Implementation of computational methods for designing potential inhibitors against human p38a protein

Durga devi M*, Dibyabhaba Pradhan, Manne Munikumar and Aminen1 Umamaheswari**

SVIMS Bioinformatics Centre, Department of Bioinformatics, SVIMS University,
Tirupati-517507, India; Email: svims.btisnet(@nic.in

*Presenting author ;** Corresponding author

o Figwas
¢p38a, a non-receptor serine/threonine kinase, plays an essential role in cell v U
proliferation, cell differentiation, apoptosis, production of cytokines such as
IL1B and TNFa, senescence and tumorigenesis.
¢ Over expression of p38a enhances the production of cytokines, leading to in-
flammation causing cancers. Therefore, the protein p38a selected as a target o eetroms
for the mnhibition of progression of inflammatory cancers.
¢ Inhibitory drug molecules of human p38a reported till date are in preclinical ] ::E::fl
stages. In these clinical studies, the drug molecules had shown side effects ;ﬂ?
such as liver toxicity, development of lung tumors particularly in smokers. Ilj:ﬂ::;’:
¢ Virtual screening and docking techniques were utilized herein to gain insight o oo
on identifying a new potential inhibitors. Figurel. Rooted tree was constructed by | Figure 2.T he crystal structure of p38a (ID 3HVC)

using the FITCH algorithm of Neighbor- | along with inhibitor GGS5. The active site residues
joining method. p38y and p380 were are  Val30, Ser32, Val38, AlaS1, Val52, Lys53,
closely related to p38a and 1s distantly  Leu75, Ile84, Gly85, Leu86, Leul04, Thrl06,
related to eukaryotic elongation factor 2 Hisl07, Leul08, Metl09, Valll0, Leul67 and
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I Figure 4 Docking complex of p38a and Lead’ 1 ’molecule
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Comparative analysis with published inhibitors

% \ ﬁomparison with the nine existing inhibitors, lead ‘1’ (N-(3 -Benzooxa%

potential inhibitor (LEAD’1’ molecule) 2-yl-4-hydroxy-phenyl) 2ptolyloxyacetamide) has lowest binding affinity

Docking complex among the lead molecules with XP Gscore of -9.38 kcal/mol and forming

four hydrogen bonds: one with each of Ala 51, Glu71 and Aspl168 and one

_ water bond (position 420) with a well complementing binding mode with

- ~ the crystallographic data of human p38a. Therefore, Lead 1’ can be raised
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into potential inhibitors after binding assays and passing several phases of
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