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Systems Biology Models Robustly Extrapolate
Predictions but Require Expensive Data to Fit

» Systems biology builds models of cell circuits all the way up to
organ systems to model biology

* Using models based on physical and chemical principles can
predict biological response outside of collected data distribution

e Can require copious amounts of data or compute to accurately
infer latent parameters depending on the size of the model

Protein Structure Prediction has Led to
Unprecedented Biological Insights but Struggles to
Extrapolate Out of Distribution

Structure prediction software such as Alphafold, Openfold, and
RosettaFold achieved unprecedented accuracy in single- and
multi-chain prediction

However, structure predictions are limited by their static
descriptions of biology

Systems Biology *~ Structural Biology
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Simulators of Systems Biology: The
Bone Morphogenetic Protein (BMP)
Pathway

Normalizing Flows as Likelihoods
in Simulation-Based Inference

Structural Information Improves
Systems Biology Predictions
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Demonstrated how to include structural information into systems
biology predictions to improve systems biology predictions
Introduced a novel method to cross validate structural
hypotheses using systems biology models

Choice of systems biology model has downstream implications in
evaluation of predicted binding affinities

Future work will include probabilistic implementations of the
structural prediction pipeline to better capture uncertainty
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