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Abstract- Cyclin-dependent kinasse (CDK2) are considered as
potential target for anti-cancer medication. Indoles are
important nitrogen containing heterocyclics known for broad
spectrum of biological activities. Modification in basic indole
with stereospecific structural descriptors has offered a high
degree of diversity that has proven useful for
the development of new therapeutic agents having improved
potency and lesser toxicity.

chemical substances on cultured cells or animals, and matching
the apparent effects to treatments, computer aided drug design
begins with a hypothesis that modulation of a specific
biological target may have therapeutic value. Computer-aided
drug design uses computational chemistry to discover,
enhance, or study drugs and related biologically active
molecules. The most fundamental goal is to predict whether a
given molecule will bind to a target and if so how strongly.
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II.
I.

INTRODUCTION

Cancer, also called malignancy, is a class of diseases
characterized by out-of-control cell growth. Cancer cells can
spread to other parts of the body through the blood
and lymph systems. Cancer harms the body when damaged
cells divide uncontrollably to form lumps or masses of tissue
called tumors (except leukemia).There are over 200 different
known malignant neoplasm’s that affect human cell type.
Complex for our understanding is the cause of cancer.

MATERIALS AND METHODS

1KE8 is a cyclin dependent kinase. This study carried out
for identifying 1KE8 inhibitors thru molecular docking. 1KE8
belongs to a family of protein kinases first discovered for their
role in regulating the cell cycle. It is also involved in regulating
transcription, mRNA processing, and the differentiation of
nerve cells. CDKs are considered a potential target for anticancer medication. If it is possible to selectively interrupt the
cell cycle regulation in cancer cells by interfering with CDK
action, the cell will die. A CDK inhibitor is a chemical that
inhibits the function of CDKs.

Cancer treatment includes chemotherapy, radiation and
surgery. The treatment of cancer varies with its type and stage.
The stage refers to the growth and spreading of tumor from its
original location. It is estimated that about 9 million new
cancer cases are diagnosed every year and over 4.5 million
people die from cancer each year worldwide. Around 2.4
million new cases of cancer were diagnosed in EU countries in
2008 with 55% occurring among males and 45% among
females [1]. Cancer is one of the leading causes of death in
India; officially recorded over half a million deaths due to
cancer in 2011 — 5.35 lakh as against 5.24 lakh in 2008.
Drug design is the inventive process of finding new drug
molecule based on the knowledge of a biological target. The
drug is an organic small molecule that activates or inhibits the
function of a bio-molecule such as a protein, which in turn
results in therapeutic benefit to the patient. Ligand based drug
design depends on the knowledge of the molecules that bind to
the biological target, whereas structure based drug design relies
on the knowledge of the three dimensional structure of the
biological target [2,3]. In contrast to traditional methods of
drug discovery, which rely on trial-and error testing of

Fig.1. 3D structure of 1KE8

The receptor protein, 1KE8 was downloaded from the
Protein Data Bank [PDB] (Fig.1) and refined using protein
wizard of Schrodinger suit 2012 [21,22]. A typical structure
ﬁle from the PDB is not suitable for immediate use in
molecular modeling calculations. It consists of heavy atoms,
cocrystallized ligand, water molecules, metal ions and
cofactors. Some structures are multimeric, and may need to be
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reduced to a single unit. It is therefore needed to prepare
proteins in a form that is suitable for modeling calculations.
The tools of Schrodinger suite 2012 is used for the purpose.
The refining process involves ﬁxing structures, deleting
unwanted chains and waters, ﬁxing or deleting het groups, and
ﬁnally performing some optimization of the ﬁxed structure.
Indoles are the most important nitrogen containing
heterocyclic molecules, which play vital role in biochemical
process. It found extensively in biological systems also. Indole
is the commonly used name for the benzopyrrole, consisting of
a benzene ring fused to the 2, 3-positions of a pyrrole ring [46]. Indole ring system is found in many natural products,
pharmaceuticals agents and polymer materials. The interesting
chemical properties of indole have inspired chemists to design
and synthesize a variety of indole derivatives [7]. Indole
derivatives are found
to contain several biological
activities those including antimicrobial, antibiotic, antiinflammatory, analgesic, anticonvulsant, antimalarial, etc. [817]. Modification in their structure has offered a high degree of
diversity, useful for the development of new therapeutic
agents having improved potency and lesser toxicity.
The docking experiments provide with structure which can
bind the protein with least energy. Such a structure is
considered as lead drug. In this case, all the docking
calculations were carried out with Schrodinger Glide 2012 [21,
22]. This program performs a hierarchical search of ligand
conformations undergoing a filtering procedure and finally
minimizes in the field of the receptor using the OPLS-AA force
fields in conjunction with a distance-dependent dielectric
model. Glide uses two concentric boxes to generate the
potential grids and define the binding site.

III.

RESULTS AND DISCUSIONS

Fifteen indole analogues were docked into ATP site of
CDK2 receptor and the results of the study were shown in the
Table 1. Most of the indole derivaties are not docked well
inside the pocket of CDK2 receptor. The docking scores are in
the range of -8.04 Kcal/mol to -5.1 kcal/mol.
Many
compounds were showing a weak hydrophobic and hydrogen
bond interactions with receptor. The presence of indole moiety
should favours the interaction with receptor due to
pyrimidinetrione group the compound cannot have proper
complementarity with receptor and hence all the compounds
unable to enter into the pocket and cannot have strong
interaction with receptor. The Compound I1 was showing only
one hydrogen bond interaction with receptor and the glide
score of this compound is less (-5.1 Kcal/mol) (Fig. 3). The
oxygen atom of CO group present in pyrimidinetrione moiety
of compound I8 is forming and hydrogen bond with side chain
NH2 group of Lys20. The Compound I8 showed a good
interaction with the receptor, 1KE8. Compound I8 had given
the maximum dock score, -8.04. The optimal docking fit is
depicted in Fig.2. The compound I8 is well placed in the
hydrophobic enclosure also. The best fit of I8 against 1KE8 is
shown in Fig.4.

Fig.3 Hydrogen bond interactions (represented in yellow dotted lines) formed
by the Glide docking pose of compound I1 with the binding site amino acids of
CDK2

Fig.2. The Optimal docking of I8 with 1KE8

Default input parameters were used in all computations (no
scaling factor for the van der Waals radii of non-polar protein
atoms and a scaling factor of 0.8 for non-polar ligand atoms).
All compounds were docked and scored using the Glide extra
precision (XP) mode [18-20]. Upon completion of each
docking calculation, 30 poses per ligand were saved. The bestdocked structures were ranked using a model energy score
(Emodel) derived from a combination of Glide Score (Gscore,
a modified and extended version of the empirically based
ChemScore function), Coulombic, and van der Waals energies,
and the strain energy of the ligands.

Fig. 4. Display showing 1KE8 – I8 best fit
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The table below shows the docking scores of 15 Indole
compounds docked against 1KE8 using Schrodinger Glide.
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TABLE 1. DOCKING SCORE OF 15 INDOLES AGAINST 1KE8

[2]

Compound
Name

Structure

REFERENCES

Dock score

I1

-5.11

I2

-5.98

I3

-5.21

I4

-6.98

I5

-7.15

I6

-5.56

I7

-5.53

I8

-8.04

[3]

[4]
[5]
[6]
[7]
[8]

[9]
[10]

I9

-6.17

I10

-7.50

I11

-5.53

I12

-5.50

I13

-5.49

I14

-6.72

I15

-6.94

[11]

[12]

[13]
[14]

[15]

IV.

CONCLUSION

5-[(1-methyl-5-nitro-1H-indol-3-yl)
[methylidene] pyrimidine-2,4,6(1H,3H,5H)-trione, (I8)
binds effectively at the active site of 1KE8 with binding energy
-8.04 (Kcal/mol). There is no extensive study carried out in the
ligand,
5-[(1-methyl-5-nitro-1H-indol-3-yl)methylidene]
pyrimidine-2,4,6(1H,3H,5H)-trione. So this result of the in
silico studies reveal that the molecule is potential candidate for
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