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Invisible SARS-CoV-2 27kb single (+)-stranded RNA virus
(120nm) has crossed limit by killing 3 millions and affecting 600
millions [1]. Severe COVID-19 is more common in adults aged ~70
years and older and in individuals with comorbidities such as hy-
pertension, diabetes, cardiovascular disease, and chronic respira-
tory disease [2]. Indian Government as well as other G-20 nations
declared war against Corona virus. Coronavirus has structural pro-
teins (S, M, N, E) and two large polyproteins which degraded into
sixteen non-structural proteins (nsp1-16) [3]. No new targeted
drug was discovered and vaccine is only new hope. Presently, at
least ten vaccine candidates are in stage-III clinical trials on 20 - 40
thousand human worldwide [4-8]. It is expected that India should
be starting vaccination in the middle of 2021 with a cost of few
hundred to few thousand per dose. Vaccine usually is a protein or
synthetic peptides from Corona virus that can elicits humoral anti-

body (IgG) as well as T-cell mediated ability to destroy virus.

Attenuated or killed Corona virus (Covaxin, Bharat Biotech)
also used like Pox vaccination. As genetic information in cells pro-
cessed from DNA to RNA to protein, scientists have exploited DNA
vaccine as well as RNA vaccine for the protection of Corona virus.
Indian Serum Institute uses protein as well as killed virus where-
as Russia uses mRNA vaccine (Sputnik V) and England (Oxford +
Astra-Zeneca) uses S protein DNA vaccine using adenovirus vec-
tor (Ad5 or Ad26) [8]. USA (Moderna/Pfizer) and Germany’s Bi-
oNTech uses mRNA vaccine. The most people use spike protein (S
-protein) which is the receptor protein of coronavirus that bind to
ACE-2 receptor of lung cells of human and animal. American phar-
maceutical giant Pfizer and its German partner BioNTech submit-
ted an application to the FDA for emergency use authorisation of

its vaccine. Oxford and AstraZeneca expect to produce up to three

billion doses of the vaccine in 2021. Moderna expects to have 20
million doses ready by the end of the year and says it remains on
track to deliver at least 500 million doses per year. Questions have
also been raised over the vaccine’s storage, which requires ultra-
cold freezers set at minus 20-70 degrees Celsius. It was reported
that efficacy of vaccination vary from 60 to 95% where Adeno-vi-

rus mediated delivery appears more successful.

We predicted other coronavirus proteins like proposed RNA
topoisomerase (nsp2) and rRNA methyltransferases (nspl3,
nsp16) may be good protein or peptide vaccine [9,10]. RNA-depen-
dent RNA polymerase (nsp12) which is target for drug remdesivir
as well as proteases (nsp3 and nsp5) may be also candidates for

drug and vaccine candidate [11].

We also observed that MDR infections is a comorbidity in coro-
navirus infection [12-16]. Klebsiella pneumonia contains many
MDR conjugative plasmids and resistant to 100 antibiotics due
to presence of mdr genes like blaNDM-1, blaCTX-M, blaOXA, cat,
strA/B, aph, aacC1, aacAl, sull/2/3, aad, arr etc. as well as drug
efflux genes like tetA/B, acrAB, mexAB/CD/EF, macAB etc [12].
One alternate approach is phyto-drug from Indian medicinal plants
as described in Sanskrit books Charka Samhita and Atharva-Veda
and Chinese books. We showed bark and root of Cassia fistula and
Suregada multiflora chemicals (CU1/3, NU2/3) very efficiently
inhibited multi-drug resistant bacteria isolated from Ganga River
water or animal and human [17]. Thus, fungal fermentation for
antibiotics may be ended and cultivation as well as purification of
phyto-chemicals will be started highly to control superbugs infec-
tions. Thus, a new biotechnological arena was established for both

Coronavirus and MDR-bacteria therapeutics discovery.

Citation: Asit Kumar Chakraborty. “Molecular Targets and Biotechnological Exploration on Corona-Virus and Multi-Drug Resistant Bacteria”. Acta

Scientific Biotechnology 1.12 (2020): 25-26.



Molecular Targets and Biotechnological Exploration on Corona-Virus and Multi-Drug Resistant Bacteria

Bibliography

1.

10.

11.

Li Q. et al. “Early Transmission Dynamics in Wuhan, China, of
Novel Coronavirus-Infected Pneumonia”. The New England
Journal of Medicine 382.13 (2020): 1199-1207.

Lu R, et al. “Genomic characterisation and epidemiology of
2019 novel coronavirus: Implications for virus origins and re-
ceptor binding”. Lancet 395 (2020): 565-574.

Wu F, et al. “Complete genome characterisation of a novel
coronavirus associated with severe human respiratory dis-
ease in Wuhan, China”. Bio Rxiv (2020).

Anderson EJ., et al. “Safety and immunogenicity of SARS-CoV-2
mRNA-1273 vaccine in older adults”. The New England Journal
of Medicine (2020).

Zhu FC,, et al. “Immunogenicity and safety of a recombinant ad-
enovirus type-5-vectored COVID-19 vaccine in healthy adults
aged 18 years or older: a randomised, double-blind, placebo-
controlled, phase 2 trial”. Lancet 396 (2020): 479-488.

Logunov DY, et al. “Safety and immunogenicity of an rAd26
and rAd5 vector-based heterologous prime-boost COVID-19
vaccine in two formulations: two open, non-randomised phase
1/2 studies from Russia”. Lancet 396 (2020): 887-897.

Ramasamy MN,, et al. “Safety and immunogenicity of ChAdOx1
nCoV-19 vaccine administered in a prime-boost regimen in
young and old adults (COV002): a single-blind, randomised,
controlled, phase 2/3 trial”. Lancet (2020).

Van Doremalen N, et al. “ChAdOx1 nCoV-19 vaccine prevents
SARS-CoV-2 pneumonia in rhesus macaques”. Nature 586
(2020): 578-582.

Chakraborty AK. “Coronavirus Nsp2 Protein Homologies to the
Bacterial DNA Topoisomerase I and IV Suggest Nsp2 Protein is
an Unique RNA Topoisomerase with Novel Target for Drug and
Vaccine Development”. Virology and Mycology 9 (2020): 185.

Chakraborty AK. “Unusual Enzymes in Corona Virus Genome
and their Roles in Pathogenicity Control and Drug Design”. EC
Emergency Medicine and Critical Care 4.9 (2020): 45-50.

Fu L., et al. “Both Boceprevir and GC376 efficaciously inhibit
SARS-CoV-2 by targeting its main protease”. Nature Communi-
cations 11.1 (2020): 4417.

12.

13.

14.

15.

16.

17.

26
Chakraborty AK,, et al. “Multidrug Resistant Bacteria with Ac-
tivated and Diversified MDR Genes in Kolkata Water: Ganga
Action Plan and Heterogeneous Phyto Antibiotics Tackling Su-
perbug Spread in India”. American journal of Advanced Drug
Delivery Therapy 5.1 (2018): 2.

Tiri B, et al. “Antimicrobial Stewardship Program, COVID-19
and Infection Control: Spread of Carbapenem-Resistant Kleb-
siella Pneumoniae Colonization in ICU COVID-19 Patients.
What Did Not Work?” Journal of Clinical Medicine 9.9 (2020):
2744.

Vaillancourt M and Jorth P. “The Unrecognized Threat of
Secondary Bacterial Infections with COVID-19”. M Bio 11.4
(2020): e01806-e018020.

Canton R, et al. “Antimicrobial resistance in ICUs: an update in
the light of the COVID-19 pandemic”. Current Opinion in Criti-
cal Care 26.5 (2020): 433-441.

Cole ] and Barnard E. “The Impact of the COVID-19 Pandemic
on Healthcare Acquired Infections with Multidrug Resistant
Organisms”. American Journal of Infection Control 1 (2020):
5726.

Chakraborty AK,, et al. “An abundant new saponin-polybromo-
phenol antibiotic (CU1) from Cassia fistula bark targeting RNA
polymerase”. Bio Rxiv (2020).

Assets from publication with us

Prompt Acknowledgement after receiving the article
Thorough Double blinded peer review

Rapid Publication

Issue of Publication Certificate

High visibility of your Published work

Website: www.actascientific.com/

Submit Article: www.actascientific.com/submission.php
Email us: editor@actascientific.com

Contact us: +91 9182824667

Citation: Asit Kumar Chakraborty. “Molecular Targets and Biotechnological Exploration on Corona-Virus and Multi-Drug Resistant Bacteria”. Acta
Scientific Biotechnology 1.12 (2020): 25-26.


https://www.nejm.org/doi/full/10.1056/nejmoa2001316
https://www.nejm.org/doi/full/10.1056/nejmoa2001316
https://www.nejm.org/doi/full/10.1056/nejmoa2001316
https://www.thelancet.com/article/S0140-6736(20)30251-8/fulltext
https://www.thelancet.com/article/S0140-6736(20)30251-8/fulltext
https://www.thelancet.com/article/S0140-6736(20)30251-8/fulltext
https://www.biorxiv.org/content/10.1101/2020.01.24.919183v2
https://www.biorxiv.org/content/10.1101/2020.01.24.919183v2
https://www.biorxiv.org/content/10.1101/2020.01.24.919183v2
https://www.nejm.org/doi/full/10.1056/NEJMoa2028436
https://www.nejm.org/doi/full/10.1056/NEJMoa2028436
https://www.nejm.org/doi/full/10.1056/NEJMoa2028436
https://www.thelancet.com/journals/lancet/article/PIIS0140-6736(20)31605-6/fulltext
https://www.thelancet.com/journals/lancet/article/PIIS0140-6736(20)31605-6/fulltext
https://www.thelancet.com/journals/lancet/article/PIIS0140-6736(20)31605-6/fulltext
https://www.thelancet.com/journals/lancet/article/PIIS0140-6736(20)31605-6/fulltext
https://www.thelancet.com/article/S0140-6736(20)31866-3/fulltext
https://www.thelancet.com/article/S0140-6736(20)31866-3/fulltext
https://www.thelancet.com/article/S0140-6736(20)31866-3/fulltext
https://www.thelancet.com/article/S0140-6736(20)31866-3/fulltext
https://www.thelancet.com/journals/lancet/article/PIIS0140-6736(20)32466-1/fulltext
https://www.thelancet.com/journals/lancet/article/PIIS0140-6736(20)32466-1/fulltext
https://www.thelancet.com/journals/lancet/article/PIIS0140-6736(20)32466-1/fulltext
https://www.thelancet.com/journals/lancet/article/PIIS0140-6736(20)32466-1/fulltext
https://www.nature.com/articles/s41586-020-2608-y
https://www.nature.com/articles/s41586-020-2608-y
https://www.nature.com/articles/s41586-020-2608-y
https://www.longdom.org/open-access/coronavirus-nsp2-protein-homologies-to-the-bacterial-dna-topoisomerase-i-and-iv-suggest-nsp2-protein-is-an-unique-rna-topoisomeras-53774.html
https://www.longdom.org/open-access/coronavirus-nsp2-protein-homologies-to-the-bacterial-dna-topoisomerase-i-and-iv-suggest-nsp2-protein-is-an-unique-rna-topoisomeras-53774.html
https://www.longdom.org/open-access/coronavirus-nsp2-protein-homologies-to-the-bacterial-dna-topoisomerase-i-and-iv-suggest-nsp2-protein-is-an-unique-rna-topoisomeras-53774.html
https://www.longdom.org/open-access/coronavirus-nsp2-protein-homologies-to-the-bacterial-dna-topoisomerase-i-and-iv-suggest-nsp2-protein-is-an-unique-rna-topoisomeras-53774.html
https://www.ecronicon.com/ecec/ECEC-04-00345.php
https://www.ecronicon.com/ecec/ECEC-04-00345.php
https://www.ecronicon.com/ecec/ECEC-04-00345.php
https://www.nature.com/articles/s41467-020-18233-x
https://www.nature.com/articles/s41467-020-18233-x
https://www.nature.com/articles/s41467-020-18233-x
https://www.researchgate.net/publication/330134390_Multidrug-Resistant_Bacteria_with_Activated_and_Diversified_MDR_Genes_in_Kolkata_Water_Ganga_Action_Plan_and_Heterogeneous_Phyto-Antibiotics_Tackling_Superbug_Spread_in_India_American_Journal_of_Drug_
https://www.researchgate.net/publication/330134390_Multidrug-Resistant_Bacteria_with_Activated_and_Diversified_MDR_Genes_in_Kolkata_Water_Ganga_Action_Plan_and_Heterogeneous_Phyto-Antibiotics_Tackling_Superbug_Spread_in_India_American_Journal_of_Drug_
https://www.researchgate.net/publication/330134390_Multidrug-Resistant_Bacteria_with_Activated_and_Diversified_MDR_Genes_in_Kolkata_Water_Ganga_Action_Plan_and_Heterogeneous_Phyto-Antibiotics_Tackling_Superbug_Spread_in_India_American_Journal_of_Drug_
https://www.researchgate.net/publication/330134390_Multidrug-Resistant_Bacteria_with_Activated_and_Diversified_MDR_Genes_in_Kolkata_Water_Ganga_Action_Plan_and_Heterogeneous_Phyto-Antibiotics_Tackling_Superbug_Spread_in_India_American_Journal_of_Drug_
https://www.researchgate.net/publication/330134390_Multidrug-Resistant_Bacteria_with_Activated_and_Diversified_MDR_Genes_in_Kolkata_Water_Ganga_Action_Plan_and_Heterogeneous_Phyto-Antibiotics_Tackling_Superbug_Spread_in_India_American_Journal_of_Drug_
https://pubmed.ncbi.nlm.nih.gov/32854334/
https://pubmed.ncbi.nlm.nih.gov/32854334/
https://pubmed.ncbi.nlm.nih.gov/32854334/
https://pubmed.ncbi.nlm.nih.gov/32854334/
https://pubmed.ncbi.nlm.nih.gov/32854334/
https://mbio.asm.org/content/11/4/e01806-20
https://mbio.asm.org/content/11/4/e01806-20
https://mbio.asm.org/content/11/4/e01806-20
https://journals.lww.com/co-criticalcare/Abstract/2020/10000/Antimicrobial_resistance_in_ICUs__an_update_in_the.2.aspx
https://journals.lww.com/co-criticalcare/Abstract/2020/10000/Antimicrobial_resistance_in_ICUs__an_update_in_the.2.aspx
https://journals.lww.com/co-criticalcare/Abstract/2020/10000/Antimicrobial_resistance_in_ICUs__an_update_in_the.2.aspx
https://www.ajicjournal.org/article/S0196-6553(20)30890-7/fulltext
https://www.ajicjournal.org/article/S0196-6553(20)30890-7/fulltext
https://www.ajicjournal.org/article/S0196-6553(20)30890-7/fulltext
https://www.ajicjournal.org/article/S0196-6553(20)30890-7/fulltext
https://www.biorxiv.org/content/10.1101/2020.11.04.369058v1
https://www.biorxiv.org/content/10.1101/2020.11.04.369058v1
https://www.biorxiv.org/content/10.1101/2020.11.04.369058v1

