
MASTER’S THESIS: FUNCTIONAL SIGNIFICANCE OF MOLECULAR INTERACTORS OF 
MAP4K4 IN MEDULLOBLASTOMA:  

Description of research: Medulloblastoma (MB) is an aggressively growing tumor of the 
cerebellum in infants, children, and young adults. It can infiltrate healthy brain tissue, 
disseminate inside the cerebellum, and metastasize to the leptomeninges of the brain and the 
spinal cord. We investigate the molecular mechanisms underlying brain infiltration using 
biochemical approaches and visualize the associated cellular events in vitro and ex vivo using 
state-of-the-art microscopy. Our goal is to develop novel targeted therapies that block brain 
tissue infiltration and growth of the tumor cells. Towards that, we identify proteins relevant for 
invasion and growth of the tumor cells and 
explore novel molecular targeting strategies to 
block the function of these proteins. We use 3D 
cell culture and ex vivo model systems that 
allow for adequate and physiologically relevant 
evaluation of cancer cell behavior and 
treatment efficacy. 

Project: We have identified the protein kinase 
MAP4K4 as a driver of invasion in cancer cells. 
Using a kinase effector discovery approach, we 
have identified putative interactors and 
effectors of MAP4K4 in MB. The objective of 
the Master’s project is to characterize novel 
interactors of MAP4K4 in the context of MB and 
to explore their functional significance in MB 
tumor cell growth and dissemination.   

The aims of the Master’s thesis project are: 

1. To validate novel molecular interactors of MAP4K4
2. To determine the implication of MAP4K4 interactors in growth and invasion control in

MB
3. To explore targeting approaches to restrict pro-metastatic functions of MAP4K4

effectors
What you will learn: 

• Cell biological and biochemical approaches to study protein interaction and function
• 3D cell culture, orthotopic tumor cell implantation in zebrafish larvae
• Confocal/quantitative microscopy and live-cell imaging

Supervisor: Prof. Dr. Martin Baumgartner 
Institute: University Children’s Hospital Zürich, Children’s Research Center 

Pediatric Molecular Neuro-oncology Research Lab   
Balgrist Campus, Lengghalde 5, 8008 Zürich 

e-Mail: Martin.Baumgartner@kispi.uzh.ch 
Phone: 044 266 37 30 
Links: https://pediatric-molecular-neurooncology.ch/
Requirements: Genuine interest in the cell biology of cancer and in molecular anti-

cancer target discovery and validation. Motivation to work in a wet-lab 
environment and to find answers for biological questions, curiosity to 
better understand biological processes. Some experience in wet lab work 
is an asset 

Starting date: Start after August 2022, upon agreement 



         

  
 

 
MASTER’S THESIS:  MOLECULAR MECHANISMS OF INVASION CONTROL 
Description of research:  

Medulloblastoma (MB) is an aggressively growing tumor of the cerebellum in infants, 
children, and young adults. It can infiltrate healthy brain tissue, disseminate inside the 
cerebellum, and metastasize to the leptomeninges of the brain and the spinal cord. We 
investigate the molecular mechanisms underlying brain infiltration using biochemical and cell 
biological approaches and visualize the associated cellular events in vitro and ex vivo using 
state-of-the-art microscopy. Our goal is to develop novel targeted therapies that block brain 
tissue infiltration and growth of the tumor cells. Towards that, we characterize molecular 
signaling pathways that contribute to invasion and growth of the tumor cells. 

We specifically focus on molecular mechanisms that control actin cytoskeleton dynamics 
and endocytic turnover as a basis for the design of future anti-metastatic therapy approaches.  

 
Hypothesis: Aberrant integration of extracellular cues establishes an oncogenic phenotype 
that promotes growth and invasiveness. 
 
Objective: To identify molecular mechanisms of invasion control in MB 
 
The aims of the Master’s thesis project are: 
 

1. To identify and select putative regulator of invasion control (“protein of interest (POI)”) 
in MB cells based on ongoing projects and published data 

2. To determine expression levels and functional significance of POI in growth and 
invasion control 

3. To characterize function of POI at molecular level 
* POI will depend on status of ongoing laboratory projects. Further information upon request. 
 
What you will learn:  

• Cell biological and biochemical approaches to investigate protein function in 2D and  
3D cell cultures and in the tissue context 

• Confocal/quantitative microscopy and live-cell imaging to quantitatively describe 
spatio-temporal context of protein function 

 
Supervisor:  Prof. Dr. Martin Baumgartner 
Institute:  University Children’s Hospital Zürich, Children’s Research Center 

Pediatric Molecular Neuro-oncology Research Lab     
Balgrist Campus, Lengghalde 5, 8008 Zürich 

e-Mail: Martin.Baumgartner@kispi.uzh.ch 
Phone:  044 266 37 30 
Links: https://pediatric-molecular-neurooncology.ch/  
Requirements: Genuine interest in the cell biology of cancer and in molecular anti-

cancer target discovery and validation. Motivation to work in a wet-lab 
environment and to find answers for biological questions, curiosity to 
better understand biological processes. Some experience in wet lab work 
is an asset 

Starting date:  Start beginning 2023, upon agreement 
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MSc thesis project in Cancer Biology on ADP-ribosylation Signaling 
Hottiger lab, Irchel Campus, University of Zurich  
Our international team is looking for a motivated M.Sc. student to join the lab.  
 
Description: The research in our group aims to understand how human cells use ADP-
ribosylation signaling and biology, as well as how these mechanisms are subverted in 
highly proliferative cancer cells. We recently discovered that some human tumors 
express a specific ADP-ribosyltransferase that ADP-ribosylates proteins that are known 
to regulate cellular senescence and cytokine expression. Cell viability was also 
drastically reduced when this enzyme was inhibited with a specific inhibitor. 
 This master's thesis aims to identify the cellular signaling mechanisms that are 
responsible for the expression of the ADP-ribosyltransferase and to investigate the 
regulatory aspects of the induced cellular ADP-ribosylation in human tumor cells. The 
project includes biochemical, molecular, and cell biology technologies, such as 
cloning, cell transfection, immunofluorescence, and immunoblotting. 
 
Work environment: You will be part of a dynamic worldwide renowned international 
research group of about 12-14 people embedded in the interactive and supportive 
environment of our Department, the Department of Molecular Mechanisms of Disease. 
You will participate in weekly group meetings, one-on-one discussions, progress 
report seminars and literature sessions and benefit from a comprehensive scientific 
education in a vibrant research environment.  
 
Qualifications: When working in the lab, you should feel comfortable and confident, 
have a genuine interest in cell biology and molecular cancer research, and be highly 
motivated. It is advantageous if you have experience with mammalian cell culture and 
standard molecular biology techniques. Good communication skills and enthusiasm 
will help you to interact with our team. 
 
Applications: Interested candidates should send their CV together with a short 
motivation letter to michael.hottiger@dmmd.uzh.ch.  
 
Starting date: Negotiable.  
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Department of Molecular 
Mechanisms of Disease 

University of Zurich 
Winterthurerstrasse 190 
CH-8057 Zürich 
Phone +41 44 635 54 71 
Fax     +41 44 635 54 68 
www.dmmd.uzh.ch 

MSc thesis project in Cancer Biology regulated by ADP-ribosylhydrolases 
Hottiger lab, Irchel Campus, University of Zurich  
Our international team is looking for a motivated M.Sc. student to join the lab. 

Description: ADP-ribose is a signaling molecule that is synthesized by ADP-
ribosyltransferases (ARTs) and attached to proteins (i.e., ADP-ribosylation). PARP 
inhibitors used in the clinic for the treatment of multiple cancers have already 
demonstrated its importance. By removing ADPr from proteins modified by ARTs, 
ADP-ribosylhydrolases play an equally critical role in ADPr signaling. When ADP-ribose 
is added or removed from proteins, significant changes are experienced in cellular 
processes, including cancer-relevant responses to stress. 

The aim of this master project is to define the target proteins of specific ADP-
ribosylhydrolases in human tumor cells and to investigate the functional consequence 
of these modification. The project includes biochemical, molecular and cell biology 
readouts including immunofluorescence or immunoblotting and mass spectrometry 
analysis of the cellular ADP-ribosylome. 

Work environment: You will be part of a dynamic international research team of about 
12-14 people embedded in an interactive and supportive environment within the
Department of Molecular Mechanisms of Disease. Weekly group meetings, one-on-
one discussions, progress report seminars, and literature sessions provide you with a
comprehensive scientific education in a dynamic research environment.

Qualifications: You should have a genuine interest in cell biology and molecular cancer 
research, a high level of motivation, and feel comfortable and self-confident when 
working in the lab. Prior experience with mammalian cell culture and mass 
spectrometry is an advantage. Good communication skills and enthusiasm will allow 
you to interact with our team.  

Applications: Interested candidates should send their CV together with a short 
motivation letter to michael.hottiger@dmmd.uzh.ch. 

Starting date: Negotiable. 



 

 

 

 

 

            Targeting treatment-resistant metastatic melanoma 
 

Cutaneous melanoma is one of the most aggressive cancers and metastasizes already in early stages through the lymph 
and blood vessels to distant organs. It is the most deadly skin cancer and its incidence rates are still increasing worldwide, 
which especially impacts Switzerland with the third highest rate of melanoma after Australia and New Zealand. Although, in 
recent years promising small molecules and immunotherapies targeting malignant melanoma have been developed, 
resistance occurs in most cases. Therefore, finding new treatment strategies for melanoma patients is an urgent medical 
need.  

The Levesque laboratory specializes in translational oncology research in the Department of Dermatology at the University 
Hospital of Zurich and the University of Zurich. We are working in close collaboration with physicians as well as with the 
pharmaceutical industry to develop the best treatment options from bench to bedside.  

The lab is equipped with the most advanced technologies, such as 10x sequencing, multiplex imaging, high-performance 
computing, ex vivo and in vivo tumor models, and has access to one of the world’s largest live melanoma biobanks. It is a 
dynamic team of Master’s, PhD, and clinical PhD students as well as technicians, post-docs, and clinical researchers 
working on translational research questions.  

 

We are looking for highly motivated Master students and have the following projects: 

Project 1: The role of extracellular vesicles in treatment resistance and melanoma cell phenotypes (Dr. Evelyn Lattmann) 

Project 2: panRAF/MEK inhibitor combination for the treatment of melanomas with NRAS mutations (Dr. Ossia Eichhoff) 

Project 3: The role of TEAD-signaling as a potential target for treatment-resistant melanoma (Dr. Ossia Eichhoff) 

Project 4: cAMP/CREB signaling in melanoma treatment resistance (Dr. Corinne Stoffel) 

 

If you are interested, please contact Prof. Mitch Levesque (mitchell.levesque@usz.ch) for further information. 

 

We look forward to recruiting new members of our team! 

 

 

 

 

 

 

 

https://scholar.google.com/citations?user=kC5Qi6sAAAAJ&hl=en
mailto:mitchll.levesque@usz.ch


Mechanisms of DNA replication stress in liver cancer 

Our interdisciplinary team is looking for a highly motivated M.Sc. student interested in 
interdisciplinary cancer research.  

Project description: 
Background and relevance: Genomic instability is a hallmark of hepatocellular carcinoma (HCC) 
independent of the etiology. HCC is recognized as the predominant form of liver cancer which 
ranks as the 6th most common cancer and the 3rd most common cancer-related death 
worldwide. Although accumulating evidence suggests a pivotal role for replication stress in HCC 
onset, sources and mechanisms of replication stress and replication-associated genomic 
instability in HCC remain elusive.  

Aim: The overall aim of this project is to decipher replication stress in HCC to develop potential 
therapeutic strategies for HCC patients. Thus, the first goal will be the development of HCC 
patient-derived organoids. Further, we will optimize and apply a panel of molecular techniques 
to study replication stress and DNA damage, to uncover potentially revealing differences in 
replication mode, DNA damage accumulation and replication stress response in HCC.  

Techniques: You will gain experience in basic molecular and cellular research such as 
immunostaining (IF and IHC), protein extraction, western blotting and cell culture with 
organoids. Additionally, you will be trained in specific molecular techniques to study replication 
stress such as DNA fiber spreading assay, comet assay and electron microscopy.  

Working environment: 
This interdisciplinary project is part of a PhD project shared between two groups - the Lopes’ 
and Weber’s lab - at the Institute of Molecular Cancer Research 
(https://www.imcr.uzh.ch/en/research.html). You will be directly supervised by a PhD student, 
who is co-supervised by both PIs. Moreover, you will participate in weekly group meetings, 
one-to-one discussions with your supervisor, progress reports and literature sessions. Further, 
you will get the opportunity to work in basic and translational research mainly located at the 
Irchel campus (IMCR), with occasional work also at the University Hospital Zurich.  

Starting date 
Preferably fall semester 2022 (a different starting date can be discussed). 

Application:  
Motivated candidates should send an application (including CV) to Prof. Massimo Lopes 
(Lopes@imcr.uzh.ch) and Prof. med. Achim Weber (achim.weber@usz.ch).  



Prof. Magnani’s cancer immunotherapy laboratory has a vacancy for a Master’s thesis 
project on advancing CAR T cell immunotherapy for hematological malignancies 

University Hospital of Zürich 

Our mission: We aim to advance cancer immunotherapy with non-viral engineering of next-
generation chimeric antigen receptor (CAR) T cells.  
Harnessing the immune system has revolutionized the treatment options over the past decade 
for the treatment of hematologic and solid tumors. Specifically, CAR T cells are engineered 
with a chimeric receptor that allows the recognition of antigens expressed by tumor cells. 
Despite the high response rate obtained in hematological malignancies, patients with a high 
tumor burden and characterized by a history of multiple prior lines of therapy often do not 
respond. In some cases, the responses achieved do not last long. Therefore, it becomes 
increasingly urgent to combine CAR weapons with multiple targeting options and different 
functionalities, i.e., multi-targeting CAR molecules, checkpoint blockages, and safety switches. 
To avoid the use of viral vectors, which require complex infrastructures and trained personnel 
in the CAR T cell production chain, we work with non-viral engineering. In particular, the 
Sleeping Beauty transposon allows stable gene expression and increased DNA cargo insertion, 
enabling the design of more complex transgenic cassettes. Our goal is to design next-
generation CAR T cells that are capable to tackle the immunosuppressive microenvironment 
and prevent relapse through this approach. 

Description of the project: To produce next-generation CAR T cells, target proteins will be 
selected that demonstrate homogeneous surface expression on tumor cells and absence of 
expression in healthy tissues. A rational combination of multi-targeting with immune 
checkpoint blockage will be evaluated to prevent the selection of resistant leukemic clones 
and T-cell exhaustion in the tumor microenvironment. As part of the project, the candidate 
will use non-viral engineering, LV vectors, CRISPR/Cas9, and mRNA technology to optimize 



CAR T cell potential with multi-targeting functions. In vitro and in vivo characterization will be 
instrumental to perform proof-of-concept studies to assess the pre-clinical efficacy and safety 
of developed CAR T cell immunotherapies. An example is shown in the figure. The in vivo 
activity of CD117 CAR T cells produced with SB vector was evaluated in a leukemic mouse 
model with the Molm-14 myeloid tumor cell lines transfected with luciferase (A). CAR T cells 
generated with non-viral technology were able to fight the disease (B) as well as LV-
transduced CAR T cells, as shown by decreased flux signal (C) and prolonged survival of treated 
animals compared with the untreated control and mice treated with non-transduced T cells 
(NT). At the end of the experiment, tumor cells in the bone marrow (BM, E), spleen (F), and 
peripheral blood (PB, G) were significantly reduced by our therapy. 

Techniques used in the laboratory: The main techniques used in the laboratory comprise in 
vitro T cell culturing, CAR T cell production, functional characterization, flow cytometry, 
molecular biology, and microscopy. CAR T cell immunotherapies are assessed in vivo in mice 
cancer models. 

Lab vision: Working in an academic lab focused on immunotherapy means working at the 
vanguard of innovation. We will be using cutting-edge technologies and making science with 
the highest standard of quality. This is possible only through strong motivation and 
commitment. We value a culture of integrity, communication, motivation, and commitment. 
We encourage collaborative work and perseverance to achieve our common goal of 
translating new therapies. A PhD student, who will train you and help you in the conduction 
of your experiments, will supervise you throughout your Master’s thesis project. By joining 
the laboratory at the department of Oncology and Hematology of the USZ, you will get the 
chance to evolve in an environment shared by brilliant and devoted scientists and medical 
doctors. 

Contact: We are looking forward to your application. Please contact Prof. Dr. Chiara F. 
Magnani at: chiara.magnani@usz.ch 

mailto:chiara.magnani@usz.ch


A Confocal Microscopy picture on cells expressing tumour antigens B Immuno Fluorescence on a tumour treated with CAR 
T-cells (in green) to assess the infiltrate in our in vivo models (in red the tumour vasculature).

• In vitro: CAR T-cell production (from virus production to CAR generation), Cloning, Cytotoxicity assays, Flow Cytometry,
Confocal microscopy, Cell culture.

• Ex vivo: Immuno-Fluorescence, Flow cytometry analysis on tissues from mice therapy studies.

Team and Contact 
Interested candidates can contact Prof. Manz (markus.manz@usz.ch) or Christian Pellegrino 
(christian.pellegrino@usz.ch). 

Starting upon agreement. Duration 6-12 months. 

Tackling solid tumour obstacles using adaptor guided anti-FITC CAR T-
cells 

Experimental Hematology (Prof. Markus G. Manz) 

Background. The majority of solid tumours create a hostile microenvironment, with many obstacles preventing the 
correct function and expansion of CAR T-cells. One of the hurdles is the highly heterogeneous population which together form 
the solid tumour lesion. Our research focuses on the employment of Adaptor FITC CAR T-cells which have the ability to 
recognise multiple tumour associated antigens, guided by bispecific adaptor molecules conjugated to Fluorescein.  

Project Objective. Our goal is to validate the Adaptor FITC CAR T-cells in vitro and in vivo. Currently, we are working 
on several projects targeting multiple antigens in an array of solid tumours. The research includes cancers such as 
prostate, neuroendocrine, renal cell carcinoma, brain. If you would like to know more detail, please find the contact information 
below. 

Techniques you will acquire 

A B



Interested candidates should contact 
 Markus Manz, MD  (markus.manz@usz.ch)

     Laura Volta, PhD (laura.volta@usz.ch)
Starting upon agreement. Duration 6-12 months.

Guiding T-cell Selectivity by Novel Targeted Therapeutics

Master Thesis 

Experimental Hematology Lab, Department of Medical Oncology and Hematology (Prof. Markus G. Manz)

Background
Our research is focused on hematopoietic and immune system development, homeostasis, and function, as well
as on hemato-lymphoid disease. We aim to develop practical new strategies for clinical intervention in states of
malignancy and transplantation of hematopoietic cells.

T-cell engaging and activating bispecific antibodies are biopharmaceuticals able to simultaneously binding two
different antigens, bridging together target (e.g. tumor) cells and effector T-cells. The cross-linking leads to T
cell activation and elicits a potent and selective TCR/MHC-independent cytolytic activity. The technology has
been successfully used to generate several products in clinical development.

Therapies based on TCR/MHC-independent recruitment of T-cells are first-in-class proof of principle
achievements and represent a major leap forward towards cure of cancer. However, they also frequently lack
sufficient efficacy and are associated with on-target/off-tumor toxicity. In this project, we propose to
generate novel, targeted small immuno-modulatory antibodies, capable of preferential localization at the tumor
site, that would serve both needs, effector enhancement as well as on-target/off-tumor tissue protection.
 

Project Objective

Methods and Techniques
 Cloning
 Antibody production, purification, and analysis (SDS Page, Chromatography)
Cell culture and Cytotoxic Assays
Flow cytometry Analysis

Team and Contact



Master Thesis

The Interferon system in the
control of DNA replication

ISG15

Background: The ubiquitin-like modifier ISG15 (Interferon-Stimulated
Gene 15) is strongly induced by interferons, bacterial and viral
infection. ISG15 is emerging as an important oncoprotein and a
potential diagnostic and therapeutic target for cancer. Despite its
interest for human health, a functional and comprehensive analysis of
the role of Interferon/ISG15 system in carcinogenesis is still missing.

Goal: Deciphering the role of Interferon/ISG15 in the maintenance of
genome integrity, by focusing on their specific role in the DNA damage
response and DNA replication.

Techniques: We use various techniques: biochemistry, molecular and cellular biology, proteomics, gene editing
techniques based on CRISPR/Cas9 technology, FACS analysis, clonogenic assay, 3D cultures, single DNA molecule
assays to measure DNA replication, immunofluorescence and quantitative imaging.

Figure 2. ISG15 expression levels impact on replication fork progression in different systems. (A) Time course of ISG15 expression in U2OS treated with
IFN-! (30 U/ml, 2 h) and chased for the indicated time points before lysis. (B) Analysis of IdU track length measurements in U2OS cells treatedwith IFN-! as in A.
At least 100 tracks were scored per sample (n = 3). (C) ISG15 protein levels in U2OS FIT cells carrying ISG15 WT or ISG15 KO treated with IFN-! (30 U/ml, 2 h)
and chased for 46 h before lysis. Phosphorylated STAT1 (pSTAT1) reveals activation of IFN-! pathway. Immunoblot with STAT1 and GAPDH are used to

Raso et al. Journal of Cell Biology 5 of 16
Interferon accelerates replication fork rate https://doi.org/10.1083/jcb.202002175
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Figure 5. High levels of ISG15 unleash DNA replication, induce DNA breakages and sensitize cells to genotoxic stress. (A) Top: Schematic repre-
sentation of DNA fiber assay strategy. Bottom: Effect of CPT treatment (50 nM), optionally added concomitantly with the second label (IdU), in U2OS FIT cells

Raso et al. Journal of Cell Biology 10 of 16
Interferon accelerates replication fork rate https://doi.org/10.1083/jcb.202002175
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Figure5.HighlevelsofISG15unleashDNAreplication,induceDNAbreakagesandsensitizecellstogenotoxicstress.(A)Top:Schematicrepre-
sentationofDNAfiberassaystrategy.Bottom:EffectofCPTtreatment(50nM),optionallyaddedconcomitantlywiththesecondlabel(IdU),inU2OSFITcells

Rasoetal.JournalofCellBiology10of16
Interferonacceleratesreplicationforkratehttps://doi.org/10.1083/jcb.202002175
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Penengo Lab 
www.imcr.uzh.ch/research/Penengo.html

Context: The Lab is located at the Institute of Molecular Cancer Research (IMCR), a worldwide renowned centre
dedicated to genome stability. The student will be exposed to a vibrant atmosphere and an international
scientific environment and will participate to scientific discussions during meetings and journal clubs.

Candidate: We are looking for highly-dedicated students with good communication skills and propensity for
teamwork, genuinely interested in understanding the mechanisms of cancer development.

Interested in the position? Please send an email to: penengo@imcr.uzh.ch

References
Raso et al, J Cell Biol 2020. doi: 10.1083/jcb.202002175



Penengo Lab 
www.imcr.uzh.ch/research/Penengo.html
Starting date: negotiable

Interested in the position? Please send an email to: penengo@imcr.uzh.ch

Background: Maintaining genome stability is
crucial for all living cells and organisms. The repair
of the highly cytotoxic DNA double-strand breaks
is based on a variety of factors that modify
chromatin structure, such as kinases and ubiquitin
ligases. We recently found that a key event is the
phosphorylation of ubiquitin, phosphoUb, quite a
new concept in the ubiquitin field.

Project 2:   Ubiquitin phosphorylation 
as new signaling system

Goal: Investigating the dynamics of phosphoUb
modification on chromatin, by identifying the
players involved in this novel phosphoUb-based
signalling system.

Techniques: We use various techniques: biochemistry, molecular and cellular biology, proteomics, gene editing
techniques based on CRISPR/Cas9 technology, FACS analysis, DNA repair reporter assays, single DNA molecule
assays to measure DNA replication, immunofluorescence and quantitative imaging.

Context: The Lab is located at the Institute of Molecular Cancer Research (IMCR), a worldwide renowned centre
dedicated to genome stability. The student will be exposed to a vibrant atmosphere and an international
scientific environment and will participate to scientific discussions during meetings and journal clubs.

Candidate: We are looking for highly-dedicated students with good communication skills and propensity for
teamwork, genuinely interested in understanding the mechanisms of cancer development.

ubiquitin

References
Walser et at Mol Cell 2020. doi: 10.1016/j.molcel.2020.09.017
Mattiroli and Penengo, Trends Genet 2021. doi: 10.1016/j.tig.2020.12.005



  

sendoel lab

Contact us:

ataman.sendoel@uzh.ch

What we are doing: 
We are studying how protein synthesis regulates different aspects of mammalian 
development and cancer. Recent advances in computational and experimental 
approaches to monitor protein synthesis identified numerous hitherto unknown 
microproteins, which either regulate a known protein or act independently. Our aim is to 
discover how the newly identified microproteins operate in cells and how they control 
homeostasis as well as cancer initiation and progression.

What you should bring: 
You should strive for developing critical and independent thinking to tackle problems in 
basic research. You should be curious about the still unknown and willing to discuss your 
science with the group and also communicate with a broader audience. You should be 
actively engaged with your colleagues and willing to get involved in their research to give 
insightful input. Be open to wherever science leads you to.

What we offer: 
We work in a highly international environment that is open for scientific discussions and 
encourages you to develop and pursue your own scientific ideas. We value independent 
thinking and experimenting and will help you to get to the next stage in your scientific 
career. We have expertise in applying state-of-the-art technologies to study questions at 
the frontier of science. We teach project and experimental design, various lab techniques, 
data analysis and interpretation, and will help you to deepen your presentation and 
writing skills.

What you will be working on: 
You will pick a newly identified microprotein of the human or mouse translatome and be 
guided through developing and executing a project to identify its role in cancer.
The list of techniques that you will touch on the way: large-scale data analysis, molecular 
cloning, cell culture and lentiviral techniques, various CRISPR techniques, microscopy, 
FACS, basic protein and RNA techniques, polysome and ribosome profiling, basic 
bioinformatics. Presentation and writing skills.



 

Master Thesis in Cancer Biology 
Harnessing the immune system to restrict cancer progression and metastasis 

Tumor Immunology, Institute of Experimental Immunology, University of Zurich 
 
 

Contact 
Prof. Maries van den Broek (Tumorimmunology, Institute of Experimental Immunology) 
vandenbroek@immunology.uzh.ch 
https://www.immunology.uzh.ch/en/researchunit/oncology.html 

vandenBroek_Lab 

 
Our mission 
Understanding the mutual interaction between cancer and the immune system is the focus of the van den 
Broek lab. In particular, our dynamic, international team uses state-of-the-art basic research to understand 
how the immune system can be supported to control cancer in a sustainable way. 
We value team spirit, originality, intelligence, motivation and perseverance. 
 

Research projects 
A considerable proportion of tumor tissue consists of recruited and resident cells, often referred to as 
tumor microenvironment (TME). It is now accepted that the TME influences tumor progression as well as 
response to standard and immune therapies. 
Tumors that are heavily infiltrated by T-cells, especially be CD8+ T-cells, are commonly referred to as “hot” 
tumors. Such tumors are often characterized by a higher mutational burden and a type-I-interferon 
signature.  
Tumor-associated CD8+ T-cells are very heterogeneous and comprise effector, memory, exhausted as well 
as the recently described stem-like CD8+ T-cells. Especially the latter subtype seems essential for a clinical 
response to immune checkpoint inhibition. 
 
Harnessing the immune system to restrict cancer progression and metastasis is the overarching focus 
of our laboratory. 
Below you will find a short description of the individual projects. 
 
1. The influence of cancer-cell-intrinsic factors on the TME 
The cGAS-STING pathway appears to play a dichotomous role in immunity to cancer: STING-mediated 
induction of IFN-I provides necessary inflammatory signals but may also negatively affect tumor immune 
control. We will therefore address questions related to cGAS-STING and the TME.  
See also Schadt L, et al. Cell Reports 2019. 



 

 
 
Cancer-cell-intrinsic cGAS contributes to a hot TME. We showed that cancer 
cell-derived cGAMP is transferred to tumor-associated myeloid cells. Here, 
cGAMP activates STING and induces production of type I interferon. This 
promotes infiltration of protective CD8+ T-cells and improves survival as well as 
response to therapy. Adapted from Schadt L, et al, Cell Rep. 2019. 
 
 
 
 
 
 
 
2. Tissue response to radiotherapy 

Cancer-associated CD8+ T-cells are heterogeneous concerning phenotype and function. Cancer-cell-
intrinsic factors define which subsets of CD8+ T-cells are prevalent in the tumor microenvironment. 
Whether and how radio- or immunotherapy influence different tumor-resident CD8+ T-cell states is 
unknown. This project aims to better understand the dynamics of different CD8+ T-cell subsets in the 
tumor microenvironment under different conditions. 

 
 
3. Metastatic dormancy: CD8+ T-cell-mediated control of disseminated cancer cells 
Metastasis is the major cause of death in patients with breast cancer. Whereas some patients develop 
metastasis shortly after or even before diagnosis, others show metastatic lesions only years or decades 
after removal of the primary tumor. 
We discovered that dormancy of disseminated cancer cells is controlled by CD8+ T-cells. We will now focus 
on understanding the processes in the dormant tumor cell niche.  
See also Tallón de Lara P, et al. Nature Communications 2021. 

 
 
 
CD8+ T-cells mediate dormancy in disseminated breast cancer cells. Disseminated, dormant 
cancer cell in the lungs.  The picture shows a single, disseminated 4T07 breast cancer cell (red) 
that is not proliferating (negative for Ki67, green) in the lungs. Nuclei are stained by DAPI (blue). 
Adapted from Tallón de Lara P, Castañón Cuadrado H, et al, Nature Communications 2021. 
 
 
 
 

 
4. Innate immune control of liver metastasis 



 

The liver is one of the most common sites of metastasis. Compared to other organs, the liver harbors a 
unique immune environment characterized by the abundance of innate cell lineages, including 
conventional natural killer cells (cNK), natural killer T cells (NKT), and tissue type 1 innate lymphoid cells 
(trILC1s). We investigate the interplay between these innate lymphoid cells and disseminated cancer cells 

in the liver.  
See also Ducimetière L, Lucchiari G, et al., 
PNAS 2021 
 
 
Different subsets of innate lymphocytes in naïve and 
metastatic liver. 
Adapted from Ducimetière, Lucchiari, et al. PNAS 
2021 
 

Methods and techniques 
 

• A wealth of pre-clinical tumor models (transplantable, autochthonous, spontaneously 
metastasizing) and relevant immunological and clinical read outs for tumor progression and 
therapeutic response 

• Gene editing using CRISPR/Cas9 
• High-dimensional flow cytometry (>35 parameters) 
• Advanced 7-plex immunofluorescence and quantitative analysis (Vectra) 
• Samples (FFPE tissue, fresh tissue, blood) including clinical records from large and well-

characterized patient cohorts 
• Standard techniques for immunology, biochemistry and molecular biology including 

CRISPR/Cas9 and generation of recombinant lentiviruses 
 



                                                         
 
Master Thesis Project:  

 

“Base editing to define structure-function relationship in fusion transcription factors”  

 

Background 

Fusion transcription factors (fTFs) represent a major class of oncogenes, especially in sarcoma and 

leukemia. The focus of our lab are pediatric sarcoma including alveolar rhabdomyosarcoma that is 

driven by the PAX3-FOXO1 or PAX7-FOXO1 fTF, respectively. These proteins are the main drivers of 

aRMS tumorigenesis and their inhibition represents a promising therapeutic approach. However, TFs in 

general represent challenging drug targets due to the lack of enzymatic activity and druggable structural 

pockets. In depth characterization of their biology, including synthesis/stability, activation, co-regulation 

and downstream effects might reveal possibilities for indirect therapeutic interference. 

 

Project 

In the master project offered here, we will use a CRISPR/Cas9-based base editing approach to mutate 

individual amino acids in the genes coding for PAX3-FOXO1 or PAX7-FOXO1 in aRMS cells. With this 

approach we aim to measure the contribution of each amino acid to the functionality of these proteins 

and identify relevant domains and sites.  

 

 

 

We will apply a gene scanning format using an sgRNA library covering the whole gene and allowing 

mutation of the majority of the amino acids. sgRNAs affecting functionality of the gene will affect cell 

survival and drop out from the library over time, which can be detected by next generation sequencing. 

In parallel, amino acids of special interest such as targets for posttranslational modifications, will be 

mutated individually. Effects of mutations on the functionality of the TFs will be measured by gene 

expression profiling using qRT-PCR assays. Functional test will be used to evaluate the effect at the 

physiological level of the cells. 

 

Methods 

Cell culture, cloning, virus generation and transduction, pooled library screening, PCR and qRT-PCR, 

cell viability and cell proliferation assays, Western blot, flow cytometry. 

 

Lab location: Balgrist Campus (https://www.balgristcampus.ch/) 

         The lab is part of the department of oncology of the University Children`s Hospital Zurich. 

 

Starting date: 2023, upon agreement 

 

Contact: PD Dr. Marco Wachtel (marco.wachtel@kispi.uzh.ch) 

https://www.balgristcampus.ch/
mailto:marco.wachtel@kispi.uzh.ch
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