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compounds usually having biological activities are used for

drug discovery and drug design. Many natural products have been clinically available as
potent hepato-protective agents against commonly occurring liver diseases. With this
reference we perform a docking analysis against HCC with marine red algae and we get the
good docking energy value as -13.4575 for Pinnasterol compound.
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INTRODUCTION
Liver is made up of different cell, bile ducts, blood vessels and fat storing cells. Liver cancer

originates from liver. Liver is responsible for the synthesis of serum proteins, intermediary
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metabolism of amino acids, lipids, carbohydrates and detoxification of xenobiotic
compounds. These functions are performed primarily by hepatocytes. Cancer starts in the
liver called as Hepatocellular carcinoma or Hepatoma. Hepatocellular carcinoma (HCC) is
the third leading cancer related deaths worldwide. It’s the fifth most common cancer in world

wide. It is often diagnosed at an advanced stage and hence typically has a poor prognosis ' *
3]

Recent reports show that HCC is becoming more wide-spread and has dramatically increased
in North America Western Europe and Japan [ ®\.Early liver cancer often doesn't showany
symptoms. When the cancer grows larger, people may notice one or more of these common
symptoms pain in the upper abdomen on the right side, a lump or a feeling of heaviness in the
upper abdomen, swollen abdomen (bloating), Loss of appetite and feelings of fullness, weight
loss, weakness or feeling very tired, nausea, vomiting, yellow skin, yellow eyes, pale stools,

dark urine from jaundice and Fever [,

HCC is generally a fatal disease; few patients are amenable to surgery because of late HCC
diagnosis, and alternative treatments do not substantially improve the patients’ prognosis
when HCC is unresectable . The overall survival of patients with HCC has not significantly
improved in the past two decades. Current treatments are only applicable at early stages of
tumor development and include tumor resection, liver transplantation, chemoembolization

and sorafenib administration !, Sorafenib was approved for HCC in 2007 !,

The most important mechanism of liver cancer progression is cell Proliferation. Wnt/p-
catenin activation observed in normal liver development, regeneration, and liver cancer
1% The Wnt/B-catenin pathway is implicated in colon cancer and HCC. Unfortunately it
constitutes the most undruggable pathway. The signaling cascade is initiated extracellular,
when Wnt ligands stimulate the Frizzled receptors. It is a family of G protein coupled
receptor which signals B-catenin to uncouple from E-cadherin. The activation of Wnt
pathway induces translocation of B-catenin into the nucleus, where it regulates specific
oncogenes, including c-myc, cyclin D, and survivin. Mutations in f-catenin occur in and
around 17% of cases ' ¥ Signaling by the Wnt family of secreted glycolipoproteins via the
transcriptional co-activator B-catenin controls embryonic development and adult homeostasis.
Wnt/B-catenin signaling mutation induces in human diseases including congenital

malformations, cancer, and osteoporosis ™.
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Whnt family of secreted ligands acts through many receptors to stimulate distinct intracellular
signaling pathways in embryonic development in adults and in disease processes. Binding of
Whnt to the Frizzled family of receptors and to low density lipoprotein receptor-related protein
5 (LRP5) or lipoprotein receptor-related protein 6 (LRP6) co-receptors stimulates the
intracellular Wnt/B-catenin signaling pathway, regulates p-cateninstability and context-
dependent transcription. This signaling pathway controls many processes, such as cell fate
determination, cell proliferation and self-renewal of stem and progenitor cells ™. Wnt/p-
catenin and Hedgehog signaling pathways, and theVascular Endothelial Growth Factor
Receptor (VEGFR) and Platelet-Derived Growth Factor Receptor (PDGFR) signaling
cascades show altered activity in HCC, and agents targeting these pathways are under

development !,

Members of the Frizzled family of seven-pass transmembrane proteins serve as receptors for
Wnt signaling proteins. Wnt proteins have important roles in the differentiation and
patterning of diverse tissues during animal development, and inappropriate activation of Wnt
signaling pathways is a key feature of many cancers. An extracellular cysteine-rich domain
(CRD) at the amino terminus of Frizzled proteins binds Wnt proteins, as do homologous
domains in soluble proteins-termed secreted Frizzled-related proteins-that function as
antagonists of Wnt signaling. Recently, an LDL-receptor-related protein has been shown to
function as a co-receptor for Wnt proteins and to bind to a Frizzled CRD in a Wnt dependent

manner 61,

MATERIALS AND METHODS

Protein Structure

The targeted protein (ID: 11JX), having the resolution of 1.80 A was retrieved from
theprotein data bank (PDB) (www.rcsh.org/pdb).

Chemicals screened

The Phytochemicals are identified from marine red algae, and the ligand molecules namely
Pinnasterol, Costatol, Ecdysone, Gigartinine and Ornithine structures retrieved from pubchem
database (http://pubchem.ncbi.nlm.nih.gov), were screened against the targeted protein of
hepatocellular carcinoma.Structural and active site studies of the protein were done by using
CASTP (Computed Atlas of Surface Topography of Proteins) and Pymol molecular
visualization software. The selected chemical structureswere generated from SMILES
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notation (Simplified Molecular Input Line Entry Specification) by using the Chemsketch

Software (www.acdlabs.com).

Table: 1 Amino acid binding site

Ligand molecule | Amino acid present in binding pocket Chain

Pinnasterol Leul4,Prol5,Trpl16,Phe54,11e63,11e116,Ser117,Prol118 A

Ecdysone Leul4,Prol5,Trpl6, Leu53,Phe54, 11e63,11e116, Ser117,Prol118 | A
Phe40,Leu43,Leu52,Phe55,Leu56,Leudl, Trp98,Pro99,

Costatol A
Leul02

Gigartinine Lys74,leu107,Pro108,Vval109,Gly113,Val114,Cys115, A

Ornithine Lys74, Cys76, Pro75, Leul07, Pro08, Val109. A

Docking methods
The molecular docking was performed using Argus Lab, widely distributed public domain
molecular docking software.The inhibitor and target protein were geometrically optimizedand

docked using docking engine Argus dock.

The binding interaction of pinnasterol ligand molecule with the target substrate 113X

Magentas color indicate to Pinnasterol ligand molecule
Yellow dots line indicates hydrogen bond interaction between the ligand and target protein.
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RESULTS

Drug discovery from natural resource has played an important role in the treatment of cancer
and indeed most new clinical applications and their derivatives over the last half century have
been appliedtowards combating cancer. Docking is a computation technique that samples
confirmatory of small molecules in protein binding sites. The chemicals derived from marine
red algae weredocked with protein responsible for hepatocellular carcinoma (HCC).The
docked ligand molecules were selected based on dockingenergy and good interaction with the
active site residues and the results are shown in Table 2. Three ligand molecules showed the
activation energy of greater than 10 kcal/mol andthe remaining two molecules exhibited the
values less than 10kcal/mol. The highest activation energy-13.4575Kcal/mol was observed in
pinnasterol and the lowest activation energy -6.12065Kcal/mol was found with ornithine.
From the in-silico docking results, it is quite evident that marine red algae compounds have

the great potential against hepatocellular carcinoma.

Table 2: Docking results of marine red algae compounds against target protein

Molecular | Hydrogen Docking
Compound Pubchem . Energy
Compound structure Weight donor/
Name ID (g/mol) acceptor Level
g b (Kcal/mol)
Pinnasterol | SID: D 446.6193 | 4.5 -13.4575
52931315 " ' ’ '
Ecdysone | SID: 464.6346 | 5.6 113.3253
y 19212 ' ! '
Costatol CID: 336.4805 |11 113.2725
21630814 ' ’ '
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Gigartinine | ©1D: 192847 217.2257 |54 -7.01703
C):<r\lH T‘JH2
N :<T‘JH,.
Ornithine CID: 1321609 | 3.4 -6.12065
6262 : : :
DISCUSSION

Marine compounds are rich in medicinal value. These compounds are eco-friendly and safer
application. Natural products and their derivatives have been invaluable as a source of
therapeutic agents it possess high chemical diversity, biochemical specificity and molecular
diversity within the boundaries of reasonable drug-like properties, from these we make the
marine derived compounds as attractive targets as lead structures for drug discovery.Our
previous studies proved the efficacy of mangrove derived compounds against oncoprotein of
cervical cancer, NS5 methyltransferase protein which is responsible for flavivirus, Myo-
Inositol Oxygenase (MIOX) responsible for diabetes mellitus, breast cancer protein BRCAL
[17.18.1920] " The results show the bestdocking score value and also the compounds
weresatisfied Lipinski’s rule of five 1. The chemicals interaction between selected ligands
and the target protein has been found to be good and has the best binding energy and
interaction scores. We suggest that thePinnasterol, Costatol, Ecdysone have been potential to
bedeveloped into a new class of liver cancer. Here we concluded the compounds derived
from mangrove ecosystem Pinnasterol, Costatol, Ecdysone, Gigartinine, Ornithine could be a

novel for inhibitor for hepatocellular carcinoma.
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