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= Proper understanding of viral dynamics is of key importance Using bacteriophage dynamics as a use-case, we aim to:

to optimizing antiviral therapies and virus-based therapies. = Develop a multi-scale model bridging together single-cell
= Studies on phages [1, 2] showed evidence of heterogeneity and cell population dynamics.

among target cells that might greatly impact viral dynamics. = |nvestigate and quantify how single-cell variability impacts
= However, target-cell heterogeneity is rarely accounted for in cell population dynamics.

classical modeling approaches. = Compare different modeling approaches to help inform

model selection in viral dynamics.

Methods
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Figure 1. Distributed approaches of bacteriophage dynamics modeling [1, 2].
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Figure 2. Workflow of the systematic quantification.

Results
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Figure 3. Example of simulated time profiles
of bacterial load and phage load for the

» The model successfully described intracellular viral replication and cell-level

different model structures explored. variability in viral dynamics.
R eforences » When using the DDE model, the median (or mean) latent period should be used
1. Dennehy et al., 2011, DOI: 10.1007/978-3-319-41986-2_53 Instead of the early lysis time.
2. Kirzneretal., 2016, DOL: 10.1111/1758-2229.1.2409 > The DDE and TC models are good approximation at low latent period variability,
3. Campos et. al, 2008, DOI: 10.1016/].jtbi.2008.05.035 . . o
4. Sun & Jusko, 1998, DOI: 10.1021/is9704147 but the full DDDE model remains warranted at higher variability.

5. Kannoly et. al, 2022, DOI: 10.1128/spectrum.02663-21

m.beldjenna@lacdr.leidenuniv.nl


http://dx.doi.org/10.1007/978-3-319-41986-2_53
https://doi.org/10.1111/1758-2229.12409
https://doi.org/10.1016/j.jtbi.2008.05.035
https://doi.org/10.1021/js970414z
https://doi.org/10.1128/spectrum.02663-21

	Slide 1

