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Introduction
Bovine mastitis is associated with the presence of infectious 

agents as bacteria, Bovine Herpes virus, non bacterial pathogens 
like mycoplasmas, fungi, yeast and chalmydia [1,2]. Among these, 
Staphalococus aureus bacterial infections are most common. 
Transfer complex protein (PDB ID:1JIL) [3] is an excellent drug 
target in Staphalococus auerus. Inhibition of which results in 
bacterial cell lysis. Allium cepa is a biennial plant, a good source 
of nutrients. Various phytochemicals present in the plant are 
responsible for its therapeutic potential [4]. 20 phytochemicals 
in Allium cepa were selected for the docking study based on 
ADMET properties predicted by Qik prop option.

Methodology

Bioinformatics analysis

Preparation of Protein: Crystal structure of the target 
proteins of Staphalococus aureus transfer complex protein 
was obtained from RCSB Protein Data Bank (PDB ID: 31JIL). 
Automatically imported PDB files from the RCSB PDB website to 
the Maestro working interface [5-7]. Subsequently the protein 
was optimized and minimized.

Ligand preparation

Twenty phytochemicals present in Allium cepa were 
selected to find out the inhibitory activity towards the target 
protein. The structure of the phytochemicals and commonly 
used commercially available antibiotic Pirlimycin hydrochloride  

 
were downloaded from pub chem in the (.sdf) format. These 
ligands were subjected to ligand preparation using the ligand 
preparation wizard (ligprep) of Schrodinger software in the 
Maestro interface 12 [6,7].

Docking Studies
The compounds were screened by Schrodinger docking 

software to study inhibitors of the target protein. Grid generation 
was done using the centroid of workspace ligand R0 48-8071. 
The rigid receptor docking using the Glide program was carried 
out against the target protein with the set of ligands. The mode of 
docking was selected as XP (Extra precision) for a high docking 
accuracy. The glide docking was carried out for the minimised 
protein [6-8] 

ADMET properties prediction
The bioactive compounds from Allium Cepa were checked 

for their ADMET properties using Qik prop module [8,9]. 
QikProp helped in analyzing the pharmacokinetics and 
pharmacodynamics of the ligand by accessing the drug likeness.

Results and Discussion
(Range of properties - Molecular weigh less than 500, 

Hydrogen bond donor 0-6, Hydrogen bond acceptor 2-20 and 
QP logP(o/w) -2 - 6.5), From the results obtained it has been 
understood that the phytochemicals Myricetin, Quercetin-
4’glucoside and Quercetin-3-glucoside are responsible for 
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the antimastitis activity of the plant Allium cepa. These 
phytochemicals posess excellent docking interactions to the 
target protein than the commonly used commercially available 
drug, Pirlimycin hydrochloride. Three hydroxyl groups in 
Myricetin forms three side-to-side hydrogen bonds with 66 ASN 
and 6ASN amino acid residues of the target protein. Ketonic 
oxygen in the compound forms a hydrogen bond with water 
molecule in the protein. Four hydroxyl groups in Quercetin-4’-
glucoside forms four hydrogen bonds with 6ASN and 66ASN 
amino acid residues. One hydroxyl group in the compound 
forms a metal coordination with Zn 203. Ketonic oxygen forms 

a hydrogen bond with water molecule in the protein. Four 
hydroxyl groups in Quercetin-3-glucoside forms four hydrogen 
bonds with 66ASN, 69LYS and two water molecules in the target 
protein. Also it forms a metal coordination with Zn 203 in the 
target protein. Pirlimycin hydrochloride forms four hydrogen 
bonds with 60ASP, 66 LYS and 65THR amino acid residues of 
the target protein. All the three phytochemicals having better 
docking score than the commonly used antibiotic (Table 1) Qik 
prop option helped in analyzing the ADMET properties. The 
antimastitis components in Allium cepa satisfied the ADMET 
properties for drug likeness (Table 2).

Table 1: Docking Score, 2D and 3D interactions between the target proteins and the ligands.

Protein (PDB 
ID:1JIL) Ligand Docking  Score 

(Kcal/Mol) 2D Interaction 3D Interaction

Myricetin -10.2

Quercetin-4’-
glucoside -9.8

 

Quercetin-3-
glucoside -9.5

 

Pirlimycin 
hydrochloride -3.2
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Table 2: Prediction of drug- likeness of phytochemicals using qik prop simulion.

Ligand
Molecular Weight(MW)

g/mol
Hydrogen Bond Donor Hydrogen Bond Acceptor QPLogP(o/w)

Myricetin 318.235 5.000 6.000 2.215

Quercetin-4’-glucoside 464.4 2.000 6.200 1.734

Quercetin-3-glucoside 463.371 1.000 6.250 1.701

Pirlimycin Hydrochloride) 410.954 1.000 5.450 2.565

Conclusion
The phytochemicals Myricetin, Quercetin-4’-glucoside and 

Quercetin-3-glucoside have potent inhibitory activity towards 
the staphalococus aureus transfer complex protein compared 
to the commercial drug Pirlimycin Hydrochloride. These 
phytochemicals are responsible for the antimastitis activity of 
Allium cepa. Results of this study are helpful for the development 
of novel drugs for mastitis.
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