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ABSTRACT
Estrogen is the imperative factor that has implications in breast cancer. The over expression or
activation of estrogen occur frequently in breast, ovarian and lung cancer prove them an important
therapeutic target for breast cancer studies. Hormone therapy was focused for detailed analysis
for estrogen positive breast cancer. The presence of dietary agents was evident and identified from
fruits and vegetables source, can act on estrogen positive breast cancer and can be potentially
used as therapeutic drug based on their affinity toward target receptor in this therapy. Molegro
Virtual Docker tool was used for analysis of binding energy and hydrogen binding etc. The promising
effects of phytochemicals present in dietary products on breast cancer could be determined.
Keywords: Estrogen, Estrogen receptor, Hormone therapy, Phytochemicals, Molegro Virtual
Docker
INTRODUCTION
Breast cancer is the most common type of diagnosed cancers and the second major cause of
death among women in Occidental countries. Large majorities of breast cancers are sporadic but
up to 10% can be attributed to genetic predisposition. Breast cancer cells can spread by breaking
away from the original tumor. They enter blood vessels or lymph vessels, which branch into all the
tissues of the body. The cancer cells may be found in lymph nodes near the breast. The cancer
cells may attach to other tissues and grow to form new tumors that may damage those tissues.
Hormones exist naturally in the body. They help to control how cells grow and what they do in the
body. Hormones, particularly estrogen, can encourage some breast cancer cells to grow.Hormonal
therapy medicines treat hormone-receptor-positive breast cancers in two ways: 1). by lowering
the amount of the hormone estrogen in the body 2). by blocking the action of estrogen on breast
cancer cells. Estrogen makes hormone-receptor-positive breast cancers grow. So reducing the
amount of estrogen or blocking its action can reduce the risk of early-stage hormone-receptorpositive breast cancers coming back (recurring) after surgery.
Hormonal therapy medicines can also be used to help shrink or slow the growth of advancedstage
or metastatic hormone-receptor-positive breast cancers. Hormonal therapy medicines are not
effective against hormone-receptor-negative breast cancers. There are several types of hormonal
therapy medicines, including aromatase inhibitors, selective estrogen receptor modulators, and
estrogen receptor downregulators. Before and after menopause, the patient may be offered hormone
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therapy with tamoxifen, it behaves as an agonist/antagonist. The tamoxifen competes with estrogen
to bind with estrogen receptor and restrict the change in shape of receptor, which further binds to
coactivators.being paid to the possibility of applying cancer chemopreventive es, - tumor properties
and have provided ntified from -carbinol (apples, black and green tea, biloba leaves,widely ,
Ginsenoside (Ginseng plant) etc. micals) from PubChem and docked with shape of receptor,
which further binds to coactivators.
Increasing attention is agents for individuals at high risk of neoplastic development. For this purpose
by natural compounds have practical advantages with regard to availability, suitability for oral
application, regulatory approval and mechanisms of action. Candidate substances such as
phytochemicals present in foods and their derivatives have been identified by a combination of
epidemiological and experimental studies. Plant constituents include vitamin derivativ phenolic and
flavonoid agents, organic sulfur compounds, isothiocyanates, curcumins, fatty acids and d-limonene.
Phytochemicals have potent anti multiple active compounds in the past.
Although there is an increasing focus on designer therapeutic anticancer agents, the broad spectrum
of activity of natural products across multiple signalling pathways remains inadequately explored.
Here, we briefly present evidence that dietary agents ide fruits and vegetables can act to modulate
the effects of deregulated cell cycle checkpoints, and this may contribute to the prevention of
cancer. The agents include Indole 3 (cruciferous vegetables), Theaflavin (tea leaves), Quercetin
capers) and epigallocatechin-3-gallate (green tea), Ginkgetin (ginkgo cultivated tree), Hyperoside
(Drosera rotundifolia)
We have taken eighteen natural ligands (phytoche estrogen receptor using Molegro Virtual
Docker (MVD) tool
Computational method:
Several offline tools, online tools and databases were used to accomplish this work. The process
was started by retrieving crystal structure of estrogens receptor (PDB ID: 1A52) from Protein
Data Bank. Next, the eighteen natural compounds were derived from PubChem. This database
contains substance database, compound database and BioAssay database. The library of ligands
was obtained from Compound Pubchem. The detailed information like molecular weight, 2D and
3D structures, IUPAC name and H-donor/acceptor of compounds can be obtained from PubChem.
Further, the interacting residues within the pocket of receptor had been identified by PDBSum.
So, the probable binding site, which has been made between ligand and protein, number of residues
of protein and type of proteins for docking the molecules can be known. Finally, Docking studies
and Absorption,
Distribution, Metabolism, Excretion and Toxicity (ADMET) properties or drug likeliness of natural
compounds and estrogen receptor (PDB ID: 1A52) were observed using MVD and FAF Drug2
respectively.
RESULT AND DISCUSSION
After docking, the natural compounds bind estrogen receptor same as Tamoxifin binds, which is
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drug available in market to treat the breast cancer as of now. Tamoxifin and other compounds
embedded within cavity of receptor and form hydrogen bonds at Arg 394, His 524 and Leu 525
position (Figure 1). The some of the ligands out of eighteen natural ligands require lower energy
compare to Tamoxifin to form stable conformation (Table 1). Tamoxifin requires -117.917 Kcal/
mol energy but Ginsenoside and Hyperoside require
-140.071 Kcal/mol and -137.124 Kcal/
mol respectively. And also found Epigallocatechin gallate and Ginkgetin require -135.747 Kcal/
mol and -134.482 Kcal/mol respectively (Table 1).
Out of 18 compounds, there are 4 compounds, which showed lower energy. But before the use
these compounds as therapeutics we have to check them in ADMET (Absorption, Distribution,
Metabolism, Excretion and Toxicity) properties. The insilico ADMET analysis qualifies the entire
natural product fit as drug like molecule by FAF drug. From the result of the ADMET test of
selected 4 compounds, which gives lower binding energy to targeted receptor, all these compounds
comes in the normal range and qualifies as drug like molecule (Table 2). The different properties
like Molecular weight, hydrogen donors and accepter, flexible and rigid bonds, ring number, ring
size, carbon atoms, heavy atoms, number of charges and Log P values etc (Table 2). The out of
4 natural ligands, Ginsenoside has lower Molecular weight compare to others. It is near to Tamoxifin
(Table 2).
Natural ligands

A

B

C

Fig-1 (A) The surface view of estrogen receptor forms hydrogen bonds with Tamoxifin at
Arg 394, His 524 and Leu 525 position. Yellow color represent Tamoxifin, green dotted line
presents hydrogen bond within surface environment. (B) Secondary structure of estrogen receptor
with natural ligands and Tamoxifin. Red color represents helices of receptor and white color
represents chains. Gray colored ball and stick represent natural ligands with Tamoxifin (Green).
(C) The cluster of natural compounds within cavity.
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Table-1 Docking result of Tamoxifin and four ligands showing good result out of 18 natural ligands
with estrogen receptor (1A52).
No.

Ligand Name

MolDock Score
Kcal/mol
Reported Molecule

Rerank Score

HBond

1

Tamoxifin

-117.917
Natural Compounds

-86.9124

-2.5

2

Epigallocatechin
gallate
Ginkgetin
Hyperoside
Ginsenoside

-135.747

-80.917

0.3520

-134.482
-137.124
-140.071

-46.3557
-111.244
-69.1009

-3.3677
-4.8442
-0.8654

3
4
5

Table-2 the drug Likeliness properties of selected natural compounds along with Tamoxifin
Tamoxifin

Mol.Weight (200600)

371.51

Epigallocatechin
gallate
458.37

H-Donors
(0.0-6.0)
H-Acceptor (0.012.0)
Flexible Bonds (0.015.0)
Rigid bonds (050)
Ring number (0.07.0)
Ring Size (0.012.0)
Carbons (>5.0)

0

8

4

8

2

2

11

10

12

2

8

4

5

4

4

19

24

36

24

21

3

3

4

3

1

6

10

10

10

17

26

22

32

21

30

28

33

42

33

32

0.08

0.50

0.31

0.57

0.07

1

0

0

0

0

1

0

0

0

0

7.14

2.23

5.69

0.36

8.54

Accepted

Accepted

Accepted

Accepted

Accepted

Heavy Atom
(>2.0)
Ratio of Hetero
atom/carbons
(0.1-1.0)
No of charges (0.03.0)
Total charges (-2.02.0)
Log P
(-2.0-6.0)
Status
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Ginkgetin

Hyperoside

Ginsenoside

566.51

464.38

444.73
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CONCLUSION
The structure based docking approach play significant role to propose novel drug or ligand to treat
estrogen positive breast cancer. The study indicate that Ginsenoside showing better interaction
efficiency against existing drug and having optimal drug like properties. We conclude that this
compound may be used as therapeutic agent for treatment of estrogen positive breast cancer.
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