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Abstract 
Protein dynamics is central to all biological processes, including signal transduction, cellular regulation and 
biological catalysis. Among them, in-depth exploration of ligand-driven protein dynamics contributes to an 
optimal understanding of protein function, which is particularly relevant to drug discovery. Hence, a wide 
range of computational tools have been designed to investigate the important dynamic information in 
proteins. However, performing and analyzing protein dynamics is still challenging due to the complicated 
operation steps, giving rise to great difficulty, especially for nonexperts. Moreover, there is a lack of web 
protocol to provide online facility to investigate and visualize ligand-driven protein dynamics. To this end, in 
this study, we integrated several bioinformatic tools to develop a protocol, named ligand and receptor 
molecular dynamics (larmd, http://chemyang.ccnu.edu.cn/ccb/server/larmd/), for profiling ligand-driven 
protein dynamics. To be specific, estrogen receptor (er) was used as a case to reveal erβ-selective 
mechanism, which plays a vital role in the treatment of inflammatory diseases and many types of cancers in 
clinical practice. Two different residues (ile373/met421 and met336/leu384) in the pocket of erβ/erα were 
the significant determinants for selectivity, especially met336 of erβ. The helix h8, helix h11 and h7-h8 loop 
influenced the migration of selective agonist (way-244). These computational results were consistent with 
the experimental results. Therefore, larmd provides a user-friendly online protocol to study the dynamic 
property of protein and to design new ligand or site-directed mutagenesis. 
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