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Abstract 
Coarse-grained models are widely used in molecular simulations to extend the temporal and 
spatial limits of conventional atomistic potential energy functions (aka force fields). In the first 
part of the presentation, various strategies of developing coarse-grained models are briefly 
reviewed, focusing on the multi-scale coarse-graining approach. In the multi-scale coarse-
graining method, coarse-grained force fields are systematically developed from atomistic 
simulation data, and successful applications of this approach include simple liquids, lipid 
membranes, and actin filaments. Two recent applications of coarse-grained modelling on a RNA-
binding protein and a dengue non-structural protein are discussed in the second part of the 
seminar. More specifically, coarse-grained simulations are performed to investigate the inter-
domain interactions in multi-domain proteins. Coarse-grained simulation is particularly 
advantageous for exploring the dynamic binding interfaces between weakly interacted protein 
domains connected by flexible parts. The computer simulation results, combined with nuclear 
magnetic resonance or small angle X-ray scattering data, enable the construction of 
conformational ensembles for the studied protein systems. 
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