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Protein assemblies regulate various cellular processes and their structures are key to 
understanding their function, regulation, assembly, evolution, and modulation. 
However, in many cases, these assemblies are difficult to obtain using any single 
experimental approach.  Integrative modeling fills the gap here and enables us to 
determine the structure using a combination of experimental data, physical theories, 
and statistical principles. A Bayesian inference framework is used to combine data at 
different spatial resolutions accounting for the data sparsity, noise, and ambiguity. 
Large-scale Monte Carlo simulations are used to produce an ensemble of models that 
are consistent with the input data. In the first part of the talk, I will talk about a 
couple of assemblies that we have been characterizing on our group, including one 
that regulates gene expression and another that is at cell-cell junctions. In the second 
part, I will talk about recent methods involving statistical inference, and stochastic 
optimization, that we are developing to improve the modeling accuracy, precision, 
and efficiency.
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