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Structure and dynamics of water molecules in the inhibitor bound human pim-3 kinase
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inases occupy ~2% of the whole human genome and are primarily regarded as human kinome which contains more than 500

different protein kinases for instance, serine/threonine kinases and tyrosine kinases (in the ratio of 8:2). One of the serine/
threonine kinases is PIM kinases recognized as oncogenes and responsible for cancer cell growth. To inhibit the growth of cancer
cells, PIM-kinases are being considered as a potential target. To understand the role of human PIM-kinase its structure needs
to be characterized, chiefly via experimental techniques that are not exlore completely so far. Therefore, this can be overcome
via modeling approach as an alternative or a complement to the experiment. Availability of the 3-D structures of the protein
establishes a rational with its function, therefore, in silico approaches were adopted to model and characterize 3-D structure
of PIM-3 kinase, since, no experimental structure is solved yet. Molecular docking study helps in exploring the role of water
molecules; it was carried out to understand the binding pattern of the inhibitor (BI1) in the active site of the protein. .Furthermore,
role of water molecules in the active site was explored via radial distribution function (RDF) obtained from molecular dynamics
(MD) simulations of the PIM-3 kinase. RDF plots yielded water mediated interactions of inhibitor with the binding site. Distance
dynamics of the binding partners were also evaluated to understand the stability of the protein-inhibitor complex. Hydrogen
bond analysis showed that the inhibitor forms strong H-bond in the hinge region facilitated by the GLU-90. The study suggested
that incorporation of water molecules in the molecular docking helps to predict correct binding pose of the ligand that was
further validated by a long run MD simulation study.
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