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ABSTRACT

The 3D structure of Insulin Receptor tyrosine kanaad the Insulin receptors 5'- adenosine monoghatep(AMP)-
Activated Protein Kinase Catalytic Subunit Alphav&re obtained from Protein Data Bank (PDB) databalee
natural compounds purified from ethanolic flowetragt of Ixora coccinea Linn. were docked with livsweceptor
proteins to find out the in silico anti-diabetictadty. The structures of the metformin, querceliimchanin A angs
— amyrin was drawn using ACD Chem Sketch and capieadl ACD 3D viewer and saved as mol file furthwesl file
was converted to pdb by using Swiss PDB viewery Wege evaluated for the anti-diabetic activityngsin silico
docking study using Hex 8.0.0. software. All theuBfied compounds showed good docking profile witosine
and AMP Kinase out of which quercetin showed béstnwompared with the other compounds and standarg
metformin. Finally the result from the study dentaiss that the ethanolic flower extract of I. cimea and its
compounds quercetin, biochanin A afid- amyrin posses potent anti-diabetic activity aghitype-2 diabetes
mellitus through potential activation of Insulin ¢@ptor tyrosine kinase and AMP kinase cascade syste
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INTRODUCTION

Diabetes mellitus is most common metabolic disedisever the world and number of diabetic patidststill on
rise. Reports of 2011 indicate that about 366 anillpeople are diagnosed with diabetes globally,taisdmay rise
to 552 million by the year 2030 [1]. Diabetes mabiis characterized by abnormally high levels lotgse in the
blood. Majority of diabetic people are insulin degent and depend on insulin injections.

Insulin receptor belongs to the class of tyrosifrage receptor. The binding of insulin to its rdoepauses
conformational changes in the receptor leading h® &ctivation of tyrosine kinase beta subunit. linsis
responsible for phosphorylation of insulin receptwat leads to glucose uptake by the cells. Insslisecreted by
pancreatic islets in response to increase in bipodose levels. Most cells of the body have instéiceptors which
bind the insulin that is present in the blood diation. When insulin is attached to insulin recembthe cell, it
initiates a cascade of events that mediates therpgtiizn of glucose from the blood into the cell .[Zyclic
adenosine monophosphate (CAMP) -activated protigiask, play a key role in the insulin response ragdlation.
Hence, compounds that augment insulin receptosityeokinase and cAMP kinase activity would be ulsiefuhe
treatment of diabetes mellitus. To supplement tisailin needs, metabolites that can be administerafy and
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mimic insulin action are to be considered. Molecwlacking of a small molecule with the receptowisll known
computational method used to predict the interastioetween two molecules [3].

In the present study, the identified pure compouqdscetin, biochanin A arfil— amyrin from the ethanolic flower
extract ofIxora coccinealLinn. (data were not given) were docked with Insulin ptoe proteins to find out thim
silico anti-diabetic activity. This approach can be fartlinvestigated to generate more effective and npiaie
insulin receptor tyrosine kinase activators throligand based drug designing approaches.

MATERIALSAND METHODS

Preparation of Receptor for docking

The three dimensional structure of Insulin Recepyoosine kinase of Homosapiens was obtained frooieih
Database (PDB: ID 1IR3) and the Insulin receptdt8NBP-Activated Protein Kinase Catalytic SubunitpAb-1
(PDB: ID 4CFF), were imported from the Protein DB&nk (PDB) database (http://.rcsb.org/pdb/homeéndi)
The receptor crystallographic water molecules wereoved from the protein and the chemistry of thagin was
corrected for missing hydrogen. Crystallographisodilers and unfilled valence atoms were connectidgu
alternate conformations and valence monitor options

Design of small molecules (Ligands)

The efficacy of the identified three compounds (NM&a not given) from thie coccineaflowers were docked for
anti-diabetic activity against the insulin receptofhe identified compounds were drawn using AC2r@lSketch
and copied in to ACD 3D viewer and saved as maelfiilrther mol file was converted to pdb by usingsSwDB

viewer.

Docking of Receptor with ligands

Insulin receptors (PDB: ID 1IR3; 4CFF) were dockeith different ligands using Hex 8.0.0. docking teddre [4,
5]. Hex docking was carried out by setting suitgideameters such as FFT mode-3D fast lite, gricedsion-0.6,
receptor range-180, ligand range-180, twist rarg@@-8nd distance range-40. The binding energy pextiuxy
docking action was tabulated. More negative Etwtdle implies that there exists a strong interactietween
ligand and receptor and that leads to activatioreoéptor activity.

RESULTSAND DISCUSSION

The compounds isolated from ethanolic fractionl.otoccineaflowers were elucidated by Nuclear magnetic
resonance spectroscopy and the structure identifeexdsimulated and presented in the Figure 1.

The HEX docking results of quercetin, biochaninil 8 — amyrin with both the human insulin receptorsesdthat
they have the docking score (Etotal value) as ibl@d which can be interpreted as interaction enekipre

negative Etotal value implies that there existdrang interaction between ligand and receptor dvad keads to
activation of receptor activity. Molecular dockin§quercetin with both the receptors were showhRigure 2a and
2b. From the docking score and Etotal value, &l ttiree compounds were found to be more effectiaa the
control drugs metformin.

The protein-ligand interaction plays a significamie in structural based drug designing. The mdéschinding to a
receptor inhibit its function and thus act as dfay The protein-ligand interaction plays a sigcéfnt role in
structural based drug designing. Similar to ouiorep docking of flavonids as insulin receptor sirokinase and
AMP kinase- insulin receptor activators, which ntayes diabetes mellitus using hex software [5)t/has been
demonstrated that flavonoids can act per se adinnsacretagogues or insulin mimetics, by influegcithe
pleiotropic mechanisms. They may be potential attits of Insulin Receptor tyrosine kinase [4, 8].
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Table 1: Docking scor e of interaction between the compoundswith human insulin receptors

Binding parameters with phosphorylated insulin pgoetyrosine kinase Docking Score / Eforce (binding Eshape (energy
Pdb.Id.1IR3 Etotal energy of ligand) content.of the
T (Eforce+Eshape protein)
Ligand: metformin -127.54 0 -127.54
Ligand: quercetin -226.52 0 -226.52
Ligand: biochanin A -202.55 0 -202.55
Ligand: B —amyrin -160.37 0 -160.37
Binding parameters with the receptor: insulin Tihgulin receptors 5'- Dockér:gt;core / Eforce (binding iim?gﬁt(anﬁgy
AMP-Activated Protein Kinase Catalytic Subunit Atplh Pdb.ld.4CFF (Eforce+Eshape energy of ligand) protein)
Ligand:metformin -77.99 0 -77.99
Ligand: querceti -195.6( 0 -195.6(
Ligand: biochanin , -141.6¢ 0 -141.6¢
Ligand: B —amyrin -112.00 0 -112.00
Figure 1. Structure of quercetin, biochanin A and B-amyrin
OCH,
Figure 2a: Molecular docking analysisfor quercetin on human insulin receptor (1I1R3)
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Figure 2b: Molecular docking analysisfor quercetin on human insulin receptor (4CFF)
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CONCLUSION

Thein silico docking studies of 3 compounds identified frangoccineaflowerswith AMP kinase insulin receptor
(Type 2 diabetic targets) demonstrates, all theetbompounds were well docked better than stardiargl The

Dock score reveals that the active compounds gtieyde@ochanin A ang — amyrin may be potential activators of

Insulin Receptor tyrosine kinase and have poteni-daabetic activity. This ultimately confirms thahese
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compounds induce the secretion of necessary psot@ml activates the Insulin receptor substrateepr®tin
carbohydrate metabolism for maintenance of glutmseeostasis condition during Diabetes mellitus.réfuge this
study recommends that the ethanolic extracts @dccineaflowers and itsdentified compounds would be taken for
the Type 2 Diabetes mellitus and it can be profiled further clinical studies for the therapeutiak Diabetes
mellitus.
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