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Abstract

This goal of this work is to predict the binding affinity and identify the molecular interactions of HER2 receptor
with potential drug targets. Docking is performed to predict the binding affinity based on the molecular interactions of drug
targets benzene propanoic acid and 1-phenathrenemethanol with the HER2 target receptor. The ligands were identified
from the phytochemical studies and the target receptor HER2 interacted with the potential lead molecules shows high
binding affinity. The hydrogen atoms of Thr 854 and the oxygen atom of the Leu 788 in the HER2 target receptor were
strongly interacted with oxygen and hydrogen atom of the benzene propanoic acid respectively. The residue Ala 743 and
other hydrophobic residues are strongly involved in the molecular interactions in which glide score and glide energy were
calculated. The HER2 target receptor shows a good binding affinity based on the molecular interactions with hydrogen
atom and hydrophobic residues of the ligand molecules. The drug likeliness such as molecular weight, H bond donor, H

bond acceptor, Log P and Log S values were predicted by Qikprop.
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Introduction

The receptor HER2 plays a vital role in the
development of many human adenocarcinomas and it is
an ideal target for therapeutic approaches. The epidermal
growth factor family of ligands and receptors are readily
interacting with cell division and differentiation. It is
involved in the cell transformation in tumours and it is a
modern target in chemotherapy. It has the potential to
develop the drug resistance against breast cancer. [1] The
progression of certain types of breast cancer occurs due
to the over expression of this receptor. The HER2 target
receptor has become an important biomarker and target
of therapy for breast cancer. [2] To produce immunologic
responses against cancer cells, the peptide vaccines can
be delivered to the patients. Specifically designed
peptides can associate with major histocompatibility
complex molecules on the cell surface activating anti
tumor effector mechanisms. [3] Binding site plays a
significant role in the process of drug designing and it
will be the strength of binding between the target
receptor and the potential lead molecules. [4] The ligand
binding sites in the target receptor is essential for
molecular docking, de novo drug design and structural
identification. Q Site Finder helps us to identify the
ligand binding pockets in the target receptor. The
interaction energy can be utilized by the binding sites

Correspondence
K.Ramanathan
E-mail: ramanathanbio@gmail.com

There are two important phases in the process of drug
discovery such as hit identification and lead
identification. Structure based drug design approaches
depends on the three dimensional structure of the target
receptor which is associated with the disease. Structure
based drug design strategies are most important in the
prediction of binding affinity, calculation of glide
energy, glide scores and the identification of molecular
interactions. [7] The potential lead molecules are
identified based on glide scores and glide energy and
these molecules are involved in the molecular
interactions. Potential lead molecules  have
pharmaceutical properties for the stability of complex
formation and molecular dynamics simulation. [8]

Methodology

The structure of the target protein HER2 was
retrieved from the protein data bank. The Chemdraw
assistance has been taken to sketch the structure of the
ligands benzene propanoic acid and 1-phenthrene
methanol. The structure of the ligands was docked with
the active sites of the HER2 target receptor and the
binding affinity was calculated. Glide is employed for
the rapid docking of two molecules and the positions,
orientations, conformations of the ligand were predicted
using the Glide algorithm. Glide score and glide energy
was analyzed using XP visualizer. The qikprop is
employed for the assessment of drug like properties of
the lead molecules.
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Results

Figure |
Structural model for the target protein HER2

Title: xp_rcpt_fragld

Figure I
Docked structure of target protein HER2 and the ligand Benzene propanoic acid
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Figure 111
2D view of docking simulation of Benzene propanoic acid into HER2

Figure IV
Docked structure of target protein HER2 and the ligand 1-phenathrenemethanol
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2D view of docking simulation of 1-phenathrenemethanol into HER2

Table 1
Glide extra-precision (XP) results for the two molecules

Compound Glide Glide No. of hydrogen Interacting residue Distance
Score Energy bond interaction (A)
Benzene propanoic acid -6.8 -38.24 2 THR 854 2.39
LEU 788 2.07
1-phenathrenemethanol -4.51 -45.37 1 ALA 743 1
Table 2
Assessment of drug like properties of the lead molecules by Qikprop
Compound Name MW HB HB | QPLogPo/ | Caco | MDC | QPLogHER | QPLog | QPLogB/
D A w -2 K G S B
Benzene propanoic | 179.17 | 1.00 | 3.70 1.296 81 41 -2.127 -1.350 -1.009
acid 5 0 0
1- 178.23 | 0.00 | 0.00 4.460 9906 | 5899 -4.901 -5.263 0.192
phenathrenemethan 3 0 0
ol
Discussion Leu 788 in the HER2 with bond length (2.07A). The

The structure for the target protein HER2 was
predicted using Swiss model tool (Fig 1). The structure
of the ligands Benzene propanoic acid and 1-phentharene
methanol were predicted using chemsketch. Fig 2 shows
that the docked structure of the ligand Benzene
propanoic acid with the target protein HER2. The
binding mode of this benzene propanic acid interacted
with the target protein HER2 shows the hydrogen
bonding and hydrophobic interactions in the active sites.
The glide score (-6.8Kcal/mol) and glide energy (-
38.24Kcal/mol) in the docked structure was calculated.
Fig 3 represents that the side chain hydrogen atoms of
Thr 854 in the HER2 target receptor were strongly
interacted with oxygen atom of the benzene propanic
acid with bond length (2.39A), the hydrogen atom of the
benzene propanic acid were strongly interacted with
backbone oxygen atom of the hydrophobic residue of

hydrophobic residues Phe 856 and Met 766 are
effectively involved in the molecular interactions.

The docked structure of the ligand 1-
phenathrene methanol with the HER2 target protein was
illustrated in the Fig 4. The binding affinity of the 1-
phenathrenemethanol at the active site of HER2 shows
hydrophobic interactions and the glide score (-
4.51Kcal/mol) and glide energy (-45.37Kcal/mol) were
calculated. Fig 5 shows that the docking simulations of
1-phenathrenemethanol ~ with  HER2 and  only
hydrophobic integrations were formed with structure of
the HER2. The hydrophobic residue Ala 743 is strongly
involved with other residues such as Met 793, Val 726,
Leu 718, Met 1002 in the molecular interactions.

Table 1 represents that the comparison of glide
score, glide energy, hydrogen bond interactions,
interacting residues and distance for the Benzene
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propanoic acid and 1-phenathrene methanol with HER2
target protein. QikProp predicts the significant
descriptors and pharmaceutically relevant properties of
organic molecules and it provides ranges for comparing
particular molecular properties with those of 95% of
known drugs [8]. Table 2 shows that the assessment of
drug like properties such as molecular weight, hydrogen
bond donor, hydrogen bond acceptor, Log P and Log S
values for the benzene propanoic acid and 1-phenathrene
methanol.

Conclusion

The structure for the HER2 target protein was
predicted for docking with the potentially lead
molecules. The structure of the ligands benzene
propanoic acid and 1-phentharene methanol were
predicted using chemsketch. The docking of the target
receptor HER2 with the benzene propanoic acid shows
high binding affinity and the hydrogen bonds with
hydrophobic interactions were analyzed. The benzene
propanoic acid docked with the HER2 target protein with
the hydrogen bonding and hydrophobic interactions of
glide score (-6.8Kcal/mol) and glide energy (-
38.24Kcal/mol). The hydrogen atoms of Thr 854 and
backbone oxygen atom of the Leu 788 were strongly
interacted with oxygen atom and hydrogen atom of the
benzene propanoic acid respectively. The ligand 1-
phenathrenemethanol docked with the target protein
HER2 shows hydrophobic interactions with glide score
(-4.51Kcal/mol) and glide energy (-45.37Kcal/mol). The
residue Ala 743 is strongly involved in the molecular
interactions. From these results, | have observed that the
HER?2 target receptor shows a good binding affinity with
molecular interaction of hydrogen atom and hydrophobic
residues. It could be the potential lead molecule and act
as an anti tumour agent against breast cancer and these
observations will be useful for further drug discovery
process.
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