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ABSTRACT e

1.A

Crydd Structure of cytochrome p450 2B4 hes476 amino i through docking gpproachwe have atempted to ex planthe specificity
of CY P2B4, totd 28 imidazal e drug were used for the gudies asattifungd drugsin which bound bifonazdl e (reference) showsthe
binding energy of -867 kcd/mol .Compound M iconaza e showsthe minimum binding energy of -1045 kcd/mal. The 2B4-bifonazd e
dructure identified 10 resdues (ALA 298, GLY 299, GLU 301, THR 302, ILE 363 VAL 292) within 65 A of the active ste of
bifonezole. GLU 301, THR 302 ae dwlacaed in 65 A of the bound ligand in 2B4 dructure. Due to the presence of the multiple
binding suibetratesincytochrome p450,it actsasthe mdor target of many drugsinx enohiotic metebolism.

INTRODUCTION

Cytochrome P450, family of enzymespl aysaméor rol ein x enohiotic metebolismin dl ¢l asesof |iving beings Cytochrome P450
(EC 114141), manly invol ved inthe biatransformetion of many drugs environmentd pal| utants seroids fatty aids bile acids and, ¢ “
frequently, doin activation of cacinogens CytochromesP 450 (CY Ps) ae super family of heme protein enzymeswhich differ in / ?{[ u‘ : 24A
their subdtrate specificity and are regul @ed by numerousfactorsincl uding age, sex,, and ex poaure to certan CY P inducers P450s

range in sze from 40-50 K Daand contan asingle HEM E group. The HEM E iron cadyzescl eavage of O-O bond |eaving aniron
linked ax ygen &om thet provides patent ox idant. This can perform regio and sereo el ective hydraxylaion of awide vaiety of
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g endogenousand ex agenousorgaric molecie. The striking feeture of these enzymesistheir ability to bind ligandsof varioussizesand Fig2: Docked confirmetionof azol ecompounds
shagpes
R‘ Cytochrome P450 is an el ectron donor protein for severd oxygenese enzymes found on the endoplaamic reticulum of mogt
o eukayatic cells These oxygenesesind Lde the cytochromes p50-enzyme involved in metebolism of drugs heme oxygenee- Ligands Structure BindingEnergy | Ruleof Five Elimination Cluster RMSD
Q inviovedinthe degratigtionof hemeto il irubin, and soue ene mono-ox ygenese- inval vedinsterol biognthess (Kcal/mol) t1/2 values
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T Figl: 3Dmodd of CY P2B4withHemeresidueformhydrophobic ¢ oo i e dockedlscore o thetested m ecu ewith there pramepckinetic parameter, sl bty A sthe el ectronegivity
o intaastionwith Thr302 present on the benzene ring form the ioric integration with the hydrophabic moiety of Thr 302. The embedded Heme in the proteininteract with zole
5 derivativegivesthe cadytic activity totk lemolecule.
=
gM AT ERI AL & M ET H ODS Thesructure of the cytochrome p 450 wastekenfromthe PDB file 2BDM (resdl ution 230 A R vaue 0200) Docked conformiaionsae rated by ascaring

functions thet include terms for Vander wals hydrogen bond & electrogdic interactions plusinternd energy of ligands The solubility of the docked
compoundwere el @edwiththe binding energy withthe hel pof thelog Pvd ue

Toel ucidte the specificity of the cytochrome p 450 docking approech have been attempted Dockingisused to predict the
binding orientation of drugtotheir proteintaget inorder tointurn precict the finity & activity of drugwhichincl udesdocking
of ligandtoaset of gridsdescribing thetarget protein.

The imidezole drug were indentified using azale ring bind to their regpective derivative. Totdl no of imidezol e used for the
<gudiesae 28innumber having bifonazd e asthereference.

Thedrugcomplyingthe Lipinski rul e of five requiredinthe pdbforma were converted using the open Bebel converter.
Protein have been model ed asper the binding pettern of the drug usng M odel | er whichmodel sthree dimensiond structures
of proteins& their dignment by setifaction of spetid restrants M odeller impl ementsan atomated goproach for compaive
proteinstructure model ing, theinput ae from the PDB @omfil esof cytochrome p450 2B4 & their dignment withthe drug.
The output isamodel for the drug thet incl udesal non hydrogen oms M odel | ed proteinswere cl asified in two categories
1) M odell edproteinwithHAEM E resdue2) M odelledprateinwith TM | & CM Sreddue.

AutoDock4 was used for the docking udy combined with the Lanackian genetic dgorithm to seach for the globdly
optimized conformétion. The grid spacing was et to 0375A in each specing & each grid map condsted of aB0x 60x 60 grid
paint. For every protein, the center of the grid wasset tothe position of the HA EM ES00During each docking ex periment
15 runswere caried out & the rest of the paaneterswere st athe default vdue. At the end of the docking ex periment
withmultiple runs acl ugter andysswasperformed. Docking sdl ution with aligand dl -om root mean Suate devidtion with
01nmof eachather were cl usteredtogether & ranked by | owest bindingenergy.

The compounds ranked @ per the lowest binding energy ae M iconazde, Sertaonazdle, Ticonazole, Econezole,
Isoconezale.

CONCLUSION

R E F E R E NCE S Thecompound Sertaonazol e & I soconezal e showedthe hydrogenbondingwiththe THR 302& GLY 301whichdat asthesuidrae bindingsitefor the
PDB2BDM . Thedrugwasd soandyzed asper thereference Bifonezol e, the Bifonezd ewasand yzedwith the modified PDB & therewasnoméior differences
foundinthe drugininteractionwith hemering. The drugwasf urther andyzedfor the sol ubil ity withthe reference of L og P & minimumbinding energy, thedrug

1CoonM .J(2006) Annu. Cytochrome P 450flexbility Rev. Phamacdl . Toxicol vol 100 23 hevingthe higher co-ordinete of the rephfor the bothl og P and minimum binding energy waschosenasthe best sl bl ecrugie: M iconezol eshowedthe best
2Emiy E. Scott (2008) M ak A. W hite An open corformdtion of mammdian cytochrome PNAS 112 76- olublity. All the28Imidzzd edrugwere docked usngthe A utoDack4 ardwerevis dizedinUCSF Chimerassshownove havethesamearientationwihich
& further vaidete o DackingResult
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2B4.Jhiol.Chem 2815973-77
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