Seminar “Physics of Viruses”
Ulrich Schwarz and Frederik Graw, summer term 2020
The seminar will address different approaches from physics and mathematics to
analyze viral infections. Participants are expected to select one of the topics listed
below based on the corresponding papers. They should also further research the
subject on their own for more papers of this kind. The different topics should be
presented in a 30 min talk with a clear focus on the most important concepts and
results. Please avoid unnecessary details and try to find a read thread. Participants
are encouraged to team up in groups of two to jointly presenting a topic. The topics
comprise different aspects of the viral life cycle and the infection dynamics, including
characterizing viral structure, the kinetics of virus assembly, entry, exit, spread,
mitigation strategies and viral evolution.
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5.
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Virus entry by endocytosis
(a) Deserno, Markus. “Elastic deformation of a fluid membrane upon colloid
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Stoichiometry of virus uptake
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stoichiometry of human immunodeficiency virus entry.” J Virol. 2009
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Introduction to viral spread and epidemics
(a) Kumberger, Peter, et al. "Multiscale modeling of virus replication and
spread." FEBS letters 590.13 (2016): 1972-1986
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Spatial SIR-modelling for HIV
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SIR-models for SARS-CoV-2 pandemic
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(b) Dehning, Jonas, et al. "Inferring change points in the spread of COVID-19
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Forecasting global pandemics and effective strategies
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(NPIs) to reduce COVID19 mortality and healthcare demand." (2020).
(d) Davies, Nicholas G., et al. "Effects of non-pharmaceutical interventions on
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Mapping influenza evolution
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Predicting influenza evolution
(a) Łuksza, Marta, and Michael Lässig. “A predictive fitness model for
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(b) Peck, Kayla M., and Adam S. Lauring. "Complexities of viral mutation
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16.

Phylogenetics for viral evolution
(a) Neher, Richard A., et al. “Prediction, dynamics, and visualization of antigenic
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