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THE Kinfold MODEL
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e Choose a rate model that satisfies detailed balance
e Simulate single stochastic folding trajectories as given by the master equation

dlzt(t) =) (Pi(t)kji — Pi(t)ks;)

7]

— yields the correct equilibrium distribution
— whether kinetics is correct depends on the rate model!



DETERMINISTIC MODELS

e are useful, e.g. because:
= sometimes simulations take a long time
= interesting transitions visible on the log scale
= kinetic evaluation during sequence design
= parameter inference
e existing solutions:
= have unreliable dynamics
m correct equilibrium distribution



EXAMPLES FOR EXISTING MODELS

e barriers/treekin
= limited sequence length
= non-Markovian macrostates
n exact equilibrium distribution
e DrTransformer
= heuristic
* ...Mmore



WHAT IS THE RATE?
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— ko 1/l Berleant et al. (2018):
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THE "ROOT" MODEL
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CORRECTNESS OF THE "ROOT"™ MODEL
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CORRECTNESS OF THE "ROOT"™ MODEL
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So how is ia/%ﬁ related to iﬁ/_m?



CORRECTNESS OF THE "ROOT" MODEL
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LIMITATIONS

e Correct equilibrium, ... so what?
e What are the limitations of the "root" model?
e What the heck is missing for the final model?
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A SIMPLE COMPARISON

kinfold commit 'n' delay
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A SIMULATION WITH ONLY TWO SPECIES

kinfold commit 'n' delay
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... a pair of reactions is not enough.
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SPLITTING PATHWAYS

Mean delay times: Im3 -> Im3
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SPLITTING PATHWAYS

Mean delay times: Im3 -> Im3
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WHAT ELSE CAN WE LEARN?
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IN PROGRESS / IN PREPARATION

e Estimate the error of simulations?
e Enforce correct equilibrium distribution.
e Learn rate parameters for domain-level folding.
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THANKYOU!
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