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Molecular Dynamics

A computational technique that simulates the movement of
atoms and molecules over time.



Molecular Dynamics Sample




Molecular Dynamics Complexity

« Configuration space: Exponentially large atomic arrangements are hard to
explore.

e Energy minimization: Finding global minima is NP-hard.

e Trajectories: Simulations cover only small configuration subsets.



What | do research
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Proposed Problem

Given two stable structural conformations, what are the potential intermediate
states enabling the transition between them?
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Simplifying the problem



Protein Language Models?

Encoding and decoding between different formats

Seguence Embeddings
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References: FOLDSEEK - ProstT5




Protein Language Models?

Encoding and decoding between different formats

Seguence Embeddlngs
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lead to shifts In significance



Protein Language Models

We have numbers for calculous

[N M]

Seguence Embeddlngs

Eworrm




Protein Language Models

we have sequences

Sequence Embeddings
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Protein Language Models

Structure are 3D atoms collection

Sequence Embeddings




Simplified Problem
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Brief Definition Attempt

A = {A,R,N,D,C,Q,E,G,H,I,L,K,M,F,P,S,T,W,Y,V},
S = (81,...,8,) (8; € A),

() = (feasible structural space for S),

M = (mi,ms) (mq,mo € Q),

3Di_struct = T(M),
Goal: Find M’ = (m),.

M! = T(3Di_struct),
0

..,mi“)s.t.mlzml, m"fzmg, mi‘ieﬂ‘v’ﬂﬂiik.
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