Identifying conserved host response for virus infections such as Covid-19

Clinical presentations of COVID-19 are highly variable, and while the majority of patients
experiences mild to moderate symptoms, 10%—20% of patients develop pneumonia and
severe disease. We recently performed the first single-cell RNA-sequencing of blood cells to
determine changes in immune cell composition and activation in mild versus severe COVID-
19 over time." A recent study based on multi-cohort analysis of host immune response
identifies conserved protective and detrimental modules associated with severity across
viruses?3. Therefore, we hypothesized that viral infections induce a conserved host response
and the conserved response is associated with disease severity. In this project, we will 1)
implement the analysis framework for identifying conserved host response and 2) apply it to
transcriptome data from multi-cohorts of COVID-19 and other virus infected patients.

Possible benchmark topics include:

1. A Benchmark for transcriptome data pre-processing

2. Benchmarking the methods for identifying host response signatures in transcriptome
data

3. Benchmarking the meta-analysis methods across multiple cohorts

4. Application of implemented analysis framework to patients’ data from e.g. COVID-19
and influenza.

5. Validation of virus responding signatures using independent datasets

An ideal candidate should have:

Good background in programming (Python or R).

Interest in performing biological data mining.

Experiences with RNA-sequencing or omics data is a plus.

Love to read and explore scientific articles, preferably every day.
Pro-active in learning new things, preferably every day.

Interested students are encouraged to email to Prof. Dr. Wolfgang Nejdl, nejdl(at)kbs.uni-
hannover(dot)de and Prof. Dr. Yang Li, yang.li(at)helmholtz-hzi(dot)de for discussions.
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