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Dear participants, 

 

It is a great pleasure for us to warmly welcome you to the DKFZ PostDoc Network Retreat 

2018. 

The focus of this year’s retreat will be on scientific presentations by the PostDocs 

themselves. We encourage you to use this opportunity to exchange your scientific ideas and 

to expand your professional network. In addition, Angela Wagner will give a workshop on 

how to deal with stress and the Career Service, the PostDoc Program and the Diversity 

Officer from DKFZ will be present to answer any burning questions about career pathways 

and beyond.  

The DKFZ PostDoc Network Retreat has developed over the years into an excellent 

networking platform helping participants to shape their future careers. We highly appreciate 

the engagement of our PostDocs and would like to use this opportunity to thank you for 

your commitment. 

We wish all participants a successful retreat! 

 

Sincerely, 

     

Prof. Dr. Michael Baumann   Prof. Dr. Josef Puchta 

 

Welcome 
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Dear Postdocs, 

We would like to welcome you to the 7th DKFZ PostDoc Retreat. The retreats were initiated 

to give the broad spectrum of DKFZ Postdocs a forum to interact, network and present their 

recent advancements in cutting edge research. 

We are looking forward to a very exciting scientific and social program. Besides the scientific 

presentations we would like to address a special issue that every Postdoc has to face. We are 

pleased to welcome our guest speaker Angela Wagner. In an interactive workshop she will 

give you an insight how to deal with stress. In addition, Sabine Schuler-Hofmann from the 

DKFZ Career Service and Philipp Gebhardt from the DKFZ PostDoc program will be available 

to talk about PostDoc career advice. 

We, the PostDoc Network (PDN), hope you enjoy the Retreat.  

The scientific and personal diversity of the postdoctoral community encountered at the DKFZ 

required the establishment of a unifying platform that efficiently represents the interests 

and needs of postdocs. The PDN is continually aiming to maintain and grow a vibrant 

postdoctoral experience at the DKFZ. Several subgroups have been established to provide 

the optimal infrastructure to achieve our goals: 

Visibility ● Career Development ● Networking 

The PDN Committee is meeting on a regular basis every second Tuesday at 5.00pm in the 

seminar room H1.00.028. You could get many personal benefits out of an active 

participation in the life of the PDN, so don’t hesitate to bring in your own ideas, contact us at 

pdn@dkfz.de and join us!  

The PDN wishes you a successful Retreat and hopes to see you at the up-coming PDN events. 

Best Regards, 

The PDN Team  
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The PDN is: 

Barbara Costa 

Deblina Chakraborty 

Carla Galmozzi 

Juliane Hafermann 

Dominic Edelmann 

Doris Schneller 

Lea Schroeder 

Lionel Larribère 

Mike Fletcher 

Nádia Correia 

Neda Yahoo 

Stefan Kallenberger 

  

The PDN Committee 2018 
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10:00 Registration 

10:10 Welcome 

10:40 First scientific session (4 talks) 

Brandan Pedre 

Alicia Roig Merino 

Christos Patsis 

Simona Capponi 

11:40 Equal opportunities and diversity: is equality possible with implicit bias? 

12:00 Lunch 

13:30 Workshop session 1 (Career Guidance) 

15:00 Poster session 1 (including Coffee break) (8 posters) 

16:30 Second scientific session (3 talks) 

Angela Riedel-Lichorowicz 

Manuel Rodríguez-Paredes 

Jacob Insua-Rodríguez 

17:30 Update from the DKFZ Postdoc Program Manager  

18:00 Dinner 

19:30 Social Event 

21:30 Get-together 

 

 

 

   

 

Program - Monday, 22/10/2018 
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08:00 Breakfast 

09:15 Third scientific session (4 talks) 

Carine Legrand 

Ruzhica Bogeska 

Pauline Latzer 

Zhiqin Huang 

10:15 Poster session 2 (including Coffee break) (8 posters) 

12:00 Lunch 

13:00 Workshop session 2 (Dealing with stress) 

15:30 Coffee break 

16:00 Closing remarks, prize ceremony and departure  

 

Program - Tuesday, 23/10/2018 
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Guest Speaker’s Portraits 

 



   DKFZ PostDoc Retreat 2018 

11 
 

 

 

 

 

Sophia Angela Wagner studied philosophy, ethnology and psychology at the University of 

Heidelberg. She is self-employed and organizes workshops, moderates at conferences and 

seminars, offers coaching both to leaders and teams and teaches psychology. 

Her workshop about how to handle stress includes: 

 

  

Sophia Angela Wagner 
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Postdoc Program 
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Career Service 

We help you take informed decisions 
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DKFZ Career Center for Postdocs 
Scientific Life beyond the lab 

 

www.dkfz.de/careers 
Career Guidance 

• CDP Career Development Perspectives  
• CTP Career Transition Plan and Guidance (CV and Cover Letter review, interview 

etc.)  
• Personal appointments  

Career Information & Training 
• Career Days, Career Coffee/Lunch, Info talks... 
• Trainings (Job Applications/Interviews, Business Skills, Project Management ...) 

 
Career Network 

• Platform: dkfz-connect.de for current and former postdocs 
• Group: linkedin.com/groups/DKFZ-Career-Network-4831669   
• Page: facebook.com/dkfzcareers  

 

 

 

 
 

 

  

 

 

Most frequent Career Goals 

A planned approach to getting there: 

http://www.dkfz.de/careers
http://www.dkfz-connect.de/
http://www.linkedin.com/groups/DKFZ-Career-Network-4831669
http://www.facebook.com/phdcareers
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DKFZ Career Center for Postdocs 
Scientific Life beyond the lab 

 

Make an appointment: careers@dkfz-heidelberg.de 
 
DKFZ Researchers can make an appointment with a Careers Advisor for a personal and 
confidential chat.  
 

Free slots from January 2019! 
 

Career Development Plan Follow-up 

Competence Assessment 
CDP Review 

Barbara Janssens 
Sabine Schuler-Hofmann 
Tel 3402 
Careers Advisor since Nov 
2017. She studied Social 
Sciences/Business and was 
working with Pharma in 
Asia & Europe as HR 
Consultant conducting 
Assessment/Development 
Centers. 
 

CV Review/Job 
applications etc. 

 
Marion Gürth 
Tel 1762 
Careers Advisor since Jan 
2016 and Project 
Coordinator since 2013. 
She studied Biology in 
Darmstadt and Heidelberg 
and was working at the 
institute of pathology in 
Heidelberg and as a 
freelancer before. 

Academia, Mentoring, 
Dual Careers etc. 

 
Dr. Karin Greulich-Bode 
Tel 3403 
Careers Advisor since April 
2017. She studied human 
biology and was working in 
cancer research in the US 
and DE. Before she joined 
the Career Service she had 
been equal opportunities 
officer at DKFZ for eight 
years. 

   

     

 
Career Manager: Dr. Barbara Janssens 

                     Tel 2146 
Careers Advisor and Manager since 2011. She is Belgian (PhD in 
molecular and cell biology from Ghent University), and after a 
postdoc in Paris she worked for five years as an Editor at Wiley-
Blackwell. 

 
 

 

 

  

mailto:careers@dkfz-heidelberg.de
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For postdocs planning a career in science DKFZ specifically offers the course 
 

“Taking the next steps: A career toolkit for postdocs” 
 

on October 29-30, 2018. Please register via the training portal soon if you would like 
to participate. This workshop is specifically designed for Postdocs at DKFZ and 
DKTK who want to advance their academic portfolio and scientific career. 
It is based on four fundamentals: 

 Identify your unique selling point: Elevator pitch, graphical abstract, word your 
central message, identify your vision 

 Make plans and adapt them: Structured problem solving, SMART goals for your 
career: skills, values, interests, “Plans are nothing, planning is everything”: writing 
it down is the first step to making it happen, personal career development, plan A 
& B, my individual development plan (myidp.sciencecareers.org) 

 Get information across: Feedback as leadership tool, sending and receiving, 
active listening, 4 laws of scientific communication, primacy, recency and surprise 
effect, repetition 

 Understand people, motivate and lead them: Group dynamics, communication 
and negative listening behaviours, common leadership principles (delegating vs 
hands-on, trust), motivation  

Success of advanced training is dependent on the content, the method and the 
trainers. This workshop has two unique advantages: it is given by scientists for 
scientists (www.scientistsneedmore.de). One of the trainers is a “Certified Facilitator” 
of the “Thiagi Concept”. The workshop program consists of a balanced and 
structured set of activities and review sessions that provide directly applicable tools 
for everyday lab situations and long-term success in science. 
To participate, you are required to register in the DKFZ Training Portal and upload a 
concise statement of motivation. In 5-10 sentences: Please tell us how long you have 
been a postdoc, what your future goals are and how do you think you would benefit 
from the workshop. 
 
Find below quotes of former participants who have taken this course (previously called 
“Leadership in Science”): 
"I have never attended before such an inspiring course, and this is not at all exaggerated! 
The trainers were so enthusiastic, creating a familiar and pleasant atmosphere with just the 
right number of participants. It was astonishing how learning content was imparted in such a 
lively way by the prepared interactive mini-games. This valuable experience will help me 
developing my own career with all its aspects. Moreover, I had the chance to get to know 
other people and even more initiate a new scientific collaboration.”  (Postdoc at DKFZ) 
 

"The course was comprehensive, efficient, and fun! I particularly liked situative leadership 
aspects and the personal development plan IDP. This will help me a lot in management 
situations and in negotiating my next career goals. I liked the format which integrates a lot of 
interaction and group work in representative situations, along with milestone slides as a 
support." (Postdoc at DKFZ) 
 

“Lively and interactive course, real life examples, readily transferable to own situation, tips for 

career planning (most importantly: have a written GOAL and a plan B and check whether you 

achieved your goals in real time), great tips for communication and feedback!” (Postdoc at 

DKFZ) 

file:///C:/Users/janssens/PowerFolders/_Career%20Service%20PoFo%202017/Career%20Days%202017%20pofo/Academia%202017/acadcd%20booklet%20stuff/myidp.sciencecareers.org
http://www.scientistsneedmore.de/
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Oral Presentations 
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Oral Presentations Overview 

 

 

 

 

First scientific session - Monday, 10:40 

Brandan Pedre 

Alicia Roig Merino 

Christos Patsis 

Simona Capponi 

 

Second scientific session - Monday 16:30 

Angela Riedel-Lichorowicz 

Manuel Rodríguez-Paredes 

Jacob Insua-Rodríguez 

 

Third scientific session - Tuesday 09:15 

Carine Legrand 

Ruzhica Bogeska 

Pauline Latzer 

Zhiqin Huang 
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MST-roGFP2: a potential genetically encoded probe for monitoring 3-mercaptopyruvate 

production 

Pedre Brandan 

 

3-mercaptopyruvate is a precursor in hydrogen sulfide production and it is involved in 

vascular tone regulation and protection in the kidney against ischemia-reperfusion injury. 3-

mercaptopyruvate is generated from L-cysteine through an oxidative deamination catalyzed 

by a cysteine aminotransferase (CAT), and this compound is desulfurated by the 3-

mercaptopyruvate sulfurtransferase (MST). The MST contains a key catalytic cysteine that is 

responsible of the 3-mercaptopyruvate desulfuration. However, it is unknown which stimuli 

lead to 3-mercaptopyruvate production, in part because of the lack of tools to effectively 

monitor the levels of this compound. For this, we have generated a genetically-encoded 

probe, in which we fused an MST to roGFP2, a redox-dependent EGFP derivative. Our 

preliminary studies show that this MST-roGFP2 probe shows a good response upon cysteine 

treatment, and is more sensitive than roGFP2 on its own or an MST-roGFP2 fusion where the 

catalytic cysteine has been mutated to a serine (MST_C259S-roGFP2). The mitochondrial 

version of the MST-roGFP2 probe is even more sensitive, responding to cysteine 

concentrations as low as 20μM. Overall, these results indicate a high potential of MST-

roGFP2 fusions as intracellular live reporters of 3-mercaptopyruvate levels.

Brandan Pedre 
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A novel non-integrative and autonomously replicating DNA vector system for the 

persistent genetic modification of stem cells and transgenesis 

Alicia Roig-Merino (1); Matthias Bozza (1); Louise Bullen (2); Marleen Büchler (3); Sina Stäble 

(3); Franciscus van der Hoeven (4); James Williams (5); Clague Hodgson (5); Tristan Mckay 

(2); Michael Milsom (3); Richard Harbottle (1) 

(1) DNA Vector Lab, DKFZ, Heidelberg, Germany; (2) Manchester Metropolitan University (MMU), Manchester, 

UK; (3) HiSTEM/DKFZ, Heidelberg, Germany; (4) Transgenics Core Facility, DKFZ, Heidelberg, Germany, (5) 

Nature Technology Corporation, Lincoln, Nebraska, US 

 

The capability of stem cells to differentiate into all cell types holds great promise for the 

future of gene therapy and regenerative medicine. Typically, the modification of SCs is done 

by using integrating viral vectors. Although unquestionably the most effective gene delivery 

systems in use today, their efficacy at gene transfer is tempered by their potential 

integrative mutagenesis and their typical silencing, either directly at the pluripotent stage or 

during differentiation. Here we demonstrate that a novel non-viral and non-integrating 

technology based on a Scaffold Matrix Attachment Region (S/MAR), delivers sustained 

therapeutic levels of transgene expression without compromising the viability of the host 

cell in any way. S/MAR DNA vectors can successfully genetically modify murine and human 

SCs without causing any molecular or genetic damage while sustaining high levels of 

transgene expression. For the first time, we demonstrate that non-viral episomal DNA 

vectors based on mammalian chromosomal elements can persistently genetically modify 

both murine and human SCs, robustly expressing the transgene during random or 

hematopoietic in vitro differentiation, whilst avoiding vector loss or differentiation-mediated 

transgene silencing. The vectors remained episomal and did not modify the stem cells’ 

properties, as demonstrated by the expression of pluripotency markers and supported by 

microarray data showing minimal impact of the vector in the cells’ transcriptome. As an 

ultimate demonstration, the vectors were challenged in vivo and were able to generate 

transgenic mice, which persistently expressed the vector in organs from different embryonic 

origins, including hematopoietic organs.

Alicia Roig Merino 
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Therapeutic exploitation of passenger amplifications in hepatocellular carcinoma 

Christos Patsis (1, 2), Joan Crous I Masό (1,2), Ilaria Salvato (1,2), Luise Butthof (1,2), Rossella 

Pellegrino (2), Diana Lutz (2), Matthias Gaida (2), Petros Christopoulos (3), Darjus 

Tschaharganeh (1,2) 

(1) Helmholtz-University Group "Cell Plasticity and Epigenetic Remodeling", F190, German Cancer Research 

Center (DKFZ), Heidelberg, Germany; (2) Institute of Pathology University Hospital, Heidelberg, Germany; (3) 

Department of Thoracic Oncology, Thoraxklinik University Hospital / Translational Lung Research Center 

Heidelberg (TLRC-H), Heidelberg, Germany 

 

Hepatocellular carcinoma (HCC) represents the predominant liver malignancy. Treatment of 

HCC presently relies solely on sorafenib and regorafenib, which demonstrate limited clinical 

efficacy. Several studies have unveiled the underlying genomic changes governing HCC 

development, consisting of driver mutations as well as copy-number variations (CNVs) of 

whole chromosome regions, which comprise not only driver but also passenger genes. We 

hypothesized that passenger aberrations in genomic amplifications could be therapeutically 

exploited by providing actionable molecules on the cell surface. Following bioinformatic 

analyses of TCGA data, we uncovered the cell surface receptor MPZL1 as a potential 

candidate for this approach. MPZL1 is amplified in more than 60% of HCCs, as well as other 

cancers. Furthermore, MPZL1 amplification resulted in increased protein expression, 

localized primarily at the plasma membrane. Interestingly, a wide range of normal tissues 

displayed absent to low cytoplasmic MPZL1 levels compared to several solid tumor types, 

which exhibited cell surface-associated MPZL1 expression. Additionally, pharmacological 

inhibition of various oncogenic signaling pathways led to significant MPZL1 protein 

upregulation in the absence of respective genomic amplifications. In summary, MPZL1 

constitutes a potential target in HCC, which could achieve high tumor specificity while 

sparing normal tissue when targeted by anti-MPZL1 radioisotope-conjugated antibodies or 

CAR-T cells.

Christos Patsis 
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SRRM4 directs TAF1 alternative splicing and shapes neuron-specific TFIID 

Simona Capponi (*,1,2), Frederik M.A. van Schaik (2), Manuel Irimia (3,4), Mercedes M. 

Ondik (5), Martin L. Biniossek (6), Marit W. Vermunt (7), Menno P. Creyghton (7), Ann M. 

Graybiel (5), Oliver Schilling (6,8,9), Benjamin J. Blencowe (10), Jill R. Crittenden (5), H. Th. 

Marc Timmers (1,2) 

(1) German Cancer Consortium (DKTK) partner site Freiburg, German Cancer Research Center (DKFZ) and 

Department of Urology, Medical Center-University of Freiburg, Freiburg, Germany; (2) Molecular Cancer 

Research and Stem Cells, Regenerative Medicine Center and Center for Molecular Medicine, University Medical 

Center Utrecht, Utrecht, The Netherlands; (3) EMBL/CRG Systems Biology Research Unit, Centre for Genomic 

Regulation (CRG), The Barcelona Institute for Science and Technology, Barcelona, Spain; (4) Universitat Pompeu 

Fabra (UPF), Barcelona, Spain; (5) McGovern Institute for Brain Research, Department of Brain and Cognitive 

Sciences, Massachusetts Institute of Technology, Cambridge, Massachusetts, United States of America; (6) 

Institute of Molecular Medicine and Cell Research, Faculty of Medicine, University of Freiburg, Freiburg, 

Germany; (7) Hubrecht Institute-KNAW and University Medical Center Utrecht, Utrecht, The Netherlands; (8) 

German Cancer Consortium (DKTK) partner site Freiburg and German Cancer Research Center (DKFZ), 

University of Freiburg, Freiburg, Germany; (9) BIOSS Centre for Biological Signaling Studies, University of 

Freiburg, Freiburg, Germany; (10) Donnelly Centre, University of Toronto, Toronto, Ontario M5S 3E1, Canada; 

 

X-linked dystonia-parkinsonism is a neurodegenerative disease caused by the insertion of an 

SVA retrotransposon within TAF1, the gene encoding one of the components of the basal 

transcription factor IID (TFIID). The SVA insertion induces defects both in biosynthesis and in 

alternative splicing of TAF1 mRNA, including the neuron-specific isoform TAF1-34’. In this 

study, we explored the neuronal physiology of TAF1-34’, investigating its neuron-specific 

splicing, its spatial and temporal distribution in the brain and its possible neuron-specific 

function within TFIID. Knockdown and ectopic expression experiments demonstrated that 

the neuron-specific splicing factor SRRM4 directs the inclusion of microexon 34’ into TAF1 

mRNA, therefore generating a neuron-specific TFIID. We used isoform-specific in situ 

hybridization and immunohistochemistry to demonstrate that canonical and neuron-specific 

TAF1 isoforms have distinct distributions in the brain, showing opposing expression patterns 

in proliferating versus post-mitotic regions. This observation suggests that these two 

isoforms exert distinct functions during development. We then investigated the ability of 

TAF1-34’ to incorporate into TFIID. Using quantitative Mass Spectrometry, we demonstrated 

that TAF1-34’ can replace canonical TAF1 in TFIID assembly. This suggests that TAF1-34’ 

could regulate cell-type specific transcription through mediating cell-type specific protein-

protein and/or protein-DNA interactions of TFIID.

Simona Capponi 
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Tumor-derived lactic acid drives stromal changes in the draining lymph node niche 

Angela Riedel (1,2,3), Jonathan Swietlik (1), David Shorthouse (1), Lisa Haas (1), Tim Young 

(1), Sofia Costa (1), Sarah Davidson (1), Luisa Pedro (1), Benjamin A Hall (1), Thordur 

Oskarsson (2,3), Christian Frezza (1), Jacqueline Shields (1) 

(1) MRC Cancer Unit, University of Cambridge, Hutchison/MRC Research Centre, Cambridge, United Kingdom; 

(2) Heidelberg Institute for Stem Cell Technology and Experimental Medicine (HI-STEM gGmbH), Heidelberg, 

Germany; (3) Cell Biology and Tumor Biology Program, German Cancer Research Center (DKFZ), Heidelberg, 

Germany 

 

Lymph nodes (LNs) form a critical part of the lymphatic and immune systems, yet many 

tumors exploit lymphatics and spread to draining LNs. We recently showed that in murine 

melanoma models, tumour-derived signals supported remodelling and reprogramming of LN 

stroma, specifically the fibroblastic reticular cells (FRCs), already prior to metastatic spread. 

Key changes were observed in immune related pathways and in activation state, likening 

cancer associated fibroblasts (CAFs) at the primary tumor site. Furthermore, we identified a 

strong signature in oxidative phosphorylation and mitochondrial dysfunction1. We next 

sought to determine which specific tumor-derived factors underlie these functional changes. 

Here, we identified tumor-derived lactic acid (LA) as a factor that can precondition FRCs, 

characterized by a change in their metabolism and activation profile. In this study, we show 

that LA is taken up by FRCs in tumor draining LNs and renders their intracellular pH lower. 

This is accompanied by increased ‘activation’ measured by upregulation of Pdpn and Thy1 

and less functional mitochondria. Thus, our results demonstrate a novel mechanism, by 

which a tumor derived metabolic factor is influencing stromal cells at a distant site, leading 

to a pre-conditioning of the LN metastatic niche. 1. Riedel, A., Shorthouse, D., Haas, L., Hall, 

B.A., Shields, J.D., Tumor-induced stromal reprogramming drives lymph node 

transformation, Nat Immunol. 17, 1118-1127 (2016)

Angela Riedel-Lichorowicz 
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Characterization of human dermal fibroblasts using single cell RNA sequencing (sc-RNAseq) 

Manuel Rodríguez-Paredes (1), Llorenç Solé-Boldo (1), Günter Raddatz (1), Katharina Röck 

(2), Jan-Philipp Mallm (3), Marc Winnefeld (2), Karsten Rippe (3), Anke Lonsdorf (4) & Frank 

Lyko (1) 

(1) Division of Epigenetics, DKFZ-ZMBH Alliance, German Cancer Research Center, Heidelberg, Germany; (2) 

Research & Development, Beiersdorf AG, Hamburg, Germany; (3) German Cancer Research Center and 

Bioquant, Heidelberg, Germany; (4) Department of Dermatology, Heidelberg University Hospital, Heidelberg, 

Germany 

 

Skin is the outermost protective barrier of the organism and comprises epidermis and 

dermis. Molecular characterization of its cell types, their functions and interactions is of 

utmost importance not only due to the many diseases in which they are involved, but also in 

the context of aging, where skin constitutes a classical research model. In this regard, 

fibroblasts are the key dermal cell type. They not only generate the connective tissue 

providing resistance and elasticity to the whole organ, but also have immunoregulatory 

functions and a decisive role in wound healing. Although it is well known that fibroblasts 

from the upper and lower dermis differ in their origin, morphology and other characteristics, 

classical experimental approaches have not been able to identify subpopulations with 

specific functions. Using sc-RNAseq, a technique capable of profiling individual 

transcriptomes of thousands of cells from the same sample, we have analyzed healthy skin 

from a wide range of ages. After defining their main cell populations, our results indicate the 

existence of four types of fibroblasts that can be distinguished positionally and functionally. 

Comparative analyses between the expression patterns of fibroblasts from different ages 

also provide relevant information for understanding the effects of aging on healthy skin.

Manuel Rodríguez-Paredes 
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Stress signaling in breast cancer cells induces niche extracellular matrix proteins that 

promote chemoresistant metastasis 

Jacob Insua-Rodríguez (1,2,3), Maren Pein (1,2,3), Tsunaki Hongu (1,2,4), Jasmin Meier (1,2), 

Arnaud Descot (1,2), Camille M. Lowy (1,2,3), Etienne De Braekeleer (1,2), Hans-Peter Sinn 

(5), Saskia Spaich (6), Marc Sütterlin (6), Andreas Schneeweiss (7,8) and Thordur Oskarsson 

(1,2,9) 

(1) Heidelberg Institute for Stem Cell Technology and Experimental Medicine (HI-STEM gGmbH), Im 

Neuenheimer Feld 280, 69120 Heidelberg, Germany; (2) Cell Biology and Tumor Biology Program, German 

Cancer Research Center (DKFZ), Im Neuenheimer Feld 280, 69120 Heidelberg, Germany; (3) Biosciences 

Faculty, University of Heidelberg, Im Neuenheimer Feld 234, 69120 Heidelberg, Germany; (4) Department of 

Physiological Chemistry and Department of Environmental Biology, Faculty of Medicine, University of Tsukuba, 

1-1-1 Tennodai, 305-8575 Tsukuba, Japan; (5) Institute of Pathology, University of Heidelberg, Im Neuenheimer 

Feld 224, 69120, Heidelberg, Germany; (6) Department of Obstetrics and Gynaecology, University Medical 

Centre Mannheim, Heidelberg University, Theodor-Kutzer-Ufer 1-3, 68167, Mannheim, Germany; (7) National 

Center for Tumor Diseases – NCT, Im Neuenheimer Feld 460, 69120 Heidelberg, Germany; (8) Department of 

Obstetrics and Gynecology, University of Heidelberg, Im Neuenheimer Feld 440, 69120 Heidelberg, Germany; 

(9) German Cancer Consortium (DKTK), 69120 Heidelberg, Germany 

 

Chemotherapy remains essentially incurable against metastatic breast cancer. Here, we 

reveal that chemotherapy induces in breast cancer cells the production of a niche that 

promotes lung metastasis and protects cancer cells from chemotherapy-derived cytotoxicity. 

We show that the extracellular matrix (ECM) stem cell niche glycoproteins osteopontin 

(SPP1) and tenascin-C (TNC), which we find that are directly induced via c-Jun N-terminal 

kinase (JNK) stress signaling, are key components of this pro-metastatic and chemo-

protective niche. Functionally, we demonstrate that JNK fosters lung metastasis in mice. By 

global transcriptomic analysis, we find that JNK signaling drives a wound healing and 

mammary stem cell program in breast cancer cells, including SPP1 and TNC expression. 

Importantly, we show that chemotherapy boosts JNK signaling in cancer cells, thereby 

reinforcing both the acquisition of mammary stem cell molecular traits and the production 

of the metastatic niche molecules SPP1 and TNC. Disruption of SPP1 or TNC expression or 

inhibition of JNK activity in breast cancer mouse models results in a marked sensitization of 

mammary tumors and particularly pulmonary metastases to chemotherapy. Taken together, 

we find that chemotherapy can trigger parallel undesired molecular responses in cancer 

cells, such as induction of a metastatic niche that hinders treatment efficacy.

Jacob Insua-Rodríguez 
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RiboVIEW: a computational framework for quality control and statistical analysis of 

ribosome profiling data 

Carine Legrand, Francesca Tuorto and Frank Lyko 

Division of Epigenetics, DKFZ-ZMBH Alliance, German Cancer Research Center, Heidelberg, Germany 

 

Recently developed ribosome profiling based on the high-throughput sequencing of 

ribosome-protected mRNA footprints provides an opportunity to study genome-wide 

translational changes. However, bioinformatics analysis of the sequencing data still 

represents a bottleneck for many laboratories. Further, quality control and statistical 

analysis of ribosome profiling data, in order to provide high levels of both accuracy and 

confidence, are currently lacking. In this study, we provide bioinformatics and statistical 

tools to efficiently visualize ribosome profiling (RiboMine) and to perform robust quality 

control of the data (RiboQC). We offer the user a webpage view to scan own data on the 

following aspects: (1) Periodicity, ligation and digestion of footprints, (2) Reproducibility and 

batch effects of replicates, (3) Drugs-related artifacts, (4) Codon enrichment including 

variability, and (5) Mining of causal or confounding factors. We expect our pipeline to help 

taking full advantage of the wealth of information provided by ribosome profiling 

experiments.

Carine Legrand 
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Restricted regeneration of hematopoietic stem cell following chronic inflammatory stress 

leads to hematopoietic tissue failure during ageing 

Ruzhica Bogeska (1), Paul Kaschutnig (1), Stella Paffenholz (1), Julia Maassen (2), Dagmar 

Walter (2), Jan-Philipp Mallm (3), Florian Buettner (6), Felix Frauhammer (3,4), Blaszkiewicz 

Sandra (2), Tim Holland-Letz (3), Noboru Asada (5), Julius Graesel (1), Sina Staeble (3), Áine 

M. Prendergast (2,3), Simon Haas (2,3), Daniel B Lipka (3), Karsten Rippe (3), Benedikt Brors 

(3), Paul S. Frenette (5), Marieke A. G. Essers (2,3) and Michael D. Milsom (1,2) 

Heidelberg, Germany (2) Heidelberg Institute for Stem Cell Technology and Experimental Medicine gGmbH (HI-

STEM), Heidelberg, Germany (3) German Cancer Research Center (DKFZ), Heidelberg, Germany (4) Heidelberg 

University, Heidelberg, Germany (5) Ruth L. and David S. Gottesman Institute for Stem Cell and Regenerative 

Medicine Research, Albert Einstein College of Medicine, Bronx, NY (6) Helmholtz Zentrum Muenchen-German 

Research Center for Environmental Health, Institute of Computational Biology, Neuherberg, Germany 

 

Hematopoietic stem cells (HSCs) are thought to possess extensive self-renewal capacity, thus 

sustaining hematopoiesis throughout the lifetime of an organism. However, ageing of the 

hematopoietic system increases the risk of developing age-related diseases, which is likely 

caused by the gradual attrition of the HSC compartment. In order to assess HSC self-renewal 

and regeneration after chronic stress we exposed WT mice to 1-8 rounds of treatment with 

polyinosinic:polycytidylic acid(pIC) thus mimicking a chronic viral infection. Although, serial 

pIC had no impact on blood production in young and middle-aged mice, single-cell analysis 

(in-vitro HSC culture and scRNA-seq) as well as in-vivo HCS functional assays demonstrated a 

gradual reduction in HSC fitness after 1 to 3 rounds of pIC treatment. Critically, competitive 

repopulation and limiting dilution assays indicated no HSC recovery with increasing time 

post-treatment and increased number of pIC rounds. Moreover, mice exposed to stress 

through early and mid-life displayed clinically relevant features of human ageing when 

reaching old age. Our data contradict the canonical view that HSC demonstrate extensive 

self-regenerative capacity following injury, but instead are progressively depleted by 

hematologic stress in a manner consistent with an age-associated decline in function.

Ruzhica Bogeska 
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Medulloblastomas are highly invasive embryonal tumors, with an estimated 8000 new 

cases per year. One subtype, MB-SHH, is driven by an abnormal activation of the Sonic 

hedgehog (Shh) pathway in the cerebellum. Targeting Smoothened, a Shh co-receptor, has 

Pauline Latzer (1, 2), Tobias Kessler (1, 2), Felix Sahm (3, 4), Petra Rübmann (1, 2), Thomas 

Hielscher (5), Michael Platten (6, 7), Wolfgang Wick (1, 2) 

(1) Universitätsklinikum Heidelberg, Neurologische Klinik, Heidelberg, Deutschland; (2) Klinische 

Kooperationseinheit Neuroonkologie, Deutsches Krebsforschungszentrum (DKFZ), Heidelberg, Deutschland; (3) 

Universitätsklinikum Heidelberg, Abteilung für Neuropathologie, Heidelberg, Deutschland; (4) Klinische 

Kooperationseinheit Neuropathologie, Deutsches Krebsforschungszentrum (DKFZ), Heidelberg, Deutschland; 

(5) Deutsches Krebsforschungszentrum (DKFZ), Abteilung Biostatistik, Heidelberg, Deutschland; (6) 

Universitätsklinik Mannheim, Neurologische Klinik, Mannheim, Deutschland; (7) Neuroimmunologie und 

Hirntumorimmunologie, Deutsches Krebsforschungszentrum (DFKZ), Heidelberg, Deutschland 

 

Purpose: Methadone is a well-known analgesic which has been recently linked to cancer. 

Although its effect on cancer is still under debate, methadone is widely used by glioblastoma 

patients under the assumption that it enhances the efficacy of alkylating chemotherapy. 

Therefore, the aim of our study is to evaluate the specific effect of methadone on 

glioblastoma. Methods: Glioma cell lines as well as glioblastoma initiating cells were treated 

with methadone (D/L and L; 1 μg/ml), temozolomide (TMZ) (10–300 μM) and methadone 

(D/L and L) + TMZ. Anti-tumor effects, methylation of the MGMT promoter and the 

expression of the μ-opioid receptor were investigated. Results: The expression of the μ-

opioid receptor has been faintly detected. In addition, most of the cell lines and GIC express 

a methylated MGMT promoter. Furthermore, there were no synergistic effects when 

combining methadone + TMZ in comparison to TMZ alone for all feature investigated in 

vitro. Conclusions: Methadone alone has a poor effect on glioma and the addition of 

methadone to TMZ does not provide further anti-tumoral effect. The present data contrast 

earlier observation and do not support the use of methadone as a chemotherapy-enhancing 

agent in glioblastoma patients outside controlled clinical trials.

Pauline Latzer 
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A pipeline to predict neoantigen as cancer vaccine across entities 

Huang, Zhiqin (1,2); Kosaloglu, Zeynep(1,2); Denisova, Evgeniya (4); Brors, Benedikt (4), 

Halama, Niels (2,3);Froehling, Stefan (5); Zoernig, Inka (2,3) and Jaeger, Dirk (1,2,3) 

(1) Clinical Cooperation Unit "Applied Tumor Immunity", German Cancer Research Center (DKFZ), Heidelberg, 

Germany; (2) Department of Medical Oncology, National Center for Tumor Diseases (NCT), Heidelberg, 

Germany; (3) Heidelberg University Hospital, Heidelberg, Germany; (4) Division of Applied Bioinformatics, 

German Cancer Research Center (DKFZ), Heidelberg, Germany; (5) Division of Molecular and Cellular Oncology, 

German Cancer Research Center (DKFZ), Heidelberg, Germany 

 

An underlying basis of cancer immunotherapy is the activation of the patient’s own immune 

effector cells to specifically eradicate tumor cells. Different strategies of cancer 

immunotherapy have shown outstanding success in a number of patients across various 

tumor types. Cancer genome-based identification of patient-specific neoantigens plays an 

important role in cancer immunotherapy, e.g. vaccine strategies. The neoantigens allow the 

immune system to distinguish cancer cells from non-cancer cells. However, only a small 

fraction of genomic mutations may lead to immunogenic neoantigens and thus a reliable 

prediction of immunogenic neoantigens is required. We developed a pipeline to determine 

the patient´s HLA type and to predict MHC class I and II neoantigens based on the analysis of 

the Next-generation sequencing data. Our pipeline is able to predict neoantigens from 

nonsynonymous mutations, small insertions/deletions and gene fusions, and has already 

been successfully applied to predict neoantigens in various cancer patients. Among our 24 

vaccinated neopeptides, more than 80% can either expand pre-existing T-cell responses or 

induce new T-cell specificities after vaccination in cancer patients (n=4) cross tumor entities. 

Importantly, we demonstrate that neopeptides arising from fusion genes can also induce 

new T-cell reponse. Currently, this pipeline is being further optimized and an analysis 

platform is being generated by integrating various omics data, image analysis and clinical 

data. Such an integrated analysis will provide us with a comprehensive insight into the 

complex interplay of the host´s immune system with the tumor and will help to develop 

novel therapeutic immunotherapy approaches.

  

Zhiqin Huang 
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Understanding the role of hereditary mutations in IKBKAP/ELP1 in pediatric 

medulloblastoma 

Lena M. Kutscher, Stefan M. Pfister, Daisuke Kawauchi 

Division of Pediatric Neuro-oncology 

 

Medulloblastomas are highly invasive embryonal tumors, with an estimated 8000 new cases 

per year. One subtype, MB-SHH, is driven by an abnormal activation of the Sonic hedgehog 

(Shh) pathway in the cerebellum. Targeting Smoothened, a Shh co-receptor, has been used 

with some success in the clinic, but off-target effects and acquired mutations are issues in 

drug efficacy. Thus, there needs to be additional treatment options for MB-SHH, which will 

require a thorough understanding of additional genetic contributions to account for all 

intertumor heterogeneity. Stefan Pfister’s group, in collaboration with Jan Korbel (EMBL), 

recently identified IKBKAP/ELP1, as the most frequent germline mutation specific to MB-SHH 

human tumors. The goal of my postdoc is to validate this finding and elucidate the function 

of hereditary mutations in IKBKAP in MB-SHH tumorigenesis. I will (1) investigate the 

function of Ikbkap in normal cerebellar development through gene expression analysis and 

loss-of-function studies, and (2) determine how loss of Ikbkap affects tumorigenesis in a 

tumor-prone background, and (3) validate these findings in a human PDX tumor model. The 

results of my postdoc will provide insight into the most common hereditary predisposition 

gene for MB-SHH and will lay the foundation for pre-clinical studies and informed genetic 

counseling.

Lena Kutscher 
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Identification of genetic, epigenetic and cellular events responsible for distinct clinical 

outcomes of DNMT3A mutant AMLs 

Nádia Correia (1), Simon Raffel (1), Corinna Klein (1,2), Michael A. Rieger (3,6), Hubert Serve 

(3,6), Lars Bullinger (4), Christian Thiede (5), Frank Buchholz (5) and Andreas Trumpp (1,2,6) 

(1) Division of Stem Cells and Cancer, German Cancer Research Center (DKFZ), Heidelberg, Germany; (2) 

Institute for Stem Cell Technology and Experimental Medicine (HI-STEM), Heidelberg, Germany; (3) Department 

of Medicine, Hematology / Oncology, Goethe University Frankfurt, Germany; (4) Department of Internal 

transcriptome profiling Medicine III University Hospital of Ulm, Germany; (5) UniversitätsKrebs Centrum (UCC), 

Medical Systems Biology Medical Faculty Carl Gustav Carus, TU Dresden, Germany; (6) German Cancer 

Consortium, (DKTK) 

 

Acute myeloid leukemia (AML) originates from mutations in multipotent hematopoietic stem 

cells (HSCs). Mutations in the DNA methyltransferase 3A gene (DNMT3A) are one of the 

initiating lesions from which AML evolves. Interestingly, patients with DNMT3A mutations 

can suffer from early relapse (ER) while others undergo long-term remission (LTR) despite 

the highly similar mutation profile. We aim to identify the causes leading to either ER or LTR 

of DNMT3Amut AML. We transplanted 39 AML samples collected at diagnosis from patients 

with DNMT3A R882mut into NSG mice and determined the degree of human engraftment 

12-16 weeks post transplantation. DNMT3a R882mut patient samples showed high 

engraftment potential with 92% of the samples engrafting. All samples from ER group 

(relapse within 6 month after treatment, n=12) initiated leukemic engraftment, while 38% 

(n=9 out of 27) of LTR samples generated a multilineage engraftment. Therefore, exclusively 

leukemic cell engraftment is found in ER samples. This suggests a suppression of detectable 

normal HSC activity in more aggressive AMLs. Although the gene expression profiles of 

patients in both groups are very similar, the ER patients are characterized by the increased 

expression of stemness genes (CD34, WNT, ...).To better characterize the leukemic stem cells 

(LSCs), we will FACS-sort the samples based on the expression of CD34, GPR56 and NKG2D 

ligands. Cell fractions will be subjected to xenotransplantation; RNA- and ATAC-sequencing 

and mutational profiling. This multi-omics approach will help to identify differentially 

expressed genes/proteins and enhancer regions in LSCs in AML patients with distinct 

outcomes.

Nádia Correia 
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Self-renewal of Hematopoietic Stem Cells 

Natasha S Anstee (1,2), Jude Al-Sabah (2,3), Julia Knoch (1,2), Julius Gräsel (1,2), Congxin Li 

(4), Thomas Höfer (4), Simon F Hass (2,3), Michael D Milsom (1,2) 

(1) Division of Experimental Hematology, Deutsches Krebsforschungszentrum (DKFZ), Heidelberg; (2) 

Heidelberg Institute for Stem Cell Technology and Experimental Medicine (HI-STEM), Heidelberg; (3) Division of 

Stem Cells and Cancer, Deutsches Krebsforschungszentrum (DKFZ), Heidelberg; (4) Division of Theoretical 

Systems Biology, German Cancer Research Center (DKFZ), Heidelberg 

 

Hematopoietic stem cells (HSCs) are defined by their ability to produce terminally 

differentiated cells of every blood lineage as well as self-renew. It is this self-renewal 

property of HSCs that allows for long term blood reconstitution following bone marrow 

transplantation in patients. HSCs typically exist in specialized bone marrow niches in a 

dormant state, which is important to prevent stem cell exhaustion and avoid conditions such 

as bone marrow failure. These dormant HSCs are the most potent stem cells and can be 

activated to self-renew in response to stress. However, their activation can lead to 

accumulation of DNA damage and decreased stem cell function, both of which are 

characteristics of ageing and can contribute to malignant transformation. We hypothesize 

that individual HSCs lose potency upon self-renewal which contributes to their gradual 

functional decline. Using in vivo models of stem cell function such as serial transplantation of 

single HSCs, we are gaining insight into the heterogeneity of the HSC pool with regards to 

reconstitution ability. Furthermore, we have identified platelet reconstitution as a surrogate 

marker for HSC function. Ultimately, we aim to try and better characterize the process of 

self-renewal and determine a mechanistic explanation for HSC attrition during ageing.

Natasha Anstee 
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Investigating de novo NAD synthesis from tryptophan in glioblastoma cells 

Secker P.F. (1), Adam I. (1), Mooiweer J. (1), Mohapatra S.R. (1), Opitz C.A. (1,2) 

(1) Brain Cancer Metabolism Group, German Cancer Research Center (DKFZ), Heidelberg, Germany; (2) 

Department of Neurology and National Center of Tumor Diseases, University Hospital Heidelberg, Heidelberg, 

Germany 

 

The essential amino acid tryptophan is not only required for protein synthesis but is also 

converted to the nicotinamide adenine dinucleotide (NAD) precursor quinolinic acid via the 

kynurenine pathway. The rate-limiting reaction thereof, the conversion of tryptophan to N-

formyl-L-kynurenine can be catalyzed by tryptophan-2,3-dioxygenase (TDO) and 

indoleamine-2,3-dioxygenase 1 (IDO1), both found to be expressed in various tumor entities. 

TDO for instance is expressed in glioblastoma (GBM) where it positively correlates with 

malignancy and tumor cell proliferation. While it is well established that IDO1 and TDO 

activity promote tumor development by shaping an immunosuppressive microenvironment, 

a potential role of these enzymes in de novo NAD synthesis from tryptophan in cancer cells 

remains to be revealed. Immunoblots confirmed expression of all enzymes required for de 

novo NAD synthesis in A172 and LN229 GBM cells with the exception of TDO, which was 

absent in LN229 cells. Stable transduction of TDO in LN229 cells resulted in elevated cellular 

NAD levels suggesting that TDO activity supports NAD production in GBM cells. Furthermore, 

cultivation of TDO-positive A172 cells in medium lacking NAM caused a decrease in cellular 

NAD, but did not readily decrease proliferation, indicating that tryptophan degradation can 

sustain NAD levels required for proliferation.

Philipp Secker 
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Identification of novel targets in MRD in AML 

Darja Karpova (1), Andreas Trumpp (1) 

(1) Division of Stem Cells and Cancer, German Cancer Research Center (DKFZ) and DKFZ-ZMBH Alliance, 

Heidelberg, Germany 

 

Approximately half of the patients with acute myeloid leukemia (AML) relapse after 

achieving complete molecular remission. Presence of minimal residual disease (MRD) has 

been shown to correlate with the disease progression and patient outcomes. Therapy 

resistant leukemia initiating cells, also termed leukemic stem cells (LSC), are thought to 

represent the source of the recurring disease. Thus, strategies aimed at elimination of the 

LSCs hold promise for a substantial improvement of the current available therapeutic 

approaches for AML. For this a comprehensive characterization including gene and protein 

expression as well as epigenetic analysis of the LSC populations on the level of single cells 

need to be undertaken. The goal of the study presented here is to define a set of surface 

markers that will help identify the most immature leukemic fraction that bears the disease 

initiating capacity. Upon identification this population will be sorted and subjected to single 

cell multiomics analysis. The newly discovered molecular features of the LSCs will then be 

screened for druggable targets.

Darja Karpova 
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The landscape of viral associations in human cancers 

Marc Zapatka (1*), Ivan Borozan (2*), Daniel S. Brewer (3,4,5*), Murat Iskar (1*), Adam 

Grundhoff (6), Malik Alawi (7), Nikita Desai (8,9), Colin S. Cooper (3,4), Roland Eils (10,11), 

Vincent Ferretti (12), Peter Lichter (1,13) on behalf of the PCAWG PCAWG Pathogens 

Working Group, and the ICGC/TCGA Pan-Cancer Analysis of Whole Genomes Network. 

(1) Division of Molecular Genetics, German Cancer Research Center (DKFZ), Heidelberg, Germany; (2) 

Informatics and Bio-computing Program, Ontario Institute for Cancer Research, Toronto, Ontario, Canada; (3) 

The Institute of Cancer Research, London, UK; (4) Norwich Medical School, University of East Anglia, Norwich, 

UK; (5) Earlham Institute, Norwich, UK; (6) Virus Genomics, Heinrich-Pette-Institute, Hamburg, Germany; (7) 

Bioinformatics Core, University Medical Center Hamburg-Eppendorf, Hamburg, Germany; (8) Division of Cancer 

Studies, King's College London, London, UK; (9) Cancer Systems Biology Laboratory, The Francis Crick Institute, 

London, UK; (10) Division of Theoretical Bioinformatics, German Cancer Research Center (DKFZ), Heidelberg, 

Germany; (11) Department of Bioinformatics and Functional Genomics, Institute of Pharmacy and Molecular 

Biotechnology, Heidelberg University and BioQuant Center, Heidelberg, Germany; (12) Ontario Institute for 

Cancer Research, MaRS Centre, Toronto, Canada; (13) German Cancer Consortium (DKTK), Heidelberg, 

Germany 

 

Potential viral pathogens were systematically investigated in the whole-genome and 

transcriptome sequencing of 2384 donors across Pan-Cancer Analysis of Whole Genomes 

using a consensus approach integrating three independently developed pathogen detection 

pipelines: CaPSID, P-DiP and SEPATH. Viruses were detected in 485 genomic and 70 

transcriptome data sets, confirming the prevalence of known tumor associated viruses (EBV, 

HBV and several HPV types). A strong association was observed between HPV infection and 

the mutational signatures that are based on the activity of APOBEC factors. This suggests a 

role of impaired processes of cellular defense against viral infection as a driving force in the 

development of cervical, bladder and head neck carcinoma. Viral integration into the host 

genome was observed for HBV, HPV16, HPV18 and AAV2 and associated with a local 

increase in copy number variations. The recurrent viral integrations at the TERT promoter 

were coupled to high telomerase expression uncovering a further mechanism to activate this 

tumor driving process. Most importantly, our systematic analysis revealed a novel 

association between mastadenovirus and several tumor entities. In renal cancer, 

mastadenovirus presence was defining a patient subgroup with better survival and tumors 

with less driver mutations.

Murat Iskar 
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Distance covariance based tests for detecting general associations in molecular data 

Dominic Edelmann 

DKFZ 

 

Székely, Rizzo, and Bakirov introduced the powerful concept of distance correlation as a 

measure of dependence between random variables. In contrast to Pearson correlation, 

which only measures linear dependence, distance correlation can detect any kind of 

dependence including nonlinear or even nonmonotone associations. In this work, we 

demonstrate how distance correlation can be used for analyzing high-dimensional molecular 

data.

Dominic Edelmann 
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Using the L2 Wasserstein distance to identify differential distributions in single-cell RNA 

sequencing data 

Roman Schefzik 

Division of Somatic Evolution and Early Detection, German Cancer Research Center (DKFZ) 

 

Major advances in technology in the current decade allow to sequence information from 

individual biological cells and thus offer a high resolution of cellular differences. Single cell 

sequencing facilitates fundamental insights into biology, and in particular, performing high-

throughput RNA sequencing at the single-cell level (scRNA-seq) has enabled the 

quantification of cellular heterogeneity.  Associated with this, the design of appropriate 

statistical analysis methods for scRNA-seq data currently is of great interest and importance. 

A typical task in the context of scRNA-seq data is to detect differences in gene expression 

distributions across two conditions. Here, a permutation test involving the L2 Wasserstein 

distance to check for differential distributions (DDs) is proposed. Due to a useful 

decomposition of the L2 Wasserstein distance into location, size and shape terms, the 

method allows for an identification of the major causes of DDs. The procedure is illustrated 

and evaluated using simulations comprising studies based on normal distributions and on 

Beta-Poisson models, respectively.  Moreover, it is applied to data from a real scRNA-seq 

experiment.

Roman Schefzik 
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SOX10 ablation leads to a Proneural to Mesenchymal (PN-MES) switch and an invasiveness 

phenotype in glioblastoma 

Yonghe Wu (1), Ka-Hou Man (1), Mike Fletcher (1), Magdalena Schlotter (1), Barbara Costa 

(2), Jasmin Mangei (1), Peter Lichter (1) and Bernhard Radlwimmer (1) 

(1) Division of Molecular Genetics, German Cancer Research Center (DKFZ), Im Neuenheimer Feld 280, 

Heidelberg 69120, Germany; (2) Division of Signal Transduction and Growth Control, DKFZ/ZMBH Alliance, Im 

Neuenheimer Feld 280, 69120, Heidelberg, Germany 

 

Glioblastoma (GB) is the most common malignant tumor in the central nerve system with an 

average survival less than 15 months even upon standard treatment including surgery, 

temozolomide, and irradiation. The GB can be further sub-classified into four molecular 

subtypes either by expression (PN, NE, MES and CL) or DNA methylation (IDH, MES, RTK1 

and RTK2). In our HIPO016 GB cohort, we identified that SOX10 is hypo-methylated and 

highly expressed in the RTK1 subtype. Knockdown of SOX10 in multiple cell lines as well as 

patient-derived ZH487 cells leads to a proneural to mesenchymal switch based on the 

microarray analysis. ChIP-seq experiments further identified that MES specific enhancer 

activation is responsible for the MES signature genes upregulation upon SOX10 knockdown. 

SOX10-KD cells also displayed a more invasiveness phenotype based on the trans-well 

experiment and the invasiveness signature genes are upregulated correspondingly. SOX10-

KD cells displayed drug resistance to the conventional chemotherapy—temozolomide 

treatment, which is one of the hallmarks of GB MES subtype.  In the next experiment, we will 

use the RCAS-based (PDGFB-AKT overexpression) mouse model to further characterize the 

above mentioned phenotype in vivo.

Yonghe Wu 
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An integrative epigenomic analysis identifies SOX10 as a glioblastoma master regulator 

M. Fletcher (1, †), Y. Wu (1, 2, †), Z. Gu (3, †), Q. Wang (4), A. Bertoni (1), C. Herrmann (4, 5), 

P. Lichter (1, 2), B. Radlwimmer (1) 

(1)German Cancer Research Center (DKFZ), Molecular Genetics, Heidelberg, Germany; (2) DKFZ- HIPO - 

Heidelberg Center for Personalized Oncology, Heidelberg, Germany; (3) German Cancer Research Center 

(DKFZ), Applied Bioinformatics, Heidelberg, Germany; (4) German Cancer Research Center (DKFZ), Theoretical 

Bioinformatics, Heidelberg, Germany; (5) University Clinics Heidelberg, Biomedical Genomics Group,  Health 

Science  Data Unit, Heidelberg, Germany; †These authors contributed equally. 

 

Cancer  Master Regulators (MRs) are proteins that define the cell state of cancer cells via 

transcriptional regulation. As the epigenome of a cell is highly correlated with the 

transcriptome, it therefore follows that transcription factor (TF) proteins acting as cancer 

MRs are also likely to regulate the epigenome, which itself will  affect the activity of TF MRs. 

Human adult glioblastoma (GB) consists of four methylation subtypes. However, the 

epigenetic landscape of each subtype remains largely uncharacterised, as well as the 

interplay between MR activity and the epigenome. Here we present an integrated 

epigenomic characterisation and MR identification of GB subtypes using a cohort of 60 

deeply characterised adult GBs, identifying SOX10 as a master regulator of the RTK_I 

subtype, and whose loss causes a transition to the MES subtype. We describe differences 

between subtypes in their methylation and chromatin landscapes at base-pair resolution, 

including a novel CpG Island  Methylator Phenotype (CIMP)-like  pattern of 

hypermethylation targeting normal brain bivalent promoters in the RTK_II subtype. We 

identified 10 consensus MRs using orthogonal analyses of superenhancers and gene  co- 

expression networks, and we show  that the removal of SOX10 in an RTK_I model results in 

MR activation, phenotypic, and epigenetic changes characteristic of the MES subtype. Our 

analysis is the first comprehensive comparative analysis of GB subtype epigenomes, and 

illustrates the interplay between epigenetics, gene  expression and MR activity.

Mike Fletcher 
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Stearoylation vs. palmitoylation of GNAI proteins: regulation of their localization and 

function 

Hana Nuskova, Aurelio A. Teleman 

Division of Signal Transduction in Cancer and Metabolism, DKFZ 

 

Protein stearoylation is emerging as an important posttranslational modification regulating 

cellular metabolism and growth. Here, we report that GNAI proteins (GNAI1–3, G protein 

subunit alpha i1–3) can be either palmitoylated or stearoylated on the same cysteine residue 

(Cys3), and we show that both palmitoylation and stearoylation require preceding 

myristoylation of the neighboring N-terminal glycine (Gly2). Without compromising their 

plasma membrane targeting, stearoylation of GNAI proteins hampers their localization into 

lipid rafts, which accommodate many signaling events. GNAI1 and GNAI3 are essential for 

full activation of growth-promoting AKT signaling downstream of some receptor tyrosine 

kinases, such as EGF receptor. In the presence of stearate, however, EGF-stimulated AKT 

activation is suppressed and cell proliferation is restrained. We hypothesize that increased 

abundance of exogenous stearate leads to accumulation of stearoylated GNAI proteins. 

Then, these lose their affinity for lipid rafts and thus are spatially hindered from participation 

in AKT signaling. This mechanism could also explain, at least in part, why dietary stearate 

reduces cancer risk.

Hana Nuskova 



DKFZ PostDoc Retreat 2018 
 

44 
 

 

 

 

 

Junb in inflammation-associated colorectal cancer 

Thomas R. Reich, Sören Strohmenger, Peter Angel, Marina Schorpp-Kistner 

Division of Signal Transduction and Growth Control, German Cancer Research Center 

 

More than two thirds of colorectal cancer cases (CRC) can be attributed to accumulating 

sporadic mutations. Major risk factors for developing CRC are consumption of tobacco and 

alcohol, adiposity, but also certain nutritive factors. Additionally, chronic inflammatory 

bowel diseases like Crohn’s disease (CD) and Ulcerative Colitis (UC) are well known to be 

associated with a high CRC risk. In the focus of our research project is the AP-1 subunit Junb 

which has diverse and strongly context-dependent effects on angiogenesis, bone formation, 

wound healing and inflammation/ immune response. In the context of inflammation-

induced CRC we are investigating the impact of Junb knock-out on the development of an 

acute or chronic colitis and finally tumor formation in a CRC mouse model. Here, colitis is 

induced by Dextran sulfate sodium salt (DSS) added to the drinking water which leads to the 

development of a robust intestinal inflammation resembling CD and UC especially. For the 

tumor experiment a colotropic tumor initiator (Azoxymethane - AOM) will be used. In this 

background, we first want to analyze the influence of Junb on the induction and resolution 

of colitis and finally its impact on carcinogenesis either in epithelial cells or cells of the 

tumor/ tissue microenvironment. 
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Function of the Receptor for Advanced Glycation End Products (RAGE) in Inflammation-

associated Liver Carcinogenesis 

Wai-Ling Macrina Lam (1), Doris Schneller (1), Peter Angel (1) 

(1) Division of Signal Transduction and Growth Control, German Cancer Research Center (DKFZ), Heidelberg, 

Germany 

 

Hepatocellular carcinoma (HCC) preferentially develops in the context of chronic liver 

damage and inflammation. Chronic liver injury results in impairment of hepatocyte 

regeneration and activation of hepatic progenitor cells (HPC), leading to inflammation-

associated tumor formation. The receptor for advanced glycation end products (RAGE) 

signaling axis is often associated with inflammatory responses and contributes to steatosis, 

fibrosis, HCC formation and metastasis. It plays an essential role in modulating the tumor 

microenvironment and functions as a key regulator in HPC activation mediated by HMGB1, a 

damage-associated molecular pattern (DAMP) molecule that is released by immune cells and 

necrotic cells. In this study, we aim to delineate the underlying mechanistic and functional 

role of RAGE in HPC activation during inflammation-associated hepatocarcinogenesis. We 

demonstrated that RAGE was highly expressed in HPC when compared with other liver 

resident cells and tissues from an inflammation-driven HCC mouse model (Mdr2-knockout; 

Mdr2-/-). Moreover, we have shown that HPC were highly activated and migrated towards 

inflamed regions of the liver in mice fed with CDE diet (a diet that results in massive liver 

injuries). Hence, we hypothesized that RAGE plays a significant role specifically in HPC in 

response to liver damage. Currently, we are using HPC-specific Rage knockout (RAGEΔHPC) 

mice subjected to CDE diet, or Mdr2-/-RAGEΔHPC double knockout mice, to address three 

aspects of RAGE's potential role in HPC: (1) HPC activation, (2) chronic liver inflammation and 

(3) carcinogenesis. Furthermore, In vitro experiments were performed using primary HPCs 

that carry either a wildtype or RAGE KO genotype isolated from mice fed with CDE diet. We 

found RAGE itself had no impact either on HPC or HCC cell proliferation. However, we 

demonstrated that HPC migration and MAPK and NFκB signaling were affected upon HMGB1 

stimulation. Our results implied that HPC preferentially responds to a pro-inflammatory 

tumor microenvironment mediated by HMGB1. 

Doris Schneller 
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Mechanistic investigation of epigenetic modifications induced by metabolic changes in 

AML 

Elisa Donato (1), Simon Raffel (1), Mattia Falcone (1), Carl Herrmann (2), Andreas Trumpp (1) 

(1) DKFZ, Division of Stem Cells and Cancer, Heidelberg, Germany; (2) DKFZ, Cancer Regulatory Genomics, 

Heidelberg, Germany 

 

Acute Myeloid Leukaemia is the most common and aggressive adult leukaemia with a high 

frequency of relapse and mortality. This is likely due to the failure to eliminate the malignant 

stem like population (LSCs) composed by low cycling cells that give rise to highly proliferating 

blast type progenitors. Although the currently available chemotherapeutic agents efficiently 

eradicate blasts, LSCs can be retained and cause relapse. Therefore, new therapeutic 

strategies aimed to specifically eradicate them is urgently needed. These insights led to an 

increasing interest in understanding the molecular mechanisms governing LSCs biology. 

Along this line, recent reports (Raffel et al. Nature 2017) highlight the crucial role of 

Branched Chain Amino Acid (BCAA) catabolism in LSCs. Indeed, BCAA Transaminase 1 

(BCAT1) is highly expressed in LSCs and led to reduction of alpha-ketoglutarate (aKG) levels, 

with consequent impairment of aKG-dependent dioxygenases activity, such as TET1/2, and 

increase in DNA methylation, resembling AML with TET or an IDH mutation. Moreover, 

BCAT1 overexpression is associated with poor overall survival in patients which have no TET 

or IDH mutation. However, aKG is also a cofactor of histone-demethylases and it remains 

unclear whether BCAT1 also affects these enzymes, which regulate chromatin structure and 

activity. Genome wide approaches (i.e. ChIPseq for specific histone marks, ATACseq, 

RNAseq, DNA methylation) are used to mechanistically dissect the connexion between 

BCAT1 mediated metabolic changes and alterations in the chromatin landscape of AML cell 

lines (HL-60, SKM1-MOLM-13) and LSCs. In order to understand if BCAT1 is controlling the 

chromatin structure, the transcription factor binding and the histone methylation status, we 

performed H3K27ac-H3K27me3-H3K4me1-H3K4me3 ChIPseq experiments and ATACseq on 

control and BCAT overexpressing cells. Despite the global DNA methylation changes 

observed in BCAT1 overexpressing cells (Raffel et al., Nature 2017). ChIPseq and ATACseq 

analyses did not show a global change in chromatin structure and modifications. 

Nonetheless, differences in specific loci were identified after BCAT1 overexpression 

suggesting a more complicated scenario and opening the road for further analyses. This 

work will provide rationale for the use of metabolic enzyme inhibitors (alone or in 

Elisa Donato 
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Enhanced Resilience of Intestinal Stem Cell Niche Following Millimeter-Scale Radiation 

Injury 

E. Bahn (1), M. van Heerden (2), J. Gueulette (3), K. Slabbert (4),W. Shaw (2), M. Alber (1) 

(1) Department of Radiation Oncology, Universitätsklinikum Heidelberg; (2) Department of Medical Physics, 

University of the Free State, Bloemfontein, South Africa; (3) Université Catholique de Louvain, Belgium; (4) 

iThemba LABS, Somerset West, South Africa 

 

Radiation-based cancer treatment relies on a differential response between tumor and 

normal tissue, which is hypothesized to depend on the radio-sensitivity of stem cell niches. 

The intestinal stem cell (ISC) niche situated at the base of the intestinal crypts maintains the 

epithelial lining despite constant exposure to a cytotoxic environment. Due to its high radio-

sensitivity, the intestine presents an organ at risk in radiotherapy. The so-called dose-volume 

effect plays an important role in radiotherapy: tissue response depends, apart from dose, on 

the irradiated tissue volume. The driving mechanism behind this effect is not understood up 

to date. In this study, 5, 7 and 10 mm jejunal sections of (12 ± 2) weeks old female NIH strain 

mice were irradiated extra-corporally and whole bowel was irradiated intra-corporally with 

8-24 Gy 6 MV X-Rays. An in vivo clonogenic assay was performed 84h post irradiation on 

H&E stained histology slides from 3 central positions of irradiated jejunum. We observed an 

increase in crypt survival by up to one order of magnitude 84 h post irradiation for 5 and 

7mm irradiated volumes. No difference was found between 10mm and whole bowel 

irradiation. Biomathematical modeling allowed us to reproduce this behavior precisely on a 

cell and crypt level, generating the hypothesis of two essential contributors to differential 

radio-sensitivity at millimeter-scale irradiated volumes: (1) Enhanced Regenerative capacity 

is expressed through accelerated proliferation/reduced cell loss. The reserve ISC pool is 

unchanged. (2) Cell-cycle checkpoint-based mitotic delay decreases from 1 h/Gy for large 

irradiated volumes to 0.3 h/Gy for 7mm and 0 h/Gy for 5mm. Checkpoint adaptation 

denotes a pathological checkpoint recovery before complete DNA repair and has recently 

been proposed as a driving force behind mammalian radio-sensitivity. Our observations 

suggest a recovery of normal checkpoint function as a mechanism behind the volume effect. 

The observation that this effect is lost at length scales of 10mm and larger demands the 

postulation of millimeter-range tissue communication after radiation injury.

Emanuel Bahn 
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Somatic Diversification in Immunity (D150), DKFZ, Heidelberg 
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