
Department of Molecular Life Sciences

Master’s thesis project
Basler lab, Irchel campus, University of Zurich

Our international team is looking for a highly motivated Master student to join us. 

Background The intestine is maintained by tight crosstalk between different cell types, including epithelial and
mesenchymal cells. The cellular composition of the intestine is highly dynamic and controlled by various
molecular programs. Embryonic programs were recently shown to be reactivated in the tissue damage and
diseases including cancer, driving tissue regeneration as well as disease progression. In the lab, we systematically
compare development and disease to define these programs.

We have systematically compared the developing and damaged colon and found a previously unknown
transient cell population called progenitors of embryonic enterocytes (eEnterocytes) which are absent in the
healthy adult colon, while reappear in colitis. Currently, we are studying the developing colon to understand the
role the eEnterocytes. We have single cell RNA sequencing (scRNAseq) of mouse embryonic and adult tissues in
different contexts which will serve as starting points to find new avenues for exploring the biology behind the
reappearance of these cells in colon inflammation and cancer.

Title: Defining the role of eEnterocyte progenitors in colon development

Reference:
Fazilaty, H. et al. Tracing colonic embryonic transcriptional profiles and their reactivation upon intestinal
damage. Cell Reports 36, 109484 (2021).

Project period Projects start date is flexible.
Contact Dr. Hassan Fazilaty, hassan.fazilaty@uzh.ch

The Master’s project
Objectives and techniques
- To identify the roles of eEnterocytes and the function of

uniquely expressed genes in these cells during mouse
embryonic development, colitis and colon cancer

- To analyse data from single cell RNA sequencing
(scRNAseq) experiments

- Perform tissue analyses to further validate findings of the
scRNA-seq, including immunostaining and RNA in situ
hybridization

- Perform molecular biology experiments including
ChIP/ChIP-seq, Reporter assay, expression analyses (qPCR
and sequencing)

Why to do a Master’s thesis with us? You will benefit from:
- Learning the concepts of developmental biology and its importance in understanding pathology
- Hands-on experience and training in molecular biology techniques
- Mentorship and development of skills in public speaking and scientific writing
- International and multidisciplinary research environment with direct
- Successful candidates will have the opportunity to be co-authors on high-impact publications.

Pre-requisites
- Strong interest and motivation in academic-based biology and biomedical sciences
- Basic knowledge in cell and molecular biology
- Knowledge of bioinformatics analyses, including R

The successful candidate will be co-supervised by Prof. Basler and Dr. Hassan Fazilaty, an experienced
postdoctoral fellow.



         

  
 

 

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 



Project Title:  
Genome editors contribution to tumorigenesis following viral infection 
 
Short description: The Kaposi sarcoma herpesvirus 
(KSHV) is an oncogenic virus and in co-infection with 
the Epstein-Barr virus it is associated with the 
occurrence of Primary effusion lymphoma. It was 
shown that KSHV can regulate the expression of AICDA, 
a cellular editor, through own viral proteins and 
miRNAs. AICDA is essential for adaptive immunity and 
mediates somatic mutations and DNA double strand 
breaks. If KSHV also influences the mutagenic activity 
of AID directly still needs to be elucidated. 
Furthermore, it is unclear what effect the co-infection 
of EBV and KSHV has on AID expression. In this project 
we aim to investigate the impact of KSHV on AID in the 
context of a double infection with EBV.  
 
Techniques: virus production, isolation of primary 
human B cells from blood, reverse transcription qPCR, cell culture of adherent and suspension cells, 
cell line production, gene integration with lentiviral system, flow cytometry, western blot 
 
Keywords: virus, KSHV, EBV, AID, flow cytometry, cell culture 
 
Supervisor: Prof. Dr. Richard Chahwan 
 
Institute: Institute of Experimental Immunology, Cancer Immunobiology 
 
Email: chahwan@immunology.uzh.ch  
 
Phone: +41 446353710 
 
Website: https://www.chahwanlab.com/  
 
Qualifications: We are looking for a motivated student who shows commitment and is eager to learn. 
Prior experience with mammalian cells is a plus. Good communication skills and enthusiasm are the 
assets that will allow you to productively interact with our team. 
 
Further information: Interested candidates, can send an email to chahwan@immunology.uzh.ch with 
a CV and a brief comment about their interest in the position. 
 
References: 
1-  APOBECs orchestrate genomic and epigenomic editing across health and disease. Cervantes-Gracia K^, 

Gramalla-Schmitz A^, Weischedel J, & Chahwan R*. Trends in Genetics. 2021, Aug 2:S0168-9525(21)00193-1 
2- Overlapping hotspots in CDRs are critical sites for V region diversification. Wei L, Chahwan R, Wang S, Wang 

X, Pham PT, Goodman MF, Bergman A, Scharff MD, MacCarthy T*. PNAS. 2015 Feb 2. pii: 201500788. 
3- Crosstalk between genetic and epigenetic information through cytosine deamination. Chahwan R*, Wontakal 

SN*, Roa S*. Trends Genet. 2010 Oct;26(10):443-8. doi: 10.1016/j.tig.2010.07.005. Epub 2010 Aug 26. 
 
 



Cancer biology: the role of BRAFV600E in pediatric gliomas 
Short 
description 

Among pediatric neoplasms, central nervous system (CNS) tumors 
represent the leading cause of mortality and morbidity in pediatrics and 
young adults. BRAFV600E is a key targetable alteration, detected in both 
pediatric low-grade gliomas (pLGG) and high-grade gliomas (pHGG). 
Blocking the Ras/MAPK pathway seems to be a promising strategy in 
BRAFV600E-positive tumors. Nevertheless, different responses have been 
observed in patients at different stages of the therapy.  
A master student position is available to identify mechanisms of 
resistance to targeted therapy in BRAFV600E pediatric gliomas. The 
student will mostly focus on selecting and targeting compensatory 
pathways leading to resistance, by using different omic strategies.  
This approach is promising to recapitulate the clinical conditions seen in 
children, with the purpose of improving patients’ oucome. 
The candidate will have the opportunity to experience different 
molecular and cellular biology techniques (protein and nucleic acid 
assays, cell culture, drug screening, advanced mycroscopy, handling of 
biopsies,…). 

Keywords Cancer biology, translational research, drug resistance 
Supervisor Prof. Ana Sofia Guerreiro Stücklin, MD PhD 

Translational Brain Tumor Research, Kinderspital Zürich 
ana.stuecklin@kispi.uzh.ch 

Co-supervisor Prof. Martin Baumgartner, PhD 
Pediatric Molecular Neuro-Oncology Research, Kinderspital Zürich 
martin.baumgartner@kispi.uzh.ch 
Phone office: +41 44 266 37 30 

Conditions Commitment and motivation are main requirements. Interest to work 
in a interdisciplinary and team-oriented research environment will be 
prioritized. Basic knowledge of techniques in molecular biology is of 
advantage. 

Link https://www.kispi.uzh.ch/forschungszentrum/forschungsgebiete/onko
logie/translational-brain-tumor-research 
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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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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. 
 

 
 



 

 

 
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).  



Master Thesis Position in Cancer Biology
Group of Prof. Dr. Anne Müller
Institute of Molecular Cancer Research

Murine gastric organoids as a model system for Helicobacter pylori-induced gastric carcinogenesis

Background: Gastric infection with Helicobacter pylori is the first step in the development of gastric adenocarcinoma. Our lab has shown that H. pylori directly 
induces DNA damage and replication stress in cultured gastric epithelial cell lines and human and murine gastric organoid cells. DNA damage results from 
transcription/replication conflicts and is potentially detrimental for genome integrity. 
Project outline: The aim of this project is to investigate how commonly occurring gastric cancer driver mutations affect the DNA damage and replication stress 
induced by H. pylori. We will genetically engineer murine gastric organoids to overexpress gastric oncogenes or downregulate tumor suppressor genes, and
will infect the resulting genetically modified organoids with H. pylori. We will further transplant them back into the gastric mucosa of mice and study how H. 
pylori infection affects various aspects of gastric carcinogenesis such as local tumor progression, metastasis, the success of immunotherapy and others. 
Techniques: You will be using automated immunofluorescence microscopy, Comet and DNA fiber assays, flow cytometry and in vivo models in addition to 
advanced cloning and lentiviral gene delivery strategies. 
Team: We are looking for a motivated individual with a strong interest in cancer biology. You will be joining a diverse team of experimental biologists working 
on various aspects of tumor immunology and molecular oncology.  You will be supervised by an experienced post-doc and a graduate student, with whom you 
will form a small team. Interested candidates should send their CV and a short motivation letter to mueller@imcr.uzh.ch.

mailto:mueller@imcr.uzh.ch


 

 

 
 
 
 

Targeting tumor bioenergetics in diffuse midline glioma 
 
We invite biology, medicine, bioinformatics, and life sciences students for a 6 - 12 months project investigating the mechanisms 
underlying the molecular evolution of diffuse midline glioma (DMG), a deadly childhood brain cancer.  
 
Background:  Pediatric DMG is a highly aggressive tumor with a dismal prognosis of <1 year from diagnosis. There are no effective 
treatments for children diagnosed with DMG, and standard radiation +/- chemotherapy offer only temporary relief of symptoms 
followed by disease progression. In recent years, progress in our understanding of DMG biology has led to refined molecular subtyping 
and the advent of precision medicine-based treatment strategies. Unfortunately, knowledge of the genetic drivers of DMG has not 
translated into effective treatments and there remains a lack of known targetable alterations in these tumors. We have recently 
characterized a novel compound able to drastically reduce energy production in DMG cells by causing mitochondrial dysfunction and 
culminating in apoptosis. We are now researching the molecular mechanisms of actions underlying the cellular response to this 
compound. 
 
General Objectives:  

• To further identify the molecular mechanism underlying drug response. 
• To analyze sequencing data from cells exposed to our compound of interest at different timepoints. 
• To screen for additional promising compounds able to co-target DMG tumor-associated metabolic vulnerabilities. 

 
Opportunities: 

• Perform cell culture on patient-derived primary cell lines. 
• Perform drug screening and combinatorial testing of promising compounds to target DMG bioenergetics. 
• Analyze sequencing data analyses through user-friendly analytical software. 
• Perform a variety of cellular and molecular techniques, including DNA and RNA Isolation, Western Blot, Confocal Microscopy, 

Viability Assays etc. 
 
Pre-requisites: 

• A background and strong interest in biology and/or medicine. 
• Basic knowledge in cell/molecular biology and oncology is preferred, but more important is a desire to learn translational 

research! 
• Knowledge and experience with bioinformatics analysis, including R, is desired but not required! 

 
Benefits: 

• Hands-on experience and training in molecular biology techniques. 
• Mentorship and development of skills in public speaking and scientific writing. 
• International and multidisciplinary research environment with direct clinical access in Zurich. 
• Diverse research expertise at the Balgrist Research Campus. 
• Successful candidates will have the opportunity to be co-authors on high-impact abstracts and manuscripts.  

 
Project Period: Projects can begin at any time, with flexible start and end dates to be discussed with suitable candidates. The project 
duration may also be extended for possible publications, depending on student interest.  
 
Contact: Prof. Javad Nazarian, Javad.Nazarian@kispi.uzh.ch 



 

Identification of resistance mechanism to radiotherapy 
based on innovative genome-wide CRISPRa screening 

 
We invite biology, medicine, bioinformatics, and life sciences students, for a 6 -12 months project aimed at identifying novels 
mechanisms involved in resistance to radiotherapy in diffuse midline glioma (DMG), a deadly childhood brain cancer. 
 
Background: The focus of our research group is understanding the biology of Pediatric DMG (Diffuse Midline Glioma), a highly aggressive 
tumor with a dismal prognosis of <1 year from diagnosis. For children diagnosed with DMG, radiotherapy remains the only standard 
treatment which provides only transient relief of clinical symptoms. In the past few years, tumor sequencing allowed us to progress in our 
understanding of DMG biology and led to association of P53 mutation status with poor response to radiotherapy. In association with this 
marker, recurrent epigenetic alteration and genomic alterations or amplification, are identified as strong contributors to tumor cell 
infiltration throughout the brain, hindering surgical tumor resections. 

In this context, our project focused on identification of molecular mechanism of response to radiation therapy.  We will subsequently 
target these pathways with the goal of identifying effective therapies for children diagnosed with DMG.  
 
General Objectives: 

• Perform genome-wide CRISPR activation (CRISPRa) screening with lentiviral GOF (Gain-of-function) library. 
• Analyze raw NGS data from cells exposed to radiotherapeutic treatment and control cells.  
• Identify the most interesting resistance pathways underlying radiotherapy resistance and find innovative targets involved in 

resistance to develop alternative treatments and evaluate their therapeutic potential in vitro. 
 
Opportunities: 

• Perform cell culture and a large set of cell manipulation (transduction, selection, irradiation, etc). 
• Use innovative system as CRISPRa, CRISPRi and CRISPRko system. 
• Analyze raw NGS data through a user-friendly pipeline on R or Python. 
• Perform a variety of cellular and molecular biology techniques, including DNA and RNA isolation, Western Blot, 

Immunofluorescence, Viability Assays, DNA double-strand break measurement, and quantification of mitochondrial reactive 
oxygen species ROS etc. 

 
Pre-requisites:  

• A background and strong interest in biology and/or medicine. 
• Basic knowledge in cell/molecular biology and oncology is preferred, but more important is a desire to learn translational 

research! 
• Knowledge and experience with bioinformatics analysis, including R, is desired but not required! 

 

Work environment:  You will integrate in an international research group embedded in the DMG/DIPG group in collaboration with the 
Neuropathology Institut in the Universitätsspital Zürich. You will participate in bi-weekly group meetings, one-on-one discussions with the 
PI, progress reports and journal clubs and benefit from a research-oriented scientific education. You will also have the opportunity to be 
trained in several techniques, usable in an academic laboratory as well as in any biotechnology company. 

Student will be assisted and guided if/when needed. 

Project period: Projects can start as soon as possible. The starting and ending times of the project can be made flexible for suitable 
candidates. The duration of the project can be extended for possible publications if the student is interested. 

 

Contact: Dr. Solène Fernandez, Solene.fernandez@kispi.uzh.ch, Prof. Dr. Javad Nazarian, Javad.Nazarian@kispi.uzh.ch 



 

 
Targeting PI3K/Akt pathway in diffuse midline glioma 

 
We invite biology, medicine, bioinformatics, and life sciences students for a 6 - 12 months project investigating the mechanisms 
underlying the molecular evolution of diffuse midline glioma (DMG), a deadly childhood brain cancer.  
 
Background: Diffuse midline gliomas (DMGs), including diffuse intrinsic pontine gliomas (DIPGs), have an unfavourable prognosis, and 
children diagnosed with DMG have a median survival of only 9-11 months after diagnosis. Over 80% of DMGs harbour histone mutations 
(H3K27M) in addition to mutations in signalling (PI3K/ACVR1), or tumour suppressor/cell cycle genes (TP53/PPM1D). PI3K/Akt signalling 
pathway is highly dysregulated in DMGs, contributing to oncogenic growth by enhancing aerobic glycolysis and subsequent 
chemoresistance. We have recently identified two novel compounds as promising therapies for children diagnosed with DMG, both 
causing mitochondrial protein degradation, oxidative phosphorylation (OXPHOS) impairment, reactive oxygen species (ROS) increase, and 
integrated stress response activation. However, following OXPHOS impairment, DMG tumour metabolism shifts to anaerobic glycolysis 
through ROS-induced PI3K pathway activation. DMG tumour cells strongly upregulate the PI3K pathway and switch to glycolysis to meet 
their energy needs, emphasizing the need for combination therapy targeting multiple metabolic pathways such as mitochondrial OXPHOS 
and cellular glycolysis to induce significant metabolic disruption in DMGs. 
Our project focus is to identify DMG vulnerabilities to drugs targeting tumour metabolism and to discover new combinations of drugs 
co-targeting OXPHOS and glycolysis for the effective treatment of children diagnosed with DMG. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
General Objectives: 
• To identify molecular mechanisms underlying tumour response (resistance/sensitivity) to drugs targeting OXPHOS and glycolysis. 
• Identify the most interesting PI3K pathway molecular targets causing glycolysis shift after OXPHOS impairment to develop 

alternative treatments and evaluate their therapeutic potential in vitro. 
• Most interesting PI3K pathway molecular targets will be further validated using the CRISPR/Cas9-mediated knockout/activation. 
• To screen for new potential compounds that effectively inhibit PI3K/Akt signalling pathway to co-target glycolysis and DMG OXPHOS 

and to assess efficacy of new combination therapy in vitro. 
 



 
Opportunities: 
• Perform cell culture on patient derived DMG primary cell lines and cell manipulation (transfection, transduction etc.). 
• Perform drug screening and combinatorial testing of promising compounds to target DMG OXPHOS and glycolysis in preclinical DMG 

models. 
• Perform a variety of cellular and molecular techniques, including DNA/RNA isolation, PCR, western blot, confocal microscopy, 

viability assays, ROS quantification, flow cytometry, gene editing using CRISPR/Cas9 etc. 
 
Qualifications:  
• A background and basic knowledge in molecular biology and interest in oncology and translational research. 
• Previous experience with cell culture techniques and molecular biological techniques is an advantage. 
• Knowledge and experience with bioinformatics analysis, including R, is desirable but not required. 
• Good communication skills and motivation to learn innovative techniques are the advantages.  
 

Benefits: 
• Hands-on experience and training in molecular biology techniques. 
• Mentorship and development of skills in public speaking and scientific writing. 
• International and multidisciplinary research environment in the DMG/DIPG group at the Balgrist Research Campus. 
• Participation in bi-weekly group meetings, discussions with the PI, progress reports and journal clubs. 
• Successful candidates will have the opportunity to be co-authors on high-impact abstracts and manuscripts.  
 

Project period: Projects can start as soon as possible, with flexible start and end dates to be discussed with the appropriate candidates. 
The duration of the project can also be extended for a possible publication, depending on the interest of the students. 
 
Contact: Dr. Antonela Petrovic, Antonela.Petrovic@kispi.uzh.ch, Prof. Dr. Javad Nazarian, Javad.Nazarian@kispi.uzh.ch 



Master Thesis

The Interferon system in the
control of genome stability

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
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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



Master Thesis

Ubiquitin phosphorylation 
as new signaling system

Penengo Lab 
www.imcr.uzh.ch/research/Penengo.html

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.

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.

Courtesy of Maria Stavrou (Penengo Lab)



  

PHD THESIS IN MOLECULAR 
GASTROENTEROLOGY 
Our international team is looking for a highly motivated PhD student interested in cancer research.  

PROJECT TITLE: THE ROLE OF SKAP2 IN COLORECTAL CANCER 

 

PROJECT DESCRIPTION: 

Background: SKAP2 is an intracellular scaffold molecule that integrates signals derived from the 

extracellular matrix and neighboring cells to modulate cell adhesion and activation, cell-cell 

interactions, and immune cell infiltration. It has been demonstrated that loss of SKAP2 compromises 

the ability of macrophages to infiltrate lung tumor tissue resulting in elevated tumor growth, but up to 

date it is unknown how loss of SKAP2 affects colorectal carcinoma (CRC).  

Aim: The goal of this project is to investigate the role of SKAP2 in CRC, using well-established in vitro 

and in vivo techniques. One part of the project will be the generation of SKAP2 knockout and 

overexpressing immune and tumor cells using CRISPR/Cas9 technology and subsequently studying 

the effect on apoptosis, migration, tumor cell infiltration, and modulation of the metastatic potential of 

tumor cells. Further, we will subject SKAP2-knockout mice to several in vivo tumor modes (i.e. 

subcutaneous and orthotopic injection of tumor cells, the genetic driven APC-min model, and the 

AOM/DSS model of colitis-associated cancer). Finally, we will use our extensive biobank of CRC 

patient samples to evaluate the role of SKAP2 for CRC development and progression (e.g. malignant 

transformation and metastatic behavior) in the human setting. 

Techniques: To explore the role of SKAP2 in the development of CRC, state of the art bio-molecular 

techniques, such as flow cytometry, ELISA, immunofluorescence, Western blot, (single cell) RNAseq, 

will be applied and further developed where necessary for the project. We will apply well-established 

cancer mouse models to our mice with a full-body SKAP2 knockout and generate SKAP2 knock-out 

and overexpressing cells.  

This project will characterize a novel player in the pathogenesis of CRC and might contribute to the 

identification of a novel therapeutic target for the treatment of carcinoma overall. 

WORK ENVIRONMENT: 

The successful applicant will be part of a well-established and motivated international research group 

of about 20 people. All our students participate in weekly group meetings, one-to-one discussions with 

your mentor, progress report seminars and literature sessions and the successful applicant will benefit 

from a comprehensive scientific education in a lively research environment. A genuine interest in 

cancer biology research and willingness to work with mice is a must. 

STARTING DATE:  



  

Open immediately, start upon agreement. Duration of 12 months would be preferred. 

APPLICATIONS SHOULD BE SENT TO:  

Prof. Dr. Michael Scharl, University Hospital Zurich, Dept. of Gastroenterology and Hepatology, 

Rämistrasse 100, 8091 Zürich, e-mail: Michael.Scharl@usz.ch,  Phone: 044 255 3419 

 

 



  

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.



 

Surdez et al., STAG2 mutations alter CTCF-anchored loop extrusion, reduce cis-regulatory 

interactions and EWSR1-FLI1 activity in Ewing sarcoma. Cancer Cell. 2021 Jun 14  

    
 

 

Investigating chromatin dynamics in Ewing sarcoma 

 

If stretched end-to-end, each human nucleus contains ~2 meters of DNA. However, 

this DNA is highly organized in structures such as chromosomes, compartments and 

chromatin loops. These last are essential for gene regulation by allowing for instance 

promoter enhancer interactions. An emergent field in cancer biology is to better 

understand how mutations affect the 3D genome organization and contribute to 

oncogenic processes. 

  

We recently showed how STAG2 mutations alter the formation of these loops, reduce 

promoter-enhancer interactions and conduct to increased metastasis in Ewing 

sarcoma, an aggressive childhood bone cancer (Surdez et al. 2021 Cancer Cell). Yet, 

these results were inferred from fixed cell populations. As a next step and part of your 

master thesis, we now aim at investigating the dynamics and formation of these 

chromatin loops in live single cells at single loci. 

 

 
 

For this, you will set up CRISPR-based methods to label chromatin regions and track 

their dynamic using time-lapse fluorescence microscopy. In addition, you will develop 

cellular models to investigate how specific gene mutations affect these phenotypes.  

 

This project will be performed in close collaboration with a post-doc in the laboratory. 

The position is open immediately and will start upon agreement for a duration of 12 

months in the Bone Sarcoma Research Laboratory located at the Balgrist Campus 

(Prof. Didier Surdez). 

 

If you are interested, please contact didier.surdez@uzh.ch (including a CV) 

mailto:didier.surdez@uzh.ch


     MASTER THESIS IN TUMOR IMMUNOLOGY 
	  
	  	  	  	  	  	  	  	  	  	  	  	  	  	  Tugues Lab – Innate Lymphoid Cells and Cancer 

     Institute of Experimental Immunology – Irchel Campus UZH 

	  
We are looking for Master students interested in the fields of cancer and 
immunology to join our research group “Innate Lymphoid Cells and Cancer” 
at the Institute of Experimental Immunology (UZH). 
	  
Research interests: 
Our research group is interested in the role the immune system plays in the surveillance 
against metastasis.  Metastasis – the spread of cancer cells from primary tumors- is the 
primary cause of death from cancer. In the metastatic organs, disseminating cancer cells 
establish a fine-tuned crosstalk with a variety of immune cells, which either restrict or 
promote metastatic outgrowth. As crucial effectors of immune responses, Innate 
Lymphoid Cells (ILCs) have been distinctly associated with tumor-promoting as well as 
tumor-suppressive activities. This dichotomy arises from the high degree of 
heterogeneity and plasticity within the ILC family subsets. Our research aims at 
understanding the differential role ILCs play in metastatic outgrowth. In addition, we 
investigate how ILCs crosstalk with other cell types in the metastatic microenvironment. 
Gaining a better understanding of the multifaceted roles of ILCs in cancer will yield 
significant insights into how to harness their therapeutic activity against metastatic 
disease. 

To study ILCs in metastatic sites, we integrate the use of relevant experimental mouse 
models of metastasis with cutting-edge technology such as multiparameter flow 
cytometry, multiplex microscopy, single-cell RNA sequencing and genome-editing.  
 
Project period and contact: 
Projects can begin as soon as possible, with flexible start and end dates to be discussed 
with suitable candidates. The recommended project duration is 12 months.  

- Contact: Prof. Sònia Tugues, email: tugues@immunology.uzh.ch 

mouse 
tumor models cancer patients 

Immune surveillance of metastasis 



 

Master Thesis in Cancer Biology 
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. 
 
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 in Experimental Hematology 

Drug perturbation-based stratification of blood cancer 
Zenz lab, Department of Medical Oncology and Hematology, University Hospital Zurich 

We are looking for a highly motivated master student to support us in an ongoing project.  

Chronic lymphocytic leukemia (CLL) is a lymphoproliferative B cell malignancy, which is known to 

harbor different characteristic genomic mutations and copy number alterations across patients. To 

dissect the contribution of these aberrations to disease biology and clinical outcomes, we use ex-vivo 

drug screens with known pathway inhibitors to infer pathway dependencies and molecular “wiring” of 

cancer cells. We have recently performed a large-scale gene expression profiling study of drug effects 

in a cohort of CLL patients and are now investigating the molecular mechanisms of these drugs. 

General Objectives: 

• Identify molecular mechanisms of the drug response as function of pathway inhibition and 

patient characteristic from RNA sequencing data  

• Validate findings in cell lines and primary patient material 

Opportunities: 

• Data mining of extensive multi-omics data sets using interactive and user-friendly Shiny apps 

• Perform cellular and molecular experiments, e. g. cell culture, drug screening, Western Blot, 

RT-PCR, flow cytometry 

• Access to clinically and molecularly annotated primary patient samples from a biobank 

• Participate in regular scientific group meetings and seminars 

Requirements: 

• Background and strong interest in life sciences and/or medicine 

• Basic knowledge of laboratory techniques and motivation to further develop the skills 

• Certain affinity to handling and analysis of different types of data 

 

If you are interested in joining us, please contact Prof. Dr. Thorsten Zenz (Thorsten.Zenz@usz.ch) for 

further details. Start upon agreement preferentially for a duration of 6-12 months. 

 

 

mailto:Thorsten.Zenz@usz.ch
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