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Abstract: The crystal structure of the human microsomal complex P450 1A2 with alpha-naphthofla-

vone, a cytochrome P450 (CYP) enzyme is particularly important, as it is abundant in the human 

liver and alters a more diverse xenobiotic array than any other group of metabolic enzymes. 

CYP1A2 is abundantly found in the liver and involved in the metabolism of about 10% of clinically 

used drugs metabolized by CYP enzymes. The current drug discovery and development mostly 

uses high-throughput screening (HTS). However, this regular method is time-consuming and 

costly. To address the issue, an advanced drug discovery and development method namely chemi-

cal compound database screening through computational methods used in this study as a promising 

method for chemical compound identification. Molecular docking predicts the conformation and 

orientation of the ligand in the binding site of the target protein. The results of molecular bonding 

of 2hi4 protein with 15 chemical compounds showed that three chemical compounds, benzo(a)py-

rene, pteryxine, and quinine had satisfactory binding energy levels. A comparison of amino acids 

seen from 2D visualization shows that there are 7 amino acids in common, namely ALA317, 

GLY316, ASP313, ASP320, PHE260, PHE226, and THR118. 
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1. Introduction 

Protein 2hi4 consists of one type of cytochrome CYP1A2, cytochrome P450 super-

family (CYP)5, that plays a pivotal role in detoxifying foreign compounds and the biosyn-

thesis of endogenous compounds, such assteroid hormones, bile acids, and cholesterol. 

CYP1A2 is highly expressed in and contributes significantly to the drug metabolism in 

the liver, such as flutamide, lidocaine, olanzapine, tacrine, theophylline, triamterene, and 

zolmitriptan. Therefore, protein 2hi4 is a common drug target in drug discovery. 

In silico approach for drug discovery allows the virtual screening of millions of com-

pounds in a short period, thereby reducing the initial costs of compound identification 

and increasing the probability to discovering promising drug candidates. Currently, var-

ious molecular modeling techniques are available to facilitate drug discovery, mostly clas-

sified based on their structure and ligand-based approaches. 

One of the most popular in silico methods for drug discovery is molecular tethering. 

This method could predict the interactions between molecules and biological targets. The 

process could be achieved by predicting the molecular orientation of the ligand in the 

receptor, followed by estimating the replacement of the ligand in the receptor using a 

scoring function. 

 

 

Citation: Widiasti, I.; Tedjo, A.; Ar-

sianti, A. Analysis and Visualization 

of Molecular Docking 2hi4 Protein . 

Ind. J. Med. Chem. Bio. IJMCB. 2022, 1, 

1 

 

Received: 02/02/2022 

Accepted: 08/19/2022 

Published: 08/26/2022 

Publisher’s Note: IJMCB stays neu-

tral with regard to jurisdictional 

claims in published maps and institu-

tional affiliations. 

 

Copyright: © 2021 by the authors. 

Submitted for possible open access 

publication under the terms and 

conditions of the Creative Commons 

Attribution (CC BY) license 

(https://creativecommons.org/license

s/by/4.0/). 

1

widiasti: Analysis and Visualization Of Molecular Docking  2hi4 Protein

Published by UI Scholars Hub, 2022

mailto:innasdias@gmail.com


Ind. J. Med. Chem. Bio. 2022, 1, 1. https://doi.org/10.7454/ijmcb.v1i1.1002 2 of 5 
 

 

2. Results and Discussion 

The first stage of molecular docking is initialized with sample preparation by remov-

ing hydrogen bonds and separating CYP1A2 form the native ligand, namely BHF800. Af-

ter that, the molecular anchoring between CYP1A2 and the native ligand was validated 

by looking at the RMSD comparison between different grid boxes. In this experiment, it 

was tested with grid boxes 40, 50, and 60. 

Table 1. Model validation analysis 

 40×40×40 50×50×50 60×60×60 

Binding Energy -10.28 -10.27 -10.27 

Grid Center 3.648 3.647 3.647 

x = 15.883 15.880 15.886 

y = 21.922 21.924 21.923 

z =    

RMSD 0.76 Å 0.76 Å 0.76 Å 

Inhibition Constant 29.39 nM 29.39 nM 29.41 nM 

  

The result of model validation analysis (Table 1) showed that each grid box had the 

same RMSD value. The best grid box was determined based on the binding energy, -10.28 

on a 40x40x40 grid box. 

After that molecular anchoring was carried out with 15 chemical compounds using 

autodock. 12 compounds came from screening with the herbalDB omit 1 database, while 

3 chemical compounds came from a literature search on the drug bank database. The re-

sults (Table 2) indicated that Benzo(a)pyrene, Pteryxine, and Quinine were the chemical 

compounds that have the best binding energy. Those three chemical compounds were 

visualized in 2D using ligplot and 3D using autodock (Figure 2.2 -2.4). 

Table 2. Chemical compunds 

Compound Binding Energy Inhibit Constant Hydrogen Bond 

Native -10.28 29.39 nM - 

Clozapine -9.33 145.51 nM 4 

Dihydroxybergamottin -8.22 950.87 2 

Methoxyresorufin -7.08 6.49 µM 1 

Pentachlorobipheny -7.5 3.2 µM - 

Ethoxyresorufin -7.36 4.04 µM 2 

BENZO(a)PYRENE -10.05 43.29 nM 3 

Amitriptyline -8.11 1,14 µM 5 

Naringenin -7.08 6.51 µM 3 

Phaseol -9.14 201.02 µM - 

Bidwillol A -9.12 208.05 nM 2 

Dehydrocycloguanandin -9.11 210.69 nM 2 

Pteryxin -9.69 78.95 nM 2 

Curcumene -7.64 2.49 µM 2 

Quinine -9.49 111.37 nM 4 

Turmerone -7.53 3.04 µM 2 
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Figure 2.1 Molecular Docking Visualization on Native Ligands 

 

Figure 2.2 Molecular Docking Visualization on Benzo(a)pyrene 

 

Figure 2.3 Molecular Docking Visualization on Pteryxine 

 

Figure 2.4 Molecular Docking Visualization on Quinine 
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2D visualization using ligplot simplify the observation of amino acids that had been suc-

cessfully formed from the molecular bonding. Table 3 indicated that 7 amino acids were 

shared by the four ligands, namely ALA317, GLY316, ASP313, ASP320, PHE260, PHE226, 

and THR118. Moreover, Pteryxine ligand had all the same amino acids as the native lig-

and. This evidence indicated that Pteryxine could excellently bind to CYP1A2. 

Table 3. The comparison of amino acids among various ligands 

Amino Acid Native Ligand Benzo(a)pyrene Pteryxine Quinine 

ALA317 V V V V 

THR498 V V V - 

THR321 V - V - 

THR223 V - V - 

GLY316 V V V V 

ASP313 V V V V 

ASP320 V V V V 

PHE260 V V V V 

PHE226 V V V V 

PHE256 V - V V 

THR118 V V V V 

SER122 - V V V 

ASN312 - V V V 

THR124 - V 
V 

2.85Å 

V 

2.69Å 

PHE125 - V V V 

LEU497 - V V V 

VAL227 - V V V 

ILE386 - - V V 

ILE117 - - V V 

ASN257 - - - V 

Table 4. Admetox Analysis 

Ligands 

Druglikeness Pharmacokinetics Toxicities 

MW 

(g/mol) 
HBA HBD LogP GI Abs 

Inhibitor CYP 

AMES 
Carcino-

genesis 
AOT 

CYP1A

2 

CYP2C

19 

CYP2C

9 

CYP2D

6 

CYP3A

4 

Benzo(a)

pyrine 
252.31 

0 0 5.33 
Low 

Yes No no no No + - III 

Pteryxine 386.40 7 0 3.08 High No Yes Yes No Yes - - III 

Quinine 324.42 4 1 2.81 high no no no yes No - - II 

 

For more than a decade, the ADME-Tox properties of compounds have represented 

the cornerstone of drug development and discovery in silico prediction. Early assessment 

of ADME-Tox properties could shorten screening and testing time and reduce costs by 

identifying the strongest candidates for development and rejecting those with a low prob-

ability of success. In silico methods could be applied for predicting preclinical toxicologi-

cal endpoints and clinical side effects.7 

Solubility is considered as fundamental properties of drug absorption and plays crit-

ical role in the drugs that administered orally. Lipophilicity is the effective solubility of a 

compound into a non-aqueous medium and is correlated with various models of drug 

properties such as adsorption, distribution, metabolism, and toxicity. A molecule is more 

soluble if the consensus log P-value is more negative8 than Benzo(a)pyrenethat its molec-

ular weight five times higher as compared to Pteryxine and Quinine, then Quinine is the 

most soluble molecule than the others, but belongs to AOT category II. Therefore, pteryx-

ine was selected as a drug candidate compound by being a CYP1A2 ligand. 
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3. Materials and Methods 

3.1. Finding Compound Target  

Compound Target for 2hi4 proteins used LigandScout 4.3 and HerbalDB 

3.2. Preparation of 2hi4 targets 

Preparation of macromolecules downloaded from the PDB (Protein Data Bank) da-

tabase. Separation of ligands from molecular complexes 

3.3. Preparation of Ligand  

The two-dimensional structure of compound target from herbalDB and Drugbank 

were withdrawn using Marvin Sketch. 

3.4. Molecular Docking 

Molecular docking compound targeted from herbalDB and Drugbank to see the ac-

tivity of the compound on the site of BHF400 ligand (native ligand of 2hi4) used autodock 

software. 

3.5. Analysis 

Molecular docking of 15 target compounds from herbalDB and Drugbank analysis 

which compound had the highest RMSD (Root Mean Square Deviation) and condition of 

hydrogen bonds. 

4. Conclusions 

The best molecular binding of 2hi4 protein on a 40x40x40 grid with binding energy 

at -10.28. The results of molecular bonding of 2hi4 protein with 15 chemical compounds 

showed that three chemical compounds, benzo(a)pyrene, pteryxine, and quinine, had the 

best binding energy levels. A comparison of amino acids seen from 2D visualization 

shows that there are 7 amino acids in common, those were ALA317, GLY316, ASP313, 

ASP320, PHE260, PHE226, and THR118. Pteryxine had amino acid similarities to the na-

tive ligand. Admetox analysis of chemical compounds showed that pteryxine was better 

than other chemical compounds, because it was hydrophilic, and categorized as AOT III. 
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