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Understanding the role of phosphorylation
and small molecule interaction with IDPs
using deep learning

Subinoy Adhikari

IDPs exist in a multitude of dynamically flexible distinct
conformational states. The high dimensional input features
which describe the heterogeneous conformational space of
IDPs have nonlinear relationships, and dimension reduction
using a deep learning algorithm “autoencoder” (AE) is
suited, to project the atomistically simulated conformation
ensemble of Ashl and Sicl proteins along their respective
latent space, which is further refined by developing individual
Markov State Models thereby capturing similarities and
differences up on phosphorylation of IDPs. AE was also used
to project aSyn data in its apo state and in presence of
fasudil, into states which identified residues which
predominantly interact with fasudil and is consistent with the
experimental results. Finally I would like to introduce to
generative modelling using variational AE (VAE) which is used
to create conformational ensemble of IDPs and predicting
time series data using long short term memory (LSTM) neural
network.
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