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Epidemics and pandemics from time immemorial

Prehistoric epidemic: Circa 3000 B.C.: A 5,000-year-old house In
China filled with skeletons is evidence of a deadly epidemic.

Plague of Athens: 430 B.C.: Remains of the Parthenon, one of the buildings
on the acropolis of Athens. The city experienced a five year pandemic around
430 B.C.

Antonine Plague: A.D. 165-180 : When soldiers returned to the Roman
Empire from campaigning, they brought back more than the spoils of victory.
Roman soldiers likely brought smallpox home with them, giving rise to the
Antonine Plague.

4. Plague of Cyprian: A.D. 250-271 13. Flu pandemic: 1889-1890

5. Plague of Justinian: A.D. 541-542: 14. American polio : 1916

6. The Black Death: 1346-1353 15. Spanish Flu: 1918-1920

7. Cocoliztli epidemic: 1545-1548 16. Asian Flu: 1957-1958

8. American Plagues: 16th century 17. AIDS pandemic and epidemic: 1981-?

9. Great Plague of London: 1665-1666 18. HIN1 Swine Flu pandemic: 2009-2010
10. Great Plague of Marseille: 1720-1723 19. West African Ebola epidemic: 2014-2016
11. Russian plague: 1770-1772 20. Zika Virus epidemic: 2015- ?
12. Philadelphia yellow fever : 1793
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Prevention :: Cure :: Crisis Management

Drug Discovery :: Supply Chain :: Hospital Management :: Policy Decisions
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Preventive management

Adopting measures to reduce the
impact of pandemics is challenging,
thorough planning is vital in
mitigating  impacts on  socio-
economic and environmental systems,

Role of Artificial intelligence (Al) : As COVID-19 spreads, raising
fears of a worldwide lockdown, international organizations and
scientists have been using artificial intelligence (Al) to track the
epidemic in real-time, so as to be able to predict where the virus might

appear next and develop an effective response.
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Disease-specific Drug Development

A disease cure may have a unique way, and generic strategy of drug
development for all diseases has its limitations
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Genesis of Molecular Property Diagnostic Suite:
MPDS
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Contents lists available at ScienceDirect

Journal of Biomedical Informatics

journal homepage: www.elsevier.com/locate/yjbin

Molecular property diagnostic suite for diabetes mellitus (MPDS”™): An - )
integrated web portal for drug discovery and drug repurposing e

Anamika Singh Gaur®, Selvaraman Nagamani®, Karunakar Tanneeru”, Dmitry Druzhilovskiyb,
Anastassia Rudik”, Vladimir Poroikov®, G. Narahari Sastry™*

= Centre for Molecular Modeling, CSIR-Indian Institute of Chemical Technology, Tamaka, Hyderabad 500 007, India
® Institute of Biomedical Chemistry, Pogodinskaya Str., 10 Bldg. 8, Moscow, 119121, Russia

SAR AND QSAR IN ENVIRONMENTAL RESEARCH, 2017
WOL. 28, NO. 11, 913—926
httpsx//doi.orgs10.1080/1062936X.2017.1402819

Taylor & Francis

Taylor & Francis Group

M) Check for updates |

Molecular property diagnostic suite (IMPDS): Development of
disease-specific open source web portals for drug discovery?>

S. Nagamani® ,ALS. Gaur?, K. Tanneeru?, G. Muneeswaran?, S. 5. Madugula?,
MPDS Consortium, D. Druzhilovskiy® V. V. Poroikow? and G. N. Sastry®

aCentre for Molecular Modeling, CSIR-Indian Institute of Chemical Technology, Hyderabad, India; Plnstitute of
Biomedical Chemistry, Moscow, Russia

Towards systematic exploration of chemical space: building the fragment library module
in molecular property diagnostic suite
A.S. Gaur,..GNS. Mol. Divers., 2022, pp.1-10

Molecular Property Diagnostic Suite Compound Library (MPDS-CL): A Structure based
Classification of the Chemical Space
L. John, .. GNS, Mol. Divers., 2023
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MPDS

COVID-19 A drug discovery portal
http://mpds.neist.res.in:8085
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About MPDS COVID-19

MPDSCOVID s 3 drug discovery software suite of programs which is
customized to focus on the therapeutic development for SARS-CoV-2.
This is a part of ongoing effort to build the disease specific webportals
which are capable of providing platform to work in the open source
drug discovery

MPDS is hosted at Advanced Computation and Data Sciences Division
in CSIR - North East Institute of Science and Technology, Jorhat, Assam.
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http://mpds.neist.res.in:8085/

M PDSCOVID-19
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MPDS Architecture
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Covid-19 specific modules employed in MPDS¢OVID-19
http://mpds.neist.res.in:8085
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Drug Repurposing and Polypharmacology Strategy
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Drug Repurposing

Identifying drugs with property
for targeting multiple targets that
can be an effective method for
the viral

combating
undergoing
changes.

rapid m

Drug repurposing have become
indispensable in recent times as
compared to conventional drug
discovery which is an expensive and
time-consuming process with high risk
of failure

Single target of
Against same targets multiple pathway
Antiviral activity .[ L
. Against multiple targets _____ » Polypharmacology _____ » New indication
d ISease l as antiviral
| Multiple targets of
utational Polypharmacology ple are
same pathway

A unique combination of polypharmacology with drug repurposing serve as a novel approach
for drug development against SARS-CoV2
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Drug Repurposing and Polypharmacology for COVID-19
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Drugs

« The repurposeable drugs with original indications against neurological disorders (tirilazad), pain
(dihydroergotamine, ergotamine), cancer (midostaurin, venetoclax, temoporfin) and bacterial
infections (bisdequalinium chloride) may emerge as effective anti SARS-CoV2 drugs, owing to their
multi-targeting nature.
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Pinning down PPIs in SARS-CoV-2 Infection and Propagation
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Protein-Protein interactions in deciphering viral infection mechanism:
replication-transcription and RNA proofreading, etc.

NSP12-NSP7-NSP8(2) (propagation)
of SARS-CoV2 and CoV
Function: Replication-Transcription

G-protein-EFNB2 /B3 (Entry)
Hendra & Nipah virus
Function: Viral entry

NSP14-NSP10 (propagation)
SARS-CoV2, CoV & MERS
Function: RNA proofreading

NSP8-NSP7

Computational Methods Employed
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Galaxy : A community led development
Open source platform that enables integrating and customizing sites

« A web service integrating a wealth of tools, computer resources, terabytes of data and
permanent storage. Across the Globe; Australian, Indian, European, Czech, France, Japan,

etc Galaxy communities with users and developers were spread.
Open-source

» Source code is freely accessible

0
- CS
Reproducible Tools
* Repeat and «  Various domains (that can be

understand [\:) 305 plugged i_nto work_flows)
. <_) through its graphical web
computational . interface.
analysis
» Tool parameters
Transparent
o &
. = » Users can share
Accessible ke A >
histories,
* Visualization of
results Interactive environments

 Run codes in Rstudio,
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Custom tools integration o MPDS Galaxy

#!/usr/bin/perl -w <tool id="fa gc_content 1" ram::"Compute GC content" version="0.1.0">
open (IN, <$ARGV "): <description>for each sequence in 3 e</description>

:ﬁen (out, sARGV (11" o <Ccommand integpreter="perl"} $input Sou ut</cornmapd>
%Plp’r or a program writfen for any giver problem in
/A </inputs>

C AD*B ~and- related “areg-can-be-added into MPDS

} ‘ B tests>
it d-mad ilabl tool
90 axy g}n a e aval a e 5g§ rg—" nQO v2lue="fa ge content input.fa"/>
<output name="out filel" file="fa gc content output.txt"/>
} </test>
print OUT sprintf("%.31" / ) . "\n"; </tests>
close( IN );
close( OUT ); <help>
This tool computes GC content from a FASTA file.
toolExample.pl </bolp>
</tool>
toolExample.xml

amnom Calaxy

| < | » | [+ [®hup://iocalhost:8080; ¢ | (Qr Google )

‘__ Galax‘v Analyze Data  Workflow  Shared Data  Help  User

Tools DOptions = History Options =

Compute GC content

search fools ,

MyTool Source file: wi=

My lools E] 0 bytes

» Compute GC content for each

sequence in a file Execute © vour history is empty. Click 'Get
Data' on the left pane to start

19-09-2023 This tool computes GC content from a FASTA file. 7



Outlook

* An approach based on disease specific approach
appear to be important and it iIs very relevant
during a pandemic.

* Pandemics also have a great potential to push
disruptive research. AlI/ML have a great potential
for the future preparedness.

« MPDSCOVID-19 "is an attempt to bring multifarious
computational modeling, data driven approaches
for the drug discovery research. It is an open
access Initiative.
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