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Research focus of supervisor:

Our research group focuses on RNA viruses, with a particular emphasis on coronaviruses. We are
interested in virus — host interactions to understand molecular processes during viral replication and
pathogenesis. We study coronavirus immune control, coronavirus replication, and coronavirus
transmission. Our group employs state-of-the-art molecular and cell biological methods, including
authentic primary cell culture models, -omic-based approaches, genetic screening and virus reverse
genetics. Within our state-of-the-art laboratories, we can study endemic and pathogenic
coronaviruses, including SARS-CoV, MERS-CoV and SARS-CoV-2.
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Summary of research plan:

Background: Since the emergence of severe acute respiratory syndrome coronavirus 2 (SARS-CoV-
2) in China in late 2019, coronavirus disease 2019 (COVID-19) has caused >500 million confirmed
infections and >6 million fatalities worldwide (data from May 2022). The host innate immune system
is one of the first lines of defense against invading pathogens. Especially, the interferon (IFN)
response plays a pivotal role in the host defense against infectious agent and interferon stimulated
genes exert strong antiviral effects against coronaviruses. However, several lines of evidence
indicate that systemic and local IFN responses are dysregulated during coronavirus infection, which
could contribute to COVID-19 disease severity and pathogenesis.

Study objective: The goal of this project is to study the immune control of coronaviruses and
elucidate factors that could contribute to a dysregulated IFN response. Therefore, we will utilize
coronavirus reverse-genetics and authentic cellular systems to study the immune control and
evasion of different endemic and pathogenic CoVs, including currently circulating variants of
concern.

Expected Results: We aim to I) identify novel ISG restriction factors II) analyse the role of various
cell types for viral immune control and II) dissect viral immune evasion strategies via reverse-
genetics and genetic screenings. Several national and international collaborations will allow a
transfer of our findings towards more authentic in vivo models to validate our in vitro results. All
results obtained during this project will be published in peer-review journals.

Methods: Our methods include coronavirus reverse genetics, authentic cell culture systems,
cellular methods including western blot, immunofluorescence analysis, qRT-PCR, CRISPR/Cas,
lentiviral transduction, next generation sequencing (incl. Illumina and MinION sequencing), and
biosafety level 2 and 3 experiments.

Candidate Requirements: We are looking for a highly motivated candidate with a Master's degree
in the field of Biosciences/Biomedicine with a high capacity for teamwork. The candidate should
have experience with molecular biology methods, preferably in the context of virus infection. The
following knowledge is advantageous: Experience in culturing eukaryotic cells, experience in
working with primary cultures, experience in working with RNA, experience with virological
techniques (virus culture, infection experiments), and experience with immune cells. Fluency in
written and spoken English language is mandatory.

Motivation for CSC application: We offer a medically relevant research topic, state-of-the-art
methodologies, inter-disciplinary cooperations, flexible working-hours and work within a young
and motivated team. Candidates will be enrolled in the structured PhD programmes of the Ruhr
University Bochum and will get the opportunity for interdisciplinary skills development. National
or international lab exchanges with collaboration partners (e.g., to learn new methods) could be
initiated upon request and need.



