antibody CD33–CD3 (30 pmol/ml, 
condition II), together with isolated autologous T cells at an effector to target ratio of 5:1 without 
bispecific antibody (condition III) or in the presence of autologous T cells and bispecific antibody 
CD33–CD3 (condition IV). Longitudinal peripheral blood overall chimerism (A) and myeloid 
chimerism (B) did not differ significantly between the treatment groups. Long-term engraftment as 
shown as overall chimerism (C) and myeloid chimerism (D) in the bone marrow of recipient mice 20 
weeks after transplantation was not altered by pretreatment with a CD3–CD33 bispecific antibody 
(Arndt et al. Leukemia 2013).
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of interference for therapeutic intervention.  
our particular focus is on the early detec-
tion of pancreatic cancer, the treatment re-
sponse in colon cancer and the modeling of 
cell fate decisions. 

FUTURe oUTLooK:
our future research is directed towards im-
proving the translation of patient specific 
data into therapy options. Tumor heteroge-
neity currently forbids the use of standard 
statistical tools for precision medicine pur-
poses. manual curation and expert knowl-
edge is still an imperative. We develop tools 
for (semi-) automated data curation for 

immediate help of the patient. Through 
large-scale database integration, we aim 
to develop tools that allow estimating the 
effects of pathway deregulations and the 
impact of individual mutations relative to 
population-derived normal states. such 
information will be important for tailoring 
individual drug treatments. 
The second aim is to develop an integrated 
workflow to derive the effect of novel mu-
tations in vitro and to develop xenograft 
models from patient derived samples for 
both academic and clinical uses. on the 
one hand, such workflow will elucidate the 
molecular basis of novel mutations; on the 
other hand, drug screens can be applied to 
find therapy options or alternatives.

systems medicine aims at integrating 
medical treatment with bioinformatics 
analysis and systems biology approaches to 
elucidate the molecular causes and conse-
quences of disease initiating and promot-
ing events as well as their treatment. This 
requires an interrogation of biological enti-
ties from molecular events and pathway in-
teractions to inter-cellular communication, 
in order to discern generic regulatory pat-
terns and rules guiding cell fate decisions 
in disease. 
our research focus is to understand the 
molecular interplay of the genome, tran-
scriptome, epigenome and proteome on 

the level of intra- and intercellular networks 
through data-driven modeling. We investi-
gate how these regulatory entities converge 
on the cellular signaling and eventually, the 
cell fate level driving cancer development, 
progression and metastasis.
our group follows a pan-cancer, pan-omics 
approach and focuses on common regula-
tory mechanisms between cancers. To this 
end we integrate high-throughput data 
from individual tumor patients or patient 
cohorts for large-scale statistical analysis 
as well as targeted in silico approaches. The 
latter uses differential equation models to 
simulate pathway dynamics and feedbacks 
for molecules of interest.  This will elucidate 
prognostic biomarkers and predict points 

DKTK Young Investigator Group 
systems Biology of the Cellular  
Microenvironment

seLeCTeD PUBLICaTIoNs: 
(1) Fluhr s. et al. (2015). CReBBP is a target of 
epigenetic, but not genetic, modification in 
juvenile myelomonocytic leukemia. Clin Epi-
genetics, 8:50.
(2) ahrens T. D. et al. (2015). selective inhibi-
tion of esophageal cancer cells by combina-
tion of hDaC inhibitors and azacytidine. Epi-
genetics, 10(5), 431-445. 
(3) herr R. et al. (2015). B-Raf Inhibitors In-
duce epithelial Differentiation in BRaF-mu-
tant Colorectal Cancer Cells. Cancer Res, 
75(1), 216-229. 
(4) Neumann J. et al. (2014). The natural an-
ticancer compound rocaglamide selectively 
inhibits the g1-s-phase transition in can- cer 
cells through the aTm/aTR-mediated Chk1/2 
cell cycle checkpoints. Int J Cancer, 134(8), 
1991-2002. 

Head: dr. dr. melanie Börries and  
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Research
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Research (ZBmZ)
albert-Ludwigs University Freiburg
stefan-meier-straße 17
79104 Freiburg
Phone: +49 761 203 9626
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h.busch@dkfz.de

german Cancer Consortium: Frei Burg

BRAF inhibitor  (PLX4720) induces loss of stemness in colorectal cancer cell lines 205 and HT29. 
(A) Principal component analysis of all NCI-60 cell lines based on the PluriNet marker genes 
for stemness. The first principal component separates the samples according to their gene set 
expression. The cell line names are color coded according to their tissue origin. The cell lines used 
in this study are highlighted at the bottom. (B) Boxplot of the scaled expression of the PluriNet 
marker genes. Median gene expression and therefore, stemness, increases from left to right. (C) 
Significance of loss of stemness of the treated cell lines estimated by gene set enrichment of 
the PluriNet gene set taking the PLX4720 treatment at day 1 as reference. (D) Fold change in the 
expression of differentiation marker genes for Colo-205 and HT29 cell lines. 
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from colon cancer biopsies. on the other 
hand we are etablishing defined genetic 
models by engineering specific oncogenic 
lesions in normal human colon organoids 
using the CRIsPR/Cas9 system. In order to 
reflect distinct stages of tumor progression, 
combinatorial mutations in frequent tumor 
suppressors and oncogenes are generat-
ed. These isogenic lines are subsequently 
characterized in vitro (e. g. by mRNa pro-
filing) and in more complex settings such 
as in co-cultures with stromal cells and 
xenotransplantation settings. exposure to 
signals such as inflammatory cytokines, 
growth factors, microbial and metabolic 
cues are analyzed to dissect tumor-spe-
cific vulnerabilities. our goal is to identify 
new strategies to interfere with stromal 
crosstalk besides targeting the tumor cells 
themselves.

The research is funded by the DKTK, the DFG 
and the LOEWE Center for Cell and Gene 
Therapy Frankfurt (CGT Frankfurt).

The main interest of our group is how exo- 
genous signals regulate normal and cancer 
stem cells in the human gut. Colorectal can-
cer (CRC) is the third leading cause of death 
from cancer among adults. Cancer genome 
sequencing programs have identified a 
heterogeneous spectrum of oncogenic mu-
tations in patients, but we cannot predict 
tumor phenotypes based on their genetic 
composition thus far. The mutational rep-
ertoire reflects an adaptation to the tumor 
microenvironment that involves interac-
tions with the immune system, mesen-
chymal cells, and microbiota. however, an 
intrinsic crosstalk between all tissue com-
partments in vivo challenges the identifica-
tion of direct signaling interactions.
our lab explores the 3D ‘organoid’ culture 
system as a cellular model. This system 
allows unlimited expansion of normal 
intestinal stem cells and tumor cells. The 
defined culture conditions reflect the stem 
cell niche microenvironment in the intes-
tinal crypt. organoids undergo continuous 
self-renewal and differentiation, recapit-

ulating a normal crypt-villus architecture 
and therfore provide an excellent model 
for stem cell biology, e.g by 3D live micros-
copy. By modulating the culture medium 
we can directly investigate the deregula-
tion status of critical oncogenic pathways 
such as WNT, egF or BmP. This allows us 
to elucidate the cellular and molecular 
mechanisms that control self-renewal and 
tumorigenesis.
With the help of our clinical collaborators 
we generate patient-specific organoids 

seLeCTeD PUBLICaTIoNs: 
(1) Farin h.F. et al. (2015). Visualization of a 
short-range Wnt gradient in the intestinal 
stem-cell niche. Nature, 530(7590), 340–343.
(2) Yin X. et al. (2014). Niche-independent 
high-purity cultures of Lgr5+ intestinal stem 
cells and their progeny. Nat Methods,  11(1), 
106-112. 
(3) Farin h.F. et al. (2014). Paneth cell extru-
sion and release of antimicrobial products is 
directly controlled by immune cell-derived IF-
Nα. J Exp Med, 211(7), 1393–1405. 
(4) Farin h.F. et al. (2012). Redundant sources 
of Wnt regulate intestinal stem cells and pro-
mote formation of Paneth cells. Gastroenter-
ology, 143(6), 1518-1529. 

DKTK Young Investigator Group 
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Research approach: Differential comparison of patient-derived organoids and engineered organoids 
that carry defined oncogenic lesions. Analyses are performed using isolated epithelial organoids, 
co-cultures with stromal cells or xenotransplantation experiments



Microscopic image shows a confocal section 
(A) of a human intestinal organoid from a 
normal biopsy. Cells are stained for apical brush 
border F-actin (B: magenta), nuclei (C: blue), 
and basolateral Integrin-α6 (D: green), . Large 
image: Merge of all views.

 a  B  C  D
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gene sRsF2. The anti-leukemic potential 
of spliceosome inhibitors has already 
been demonstrated in preclinical models.

3.  Recently, we identified ZBTB7a muta-
tions in the amL subgroup with t(8;21) 
translocation. ZBTB7a is a negative regu-
lator of glycolysis and loss of its function 
provides the leukemia cells with more 
energy. hence, patients with ZBTB7a 
mutations may benefit from treatment 
with glycolysis inhibitors. 

These examples demonstrate that leuke-
mia-initiating lesions apparently define the 
acquisition of additional mutations during 
the onset of the disease. Characterization of 
genetic subgroups of amL provides the ba-
sis for the development of tailored biomark-
ers and therapies. 

FUTURe oUTLooK:
To learn about the molecular evolution of 
amL relapse, we are currently analyzing the 
mutation profiles of amL patients during 
the disease course. We have preliminary 
evidence that mutations of genes linked to 
epigenetic regulation are frequently gained 
at relapse, constituting a potential mecha-
nism of chemotherapy resistance. Under-
standing the clonal evolution and genetic 
plasticity of amL under selective pressure is 
essential to eventually cure or prevent amL 
relapse.

With an incidence of 3 to 4 per 100.000 per 
year, acute myeloid leukemia (amL) is the 
most common form of acute leukemia in 
adults. Despite our increasing knowledge 
about the molecular pathology of amL, 
the prognosis remains very poor, with a 
five-year survival of only 25 to 30 percent. 
even though two-thirds of amL patients 
respond to induction chemotherapy, the 
majority of these patients will eventually 
relapse. 

In light of the overwhelming genetic hetero- 
geneity in amL, we study patient subgroups 
defined by a shared genetic lesion. The 
german Cancer Consortium provides us 
access to well-defined patient samples and 
core technologies at the partner sites. over 
recent years, we have discovered striking as-
sociations of mutations in amL subgroups: 
1.  In the prognostically favorable amL-sub-

group with double mutations in the my-
eloid transcription factor gene CeBPa, 
we found that half of these patients 
also carry gaTa2 mutations. Both genes 
encode proteins that interact with each 
other, suggesting synergistic lesions tar-
geting the same protein complex. 

2.  In nearly all amL patients with trisomy of 
chromosome 13 as sole cytogenetic ab-
normality – a rare but important marker 
of poor prognosis – we discovered ad-
ditional mutations in the spliceosome 

seLeCTeD PUBLICaTIoNs: 
(1) hartmann L. et al. (2015). ZBTB7a mutations 
in acute myeloid leukaemia with t(8;21) trans-
location. Nat Commun, 7:11733
(2) herold T. et al. (2014) Isolated trisomy 13 de-
fines a homogeneous amL subgroup with high 
frequency of mutations in spliceosome genes 
and poor prognosis. Blood, 124:1304-11
(3) opatz s. et al. (2013). exome sequencing 
identifies recurring FLT3 N676K mutations in 
core-binding factor leukemia. Blood, 122, 1761-9.
(4) greif P. a. et al. (2012). gaTa2 zinc finger 1 
mutations associated with biallelic CeBPa mu-
tations define a unique genetic entity of acute 
myeloid leukemia. Blood, 120, 395-403.
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Mutation profile of an AML patient at diagnosis and at relapse. During the disease course, mutations 
are either stable (orange), gained (red) or lost (blue). Known AML driver genes are printed in bold. 
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novel drugs for clinical trials. We have 
established an automated drug screen-
ing pipeline allowing the standardized 
evaluation of more than two hundred es-
tablished anti-cancer drugs and targeted 
agents currently tested in phase 3 or 4 
clinical trials. We utilize this platform to 
determine drug response profiles depen-
dent on mutational signatures to identi-
fy predictive biomarkers.

FUTURe oUTLooK: 
We believe that pediatric neoplasia may 
serve as ideal model to study cancer-specif-
ic perturbations as their mutational land-
scape is less complex compared to most of 
their adult counterparts. Thus, we plan to 
utilize the functional networks identified in 
pediatric brain tumors to provide a better 
understanding of the complex interaction 
of oncogenic pathways in adult cancers. 
such insights will be essential, for example, 
in identifying patient cohorts across all age 
groups that will benefit from selected tar-
geted therapeutic agents.
Lastly, our long-standing goal is to estab-
lish primary tumor cultures and perform 
high-throughput drug testing shortly after 
surgical resection. Next-generation sequenc-
ing based biomarker profiles will be com-
pared to drug profiles to guide selection of 
the most promising therapeutic modalities 
and clinical decision making in the future. 

Brain tumors remain the number one 
cause of death in children diagnosed with 
cancer despite improved multimodal ther-
apy approaches. our main aim is to gain 
a better understanding of the underlying 
biology causing tumorigenesis and ag-
gressiveness of these tumors. This is nec-
essary to improve treatment approaches 
and develop novel therapy options. our 
strategy is based on two complementary 
approaches: 

 •  Personalized Therapy:  
By incorporating clinical criteria and bio- 
logical research results, we can better 
define individual risk profiles of chil-
dren with brain tumors. genome-wide 
analyses platforms allow us to identify 
alterations linked to particularly good or 
bad prognoses. a specific focus here lies 
in the discovery of long non-coding RNas 
with highly conserved temporo-spatial 
expression patterns pinpointing to the 
cell of origin of distinct tumor entities, 
and holding great promise as prognostic 
biomarkers.

 •  Targeted Therapy:  
To selectively target tumor cells, we fo-
cus on the biologically distinct features 
of tumors in comparison to normal tis-
sue. Functional genome studies support 
our genome-wide analyses and give us 
mechanistic insights to refine targeted 
therapy formats and eventually identify 

DKTK Young Investigator Group 
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seLeCTeD PUBLICaTIoNs: 
(1) shih D. J. et al. (2014). Cytogenetic prog-
nostication within medulloblastoma sub-
groups. J Clin Oncol, 32(9), 886-896. 
(2) Vanner R. J. et al. (2014). Quiescent 
sox2(+) cells drive hierarchical growth and 
relapse in sonic hedgehog subgroup medul-
loblastoma. Cancer Cell, 26(1), 33-47.
(3) Leprivier g. et al. (2013). The eeF2 kinase 
confers resistance to nutrient deprivation by 
blocking translation elongation. Cell, 153(5), 
1064-79.
(4) Remke m. et al. (2013). adult medulloblas-
toma comprises three major molecular vari-
ants. J Clin Oncol, 29(19), 2717-2723.
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german Cancer Consortium: essen/dÜsseldorF

We approach the study of pedi-
atric cancer as a triangle, where 
any point can mark a beginning 
or where any arm can inform 
other aspects of our studies. We 
use three main aspects:   
1) Taking advantage of new and 
published datasets to perform 
disease clissification based on 
differential gene expression 
can inform putative biomarker 
discovery or predict potential 
therapies.  
2) Using disease classification 
to determine clinico-patholog-
ical differences between two 
or more groups of patients 
which can explain resistance 
or sensitivity to drugs, or allow 
grouping of data to better 
understand the molecular 
consequence of the groups.   
3) Allowing drug profiles from 
cell lines or patient derived 
material to guide molecular 
classification or biomarker 
predictions.
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