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ABSTRACT:

The aim is to study the interaction of Indole alkaloids against 2 oral carcinoma drug targets by in silico docking
using iGemdock tool.In this generation, technology has become so advanced that we are able to now achieve what
was believed 20 years ago to be impossible. One such advancement is in silico interactions. It is a virtual screening
which enables us to bind two compounds and check the affinity of the binding. This helps us to first screen the
activity of the two compounds before money, time and energy is spent in manually performing the activity and then
arriving at a failure. We will be able to concentrate on the compounds which show us positive results in the in silico
interactions, thus helping us in conserving time, expenditure and energy.Ajmalicine shows good interaction with
both drug targets and possesses the best fitness energy of all 5 tropane alkaloids.
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l. INTRODUCTION:

Amongst the modern epidemics, oral cancer is the second most common cause of death. In developing countries, oral
cancer is one of the top ten most common causes of death . India has one of the highest prevalence of oral cancer in the
world. According to WHO, 40% of the diagnosed oral cancers across the world occur in India, Pakistan, Bangladesh and
Srilanka >. 4WHO also estimated that 90% of Indian males who were diagnosed with oral cancer were attributed to tobacco
counseling *.

There has been a significant increase in the use of herbal substances in recent times. One such herbal substance is Tropane
alkaloids. They are obtained from sources such as Atropa belladonna, Hyoscyamus niger, Datura stramonium, etc °. These
poisonous Solanaceae family plants have been found to have abundant folk medicinal use in ethnic groups ®*'. Tropane,
alkaloids occur as carboxylic acid containing esters and tropic acid *2.

The aim is to study the interaction of Indole alkaloids against 2 oral carcinoma drug targets by in silico docking using
iGemdock tool.

1. MATERIALS AND METHOD :

TARGET IDENTIFICATION AND RETRIEVAL:

The Oral carcinoma drug targets were identified by literature search and its 3D structure was downloaded from RCSB PDB
(Protein Data Bank), which is acrystallographic database for the three-dimensional structural data of large biological
molecules, such asproteins andnucleic acids™ ™. The data was typically obtained byX-ray crystallography,NMR
spectroscopy, or, increasingly,cryo-electron microscopy. The PDB ID of the targets are as follows,
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ACTIVE SITE RESIDUES:
Residues showing Bonded interaction: HIS 198, ARG 61, GLY 199, ARG 10

Residues showing Non Bonded interaction: GLY 89, ASN 17, HIS 11

Figure 1- PDB ID: 3DCY (Crystal Structure a TP53-induced glycolysis and apoptosis regulator protein)

+ PDB ID: 5GGV (CTLA-4 in complex with tremelimumab Fab)

PDB ID: 3DCY (Crystal Structure a TP53-induced glycolysis and apoptosis regulator protein)

Figure 2 - PDB ID: 5GGV (CTLA-4 in complex with tremelimumab Fab)

I11.  LIGAND RETRIEVAL:

The indole alkaloids with anticancer properties were identified by literature search and their 3D structure was retrieved
from Pubchem, a database of chemical molecules ***° . The list of Indole alkaloids and its structures are as follows(figurel

and 2),

PUBCHEM ID

COMPOUND NAME

STRUCTURE

376

15

Vincamine
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441071 strychnine !
441975 ajmalicine 1
% ¢
61
00671 ajmaline
\
19
7060 Ibogaine e |
151

Table 1 - The following table provides the compound names along with the structures and the PUBCHEM ID.

IV. DOCKING:

The docking was carried out using IGEMDOCKV2.1, a Graphical-Automatic Drug Design System for
Docking, Screening and Post-Analysis. Fitness is the total energy of a predicted pose in the binding site. The
empirical scoring function of iIGEMDOCK s estimates as:

Fitness = vdW + Hbond + Elec

Here, the vdW term is van der Waal energy. Hbond and Elect terms are hydrogen bonding energy and electro
statistic energy, respectively.

To start docking protein file and ligand file was prepared. The active site was defined using “by bounded ligand”
in case of cocrystal structure and “by current file” in case of  non-cocrystal structure. The igemdock accepts ligand
in mol2 format, so the ligands were converted from sdf to mol2 format.

V. RESULTS AND DISCUSSION:

PDB ID COMPOUND ENERGY VDW HBOND ELEC

-69.0957 -59.617 -9.47872 0
3DCY Vincamine
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5.

-66.7736 -61.9882 -4.78542
strychnine

-74.8065 -67.898 -6.90847
ajmalicine

-67.211 -55.5155 -11.6955
ajmaline

-69.2264 -65.7264 -35
Ibogaine

-87.0853 -70.3446 -16.7407

5GGV Vincamine

-80.785 -78.285 -2.5
strychnine

-88.5663 -81.5663 -7
ajmalicine

-75.0363 -67.7515 -7.28482
ajmaline

-89.9196 -80.423 -9.49655
Ibogaine

Table 2 - The following table provides information on the interaction of the Tropane alkaloids.

Docked Structure of TP53-induced glycolysis and apoptosis regulator protein with Indole alkaloids:

Protein docked with Vincamine:
Protein docked with strychnine
Protein docked with ajmalicine
Protein docked with Ajmaline:

Protein docked with Ibogaine:

Docked Structure of CTLA-4 in complex with tremelimumab Fab with Indole alkaloids:

Protein docked with Vincamine:
Protein docked with strychnine:
Protein docked with ajmalicine:
Protein docked with Ajmaline:

Protein docked with Ibogaine:
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VI. CONCLUSION:

From the above analysis, it shows that ajmalicine shows good interaction with both the receptors and also shows best
fitness energy. Furthermore, in vitro studies can be done to analyse and understand the actions of the compounds
before the studies can be shifted to in vivo studies. The establishment of the side effects of the drug has to be done
before allowing the in vivo studies to be performed, thus giving the analysts an idea as to what adverse reactions can
be expected during the time of the study.

REFERENCES:

[1] Ganesh R, John J, Saravanan S. Socio demographic profile of oral cancer patients residing in Tamil Nadu - A
hospital based study. Indian Journal of Cancer 2013; 50: 9.

[2] Parkin DM, Maxwell Parkin D, Bray F, et al. Estimating the world cancer burden: Globocan 2000.
International Journal of Cancer 2001; 94: 153-156.

[31 Ahluwalia KP. Assessing the oral cancer risk of South-Asian immigrants in New York City. Cancer 2005;
104: 2959-2961.

[4] Shingleton WW. Cancer control in developing countries. Journal of Surgical Oncology 1992; 49: 76-77.

[5] Research Journal of Life Sciences, Bioinformatics, Pharmaceutical and Chemical Sciences. 1. Epub ahead of
print 2015. DOI: 10.26479/2015.0103.01.

[6] Christen P, Bieri S, Veuthey J-L. Analysis of Tropane Alkaloids in Biological Matrices. Modern Alkaloids;
339-367.

[71 Lounasmaa M. Chapter 1 The Tropane Alkaloids. The Alkaloids: Chemistry and Pharmacology 1988; 1-81.

[8] Clarke RL. Chapter 2 The Tropane Alkaloids. The Alkaloids: Chemistry and Physiology 1977; 83—-180.

[9] Fodor G. Chapter 5 The Tropane Alkaloids. The Alkaloids: Chemistry and Physiology 1960; 145-177.

[10] Fodor G. Chapter 8 The Tropane Alkaloids. The Alkaloids: Chemistry and Physiology 1971; 351-396.

[11] Robinson T. Tropane Alkaloids. The Biochemistry of Alkaloids 1968; 41-47.

[12] Plant Product Analogues and Compounds Derived from Them. Drug Discovery 2006; 115-150.

[13] Rose PW, Beran B, Bi C, et al. The RCSB Protein Data Bank: redesigned web site and web services. Nucleic
Acids Research 2011; 39: D392-D401.

[14] Deshpande N. The RCSB Protein Data Bank: a redesigned query system and relational database based on the
mmCIF schema. Nucleic Acids Research 2004; 33: D233-D237.

[15] Noguchi T. PDB-REPRDB: a database of representative protein chains from the Protein Data Bank (PDB).
Nucleic Acids Research 2001; 29: 219-220.

[16] Bourne PE. The distribution and query systems of the RCSB Protein Data Bank. Nucleic Acids Research
2004; 32: 223D-225.

[17] Tusnady GE. PDB_TM: selection and membrane localization of transmembrane proteins in the protein data
bank. Nucleic Acids Research 2004; 33: D275-D278.

[18] Yang J-M. An Evolutionary Approach for Molecular Docking. Genetic and Evolutionary Computation —
GECCO 2003 2003; 2372-2383.

[19] Yang J-M, Chen C-C. GEMDOCK: A generic evolutionary method for molecular docking. Proteins:
Structure, Function, and Bioinformatics 2004; 55: 288-304.

[20] Stefaniu A. Introductory Chapter: Molecular Docking and Molecular Dynamics Techniques to Achieve
Rational Drug Design. Molecular Docking and Molecular Dynamics. Epub ahead of print 2019. DOI:
10.5772/intechopen.84200.

[21] Vlachakis D. Introductory Chapter: Molecular Docking - Overview, Background, Application and What the
Future Holds. Molecular Docking. Epub ahead of print 2018. DOI: 10.5772/intechopen.78266.

[22] Pintilie L, Stefaniu A. In Silico Drug Design and Molecular Docking Studies of Some Quinolone Compound.
Molecular Docking and Molecular Dynamics. Epub ahead of print 2019. DOI: 10.5772/intechopen.85970.

[23] Vlachakis D. Molecular Docking. BoD — Books on Demand, 2018.

[24] Bitencourt-Ferreira G, de Azevedo WF. Docking with GemDock. Methods in Molecular Biology 2019; 169—
188.

Received: 10 Oct 2019 | Revised: 20 Nov 2019 | Accepted: 02 Dec 2019 1240


http://paperpile.com/b/eeDsN8/Ndns
http://paperpile.com/b/eeDsN8/Ndns
http://paperpile.com/b/eeDsN8/Ndns
http://paperpile.com/b/eeDsN8/Ndns
http://paperpile.com/b/eeDsN8/Ndns
http://paperpile.com/b/eeDsN8/fKLO
http://paperpile.com/b/eeDsN8/fKLO
http://paperpile.com/b/eeDsN8/fKLO
http://paperpile.com/b/eeDsN8/fKLO
http://paperpile.com/b/eeDsN8/5aqI
http://paperpile.com/b/eeDsN8/5aqI
http://paperpile.com/b/eeDsN8/5aqI
http://paperpile.com/b/eeDsN8/5aqI
http://paperpile.com/b/eeDsN8/5aqI
http://paperpile.com/b/eeDsN8/ATwc
http://paperpile.com/b/eeDsN8/ATwc
http://paperpile.com/b/eeDsN8/ATwc
http://paperpile.com/b/eeDsN8/ATwc
http://paperpile.com/b/eeDsN8/HZDl
http://paperpile.com/b/eeDsN8/HZDl
http://paperpile.com/b/eeDsN8/HZDl
http://paperpile.com/b/eeDsN8/HZDl
http://paperpile.com/b/eeDsN8/HZDl
http://paperpile.com/b/eeDsN8/YCnY
http://paperpile.com/b/eeDsN8/YCnY
http://paperpile.com/b/eeDsN8/YCnY
http://paperpile.com/b/eeDsN8/YCnY
http://paperpile.com/b/eeDsN8/YCnY
http://paperpile.com/b/eeDsN8/AxXn
http://paperpile.com/b/eeDsN8/AxXn
http://paperpile.com/b/eeDsN8/AxXn
http://paperpile.com/b/eeDsN8/AxXn
http://paperpile.com/b/eeDsN8/gLiY
http://paperpile.com/b/eeDsN8/gLiY
http://paperpile.com/b/eeDsN8/gLiY
http://paperpile.com/b/eeDsN8/gLiY
http://paperpile.com/b/eeDsN8/GoJc
http://paperpile.com/b/eeDsN8/GoJc
http://paperpile.com/b/eeDsN8/GoJc
http://paperpile.com/b/eeDsN8/GoJc
http://paperpile.com/b/eeDsN8/yUWk
http://paperpile.com/b/eeDsN8/yUWk
http://paperpile.com/b/eeDsN8/yUWk
http://paperpile.com/b/eeDsN8/yUWk
http://paperpile.com/b/eeDsN8/zeBy
http://paperpile.com/b/eeDsN8/zeBy
http://paperpile.com/b/eeDsN8/zeBy
http://paperpile.com/b/eeDsN8/zeBy
http://paperpile.com/b/eeDsN8/Ia5u
http://paperpile.com/b/eeDsN8/Ia5u
http://paperpile.com/b/eeDsN8/Ia5u
http://paperpile.com/b/eeDsN8/Ia5u
http://paperpile.com/b/eeDsN8/5caC
http://paperpile.com/b/eeDsN8/5caC
http://paperpile.com/b/eeDsN8/5caC
http://paperpile.com/b/eeDsN8/5caC
http://paperpile.com/b/eeDsN8/FNA6
http://paperpile.com/b/eeDsN8/FNA6
http://paperpile.com/b/eeDsN8/FNA6
http://paperpile.com/b/eeDsN8/FNA6
http://paperpile.com/b/eeDsN8/FNA6
http://paperpile.com/b/eeDsN8/taWm
http://paperpile.com/b/eeDsN8/taWm
http://paperpile.com/b/eeDsN8/taWm
http://paperpile.com/b/eeDsN8/taWm
http://paperpile.com/b/eeDsN8/QOW7
http://paperpile.com/b/eeDsN8/QOW7
http://paperpile.com/b/eeDsN8/QOW7
http://paperpile.com/b/eeDsN8/QOW7
http://paperpile.com/b/eeDsN8/QOW7
http://paperpile.com/b/eeDsN8/2nDJ
http://paperpile.com/b/eeDsN8/2nDJ
http://paperpile.com/b/eeDsN8/2nDJ
http://paperpile.com/b/eeDsN8/2nDJ
http://paperpile.com/b/eeDsN8/2nDJ
http://paperpile.com/b/eeDsN8/1nrm
http://paperpile.com/b/eeDsN8/1nrm
http://paperpile.com/b/eeDsN8/1nrm
http://paperpile.com/b/eeDsN8/Aonc
http://paperpile.com/b/eeDsN8/Aonc
http://paperpile.com/b/eeDsN8/Aonc
http://paperpile.com/b/eeDsN8/Aonc
http://paperpile.com/b/eeDsN8/FwPw
http://paperpile.com/b/eeDsN8/FwPw
http://paperpile.com/b/eeDsN8/FwPw
http://paperpile.com/b/eeDsN8/FwPw
http://paperpile.com/b/eeDsN8/FwPw
http://paperpile.com/b/eeDsN8/FwPw
http://paperpile.com/b/eeDsN8/FwPw
http://paperpile.com/b/eeDsN8/FwPw
http://paperpile.com/b/eeDsN8/hwLf
http://paperpile.com/b/eeDsN8/hwLf
http://paperpile.com/b/eeDsN8/hwLf
http://paperpile.com/b/eeDsN8/hwLf
http://paperpile.com/b/eeDsN8/hwLf
http://paperpile.com/b/eeDsN8/hwLf
http://paperpile.com/b/eeDsN8/hwLf
http://paperpile.com/b/eeDsN8/hwLf
http://paperpile.com/b/eeDsN8/ryAM
http://paperpile.com/b/eeDsN8/ryAM
http://paperpile.com/b/eeDsN8/ryAM
http://paperpile.com/b/eeDsN8/ryAM
http://paperpile.com/b/eeDsN8/ryAM
http://paperpile.com/b/eeDsN8/ryAM
http://paperpile.com/b/eeDsN8/ryAM
http://paperpile.com/b/eeDsN8/2LIc
http://paperpile.com/b/eeDsN8/2LIc
http://paperpile.com/b/eeDsN8/2LIc
http://paperpile.com/b/eeDsN8/2LIc
http://paperpile.com/b/eeDsN8/4unU
http://paperpile.com/b/eeDsN8/4unU
http://paperpile.com/b/eeDsN8/4unU
http://paperpile.com/b/eeDsN8/4unU
http://paperpile.com/b/eeDsN8/4unU

