


Why is it hard to predict pandemics
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Cell entry by influenza

Matlin et al., 1981

¥
-0
? {

Coated pit
b

Coated

) -
& \ 'Vwal membrane

o Target and physical

| o
endosomt,. .environment for fusion

S

~
~

mutations block

Tuesday, May 12, 15



Influenza fusion Is heterogeneous on a single-virus level

fusion efficiency 10-40% depending on conditions
in-cell fusion efficiency ~10%

even if we could simulate relevant timescales, a single movie wouldn’t do it
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Sad combination

Heterogeneous outcomes -> need many simulations for statistics
Slow decorrelation times -> need long simulations
Simplest full-scale systems >>1M particles -> need large simulations

Biological system sensitive to fine details -> need high-fidelity simulations
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