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ABSTRACT

Objective: Tetrahydroisoquinoline alkaloid derivative is a nicotinic neurotransmitter receptor
antagonist [1] that has been isolated from a spread of plant sources together with sacred
lotus.Dimerization results in the biscoclaurine alkaloids like cepharanthine and many other
phytoconstituents like quercetin, Luteolin, kaempferol etc. [2]., Coclaurine mechanism of action
states that, Coclaurine N-methyltransferase (CNMT) is a key enzyme in the pathway to
(S)-reticulene, installing the N-methyl substituent that is essential for the bioactivity of many
BIAs (Benzylisoquinoline Alkaloids) [3]. From the literature review we have been examined that
there are no recent studieson regards with treatment for COVID 19 with the
tetrahydroisoquinoline alkaloid from sacred lotus.

METHODOLOGY: The aim of the study was to investigate the binding efficiency of selected
currently COVID 19 treatingsynthetic drugs, and compared with the plant constituents. The
target selected for the study were extracted from Protein Data Bank, and the ligands were

extracted from Pubchem. The compounds were screened and shown great binding energy.
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INTRODUCTION:
The ongoing pandemic of intense acute
respiration syndrome corona virus 2 (SARS-
CoV-2) infections has causedgreater than
4692797 instances and 195920 deaths
globally as of April 25, 2020.1 Although
maximum  infections are  selflimited,
approximately 15% of inflamed adults
broadenintense pneumonia that calls for
treatment with supplemental oxygen and an
extra 5% development to crucialinfection
with hypoxemic respiration failure, acute
respiration syndrome, and multiorgan failure
that necessitates  ventilatory  support,
regularly for several weeks. Majorly 1/4™ of
people suffering from corona virus ailment
2019 (COVID-19)

mechanical air flow have died in hospital.

requiring  invasive
Four, five and the related burden on health-
care systems, particularlyin depth care units,
have been overwhelming in numerous
affected countries. Although numerous
accredited tablets and investigational agents
have proven antiviral pastimein opposition to
SARS-CoV-2 in vitro, At present there aren't
any antiviral healing procedures of validated
effectiveness in treating significantly ill
suffers with COVID-19 [4].

MECHANISM OF ACTION (MOA) of

COVID 19:

+ SARS Cov-2 where it is structurally
a spike protein composed of RNA
which enters into the target cells by
endosomal pathway to the cellular
receptor

angiotensin  converting

enzyme Angiotensin  Converting
Enzyme (ACE-2).

£ Then the virus which entered in the
host cell gets translocated in the
endosomal region where on further it
gets cleaved by endosomal acid
cleavage enzyme and permeates
membrane fusion.

+ Translation process occurs and virus
starts  replicating and releases
polyproteins such as PPla and
PP1ab.(Protein Phosphatase)

+ Sub-genomic templates for mRNA
synthesis and translation of the viral
structural proteins arise through
discontinuous transcription. Viral
genome replication is mediated via
way of means of the viral replication

£ Viral nucleocapsids are assembled
from the packaged viral genomes
and translated viral structural

proteins. Infectious virions are then
launched through exocytosis [5, 6].
MATERIALS AND METHODS:

Data set:
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The ligands were drawn from using RCSB
data bank. Some of the molecular structures
of reported compounds were drawn in
ChemDraw  Ultra software 12.0. The
structures are converted from two-
dimensional [2D] to three dimensional [3D]
and saved as.pdb format.

Preparation of ligand structure:

The ligand structures of the data set were
prepared by  LigPrep  module of
Schrodinger vi1.5. To give the best results,
the structures that are docked must be good
representations of the actual ligand structures
as they would appear in a protein—ligand
complex. This means that for Glide docking
the structure must meet the following
conditions. They must be three-dimensional
(3D) form. Glide only modifies the torsional
internal coordinates of the ligand during
docking, so the rest of the geometric
parameters must be optimized beforehand.
They must each consist of a single molecule
that has no covalent bonds to the receptor,
with no accompanying fragments, such as
counter ions and solvent molecules. They
must have all their hydrogen (filled
valences). They must have an appropriate
protonation state for physiological pH values
[7, 8].

Preparation of protein structure:

Figure 1- PDB-5482
The selected proteins i.e. (Figure 1: PDB

code: 5R82) is obtained from the protein data
bank (PDB)
(http://www.rcsb.org/pdb/home/home.do).

The imported typical structure file of protein
from the protein data bank is not suitable for
immediate use to carry out the molecular
docking study. A typical PDB structure file
consists of heavy atoms and may include a
co-crystallized ligand, water molecules,
metal ions and cofactors. The ligand and
ligand-receptor complex is suitable for use
with other Schrédinger modules. The protein
structure was prepared using the protein
preparation wizard (preprocessed, optimized
and minimized) in the Schrodinger software
graphical user interface Maestro vi1.5 [9].
Preparation of grid

Grid generation is done using receptor grid
generation module of maestro

version 11.5. A grid is generated around the

binding site already occupied by the co-
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crystallized ligand so that co-crystallized
ligand can be excluded and new compounds
can be attached to the same bindingsite [10].
Docking:

Molecular docking study was applied to
investigate the binding mode of compound
with selected PDB ID (5R82). Docking score
obtained from GLIDE (maestro vii.5) and
binding site was targeted and the grid was
created. The active site grid covered the
important amino acids interacting with
receptor. The 3D structure of the protein was
obtained from protein data bank using their
specific (PDB code: 5R82). A data set of
currently marketed COVID 19 synthetic and

novel plant phytoconstituents of ligands

(Table 1 & Table 2) and their structures
were drawn using the workspace of Maestro
and were converted to 3D form for the
docking studies. The collected ligands were
prepared for docking. Then the prepared
ligands were docked into the generated grid
in the prepared protein. The best docked pose
with lowest glide score value was recorded
for each ligand using Schrodinger-maestro
vil.5 (2018-1) [11-13].

SYNTHETIC DRUGS / MARKETED
DRUGS CURRENTLY USED IN COVID

19 (Table 1)

NATURAL SOURCE OF PLANTS
DERIVED PHYTOCONSTITUENTS
(Table 2)

Table 1: Depicting the structure of compounds (R1-R11) with its molecular weight are depicted below

S. No. | COMMON NAME / IUPAC STRUCTURE MOLECULAR
NAME WEIGHT
R1 Remedesivir N
HQH 602.6 g/mol
WO HOH /O W
H Y (¢} i N\r/o
8 K H Ho// o o-H
LA H H\J H
H H'O H o’H
HT//N\N A%
N
H’N\H
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R2 Lopinavir
628.8 g/mol

R3 Ribavirin
244.2 g/mol
R4 Ruxolitinib 306.4 g/mol
R5 Methylprednisolone 374.5 g/mol
3365
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R6 Hordatine 580.7 g/mol
R7 Bromhexine 412.59 g/mol
H\ rd
N
Br
H
Br
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Darunavir H 593.7 g/mol
H N<H

Fingolimod 343.9 g/mol
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R10 Lamivudine H\N’H 229.26 g/mol
N | :
O)\N H
H
H
H 0o
H
H
H
o\
H
Table 2: Depicting the structure of compounds (P1-P13) with its molecular weight are depicted below
S. No. STRUCTURE COMMON NAME/ IUPAC NAME MOLECULAR WEIGHT
P1 Quercetin 3-O-- AND Enantiomer 478.4 g/mol
glucouronide
P2 couclaurine 285.34 g/mol
3368
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P3 Norcularine 271.31 g/mol
P4 Isoliensinine 610.7 g/mol
Ps Neferine H 167.2 g/mol
H+H
H H
3369
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Nuciferine 295.3755
Hyperin O’H 464.4 g/mol
K . H
M, f
oM
.0 O,
H H
Demethylcoclaurine 271.31g/mol
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P9 Linalool 154.25 g/mol
P10 Kaempferol-3-O-pD- 462.4 g/mol
glucuronide
P11 Isoquercetin 464.4 g/mol
3371
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P12 Dauricine 624.8 g/mol
P13 Liriodenine H 275.26 g/mol
Table 3: Docking Results For Compounds With Protein For Synthetic Drugs
COMPOUNDS R1 R2 R3 R4 RS R6 R7 R8 R9 R10
BINDING -4.56 -5.11 -4.616 | -3.722 | -4.168 | -3.898 | -2.791 -3.461 -4.323 -5.073
ENERGY
(Kcal/mol)
GLIDE ENERGY -43.52 -49.264 | -29.11 | -27.522 | -25.91 | -38.09 | -20.695 -38.996 -34.963 -31.379
(Kcal/mol)
Table 4: Docking Results For Compounds With Protein For Plant Drugs
COMPOUNDS P1 P2 P3 P4 P5 P6 P7 P8 P9 P10 P11 P12 P13
BINDING -2.813 -6.01 -4.34 -4.024 | -3.629 | -3.008 | -5.093 | -4.245 | -2.953 | -4.55 -4.02 | -4.323 | -3.985
ENERGY
(Kcal/mol)
GLIDE ENERGY -33.58 -38.883 | -31.57 | -20.97 | -26.22 | -22.69 | -42.88 | -44.086 | -18.04 | -41.16 | -21.45 | -46.18 | -21.01
(Kcal/mol)
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Graph 1: Comparison of Binding energy of synthetic and Plant compounds

Table 5: Ligand Interactions For Synthetic Compounds

Remdesivir
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RESULT:

In the present work the molecular docking
study of thedata set of synthetic and plant
wasperformed by Maestro version 11.5. The
values of Synthetic and Natural compounds
with respective binding energy are tabulated
in Table 3 & 4. In this study we haveused
5R82 as target Molecular dockingresults
displayed that compound (P2) showed the
better docked score with better Antiviral
andpotency against COVID 19 as the
interaction shown with 5SR82 as amino acid
with docking score -6.01 Kcal/mol with
glide energy of -38.883 Kcal/mol. The
compound P2 showed good properties within
the close agreement of the Lipinski’s rule of
five and Qikprop rule withinthe range and
thus making these compounds as suitable
drug candidate [14]. The comparison of
Synthetic and Plant compounds was depicted
(Graph-1),

in graphical representation.

similarly the Ligand interactions are
tabulated in Table 4-6 for Synthetic and
Plant compounds.

DISCUSSION

From the docking results among the
Synthetic and Natural compounds docked
with the protein 5R82, Compound P2 has
shown greater binding energy, ligand
efficiency and greater inhibition constant.

The interactions with the enzyme protein and

ligand has shown greater binding energy.
From the results on comparison of binding
energy with synthetic and currently marketed
drugs with that of natural compounds it is
shown that natural compound P2 has shown
more efficient binding energy prediction
values.

CONCLUSION:

From the above results it’s clear that the
compound P2 has possessed with greater
binding energy values and has proven to be a
greater efficiency against the inhibition of
SARS COV 2(COVID-19) by insitu
computational Docking Studies.
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