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Abstract

COVID-19, has been officially labeled as a
pandemic by the World Health Organisa-
tion. This paper presents cloperastine and
vigabatrin as two possible drug candidates
for combatting the disease along with the
process by which they were discovered. The
paper presents the discoveries made by us-
ing a connectivity map and the docking con-
figurations used to simulate the docking.

1 Introduction

COVID-19 has been officially characterised
as a pandemic by the World Health Or-
ganisation (WHO), therefore a need arises
to discover drugs effective in combatting
against this virus. In this experiment
we try to find possible drug candidates
from the existing pool of FDA approved
drugs and check their theoretical effective-
ness against 6LU7 and 6Y84, two protein
macromolecules for 2019-nCoV. 6LU7 is the
crystal structure of COVID-19 main pro-
tease in complex with an inhibitor N3 [1]
and 6Y84 is the COVID-19 main protease
with unliganded active site. [2]

(a) 6LU7 (b) 6Y84

Figure 1: The target proteins

2 Background

2.1 COVID-19

On March 11, 2020, COVID-19 was offi-
cially characterised as a pandemic by the
World Health Organisation. COVID-19
(Also called 2019-nCoV ) is a part of Coron-
avirus Family (CoV) of viruses which cause
various illnesses. The severity of the ill-
nesses is varied, ranging from mild effects
to severe, with some cases even being linked
to deaths.

2.2 CMap

A CMap is a large perturbation database
which provides opportunities for compu-
tational pharmacogenomics and drug de-
sign. Comparing transcriptomics profiles

1



of targets and drugs already present in the
CMap, opens up the door for finding drugs
which may already be present in the mar-
ket. To find possible drug candidates the
transcriptomic signatures of the disease and
drugs are compared, if the signatures are
opposite, this indicates that the drug might
inhibit the target disease.

2.3 Docking

Molecular Docking is the process by which
the binding affinity of a ligand can be pre-
dicted for a target molecule. This can help
in predicting the bond strength between a
protein and a ligand.

3 Experiments

3.1 Connectivity Scoring

The base code for the transcriptomic com-
parison of the signatures was forked from
tinkavidovic/competition. [3] The program
which was written in R [4], was run on an
instance of Google Colab as a Jupyter Note-
book. The source code and results can be
found on the author’s GitHub repository
navanchauhan/COVID-19. For the tran-
scriptomic comparison, PharmacoGx [5] -
An R package for for analysis of large phar-
macogenomic datasets was used. The nor-
malised disease data analysed was down-
loaded from the Harmonizome database. [6]
[7] [8] 10 drugs each were chosen from the
results of the connectivityScore function us-
ing the fast gene set enrichment analysis
method. After combining the list all the
duplicates were deleted. Then the follow-
ing 14 samples were selected for docking:

• nicergoline (ZINC3873817)

• phenazopyridine (ZINC95483532)

• levomepromazine (ZINC20246)

• vorinostat (ZINC1543873)

• maprotiline (ZINC1530688)

• valproic acid (ZINC3008621)

• resveratrol (ZINC6787)

• nortriptyline (ZINC1530741)

• prochlorperazine (ZINC19796018)

• cloperastine (CHEBI:94448)

• vigabatrin (CHEBI:63638)

• methotrexate (ZINC1529323)

• rescinnamine (ZINC4097185)

• trifluoperazine (ZINC19418959)

3.2 Docking

For the docking, we used PyRx [9], a vir-
tual screening software for loading and vi-
sualising the SDF files for the ligands and
used the AutoDock Vina tool [10] for test-
ing the docking on two target proteins 6LU7
and 6Y84 which were downloaded from the
Protein Data Bank [11]. The ligands were
downloaded from ZINC15. We also docked
an extra drug called Remdesivir as it is cur-
rently undergoing medical trial. The follow-
ing configuration was used for docking:

exhaustiveness = 8

center_x = -25.9866

center_y = 12.5889
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Table 1: Docking with 6LU7 protein

Name Binding Affinity (kcal/mol)

Remdesivir -13.1
cloperastine -10.4
vigabatrin -10.2
methotrexate -6.9
nortriptyline -6.8

center_z = 59.1569

size_x = 25

size_y = 25

size_z = 25

Figure 2: A screenshot of PyRx

4 Result

This tables only lists the best binding affin-
ity of top 5 drugs. For the full analysis re-
port, please check the results folder in the
repository.

5 Conclusion

From the above docking report, we find
that along with Remdesivir [12], a drug

Table 2: Docking with 6Y84

Name Binding Affinity (kcal/mol)

Remdesivir -18.6
vigabatrin -12.1
cloperastine -10.1
nicergoline -9.0
phenazopyridine -8.4

already being tested for its effectiveness
against COVID-19, cloperastine and viga-
batrin show promise as possible candidates
for treating COVID-19. Cloperastine is a
cough suppressant that acts on the central
nervous system and vigabatrin is a medi-
cation used to treat epilepsy. These drugs
perform better than the baseline N3 ligand
which had an affinity of 7.9kcal/mol.

6 Future Work

The CMap database used for this was last
updated in 2015, therefore an analysis with
an updated database might help uncover
more possible candidates.

The code can be re-run using different
variants belonging to the CoV family to find
more drugs.

These drugs need to be clinically tested
to check their efficiency against treating
COVID-19.
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