Research Grants at AUH during COVID-19
Project title

Funding
agency

Amount

Principal Investigator

Development of onspot diagnostic kit for COVID19
based on RT-LAMP Integrated CRISPR-Cas technique

BRNS

16.56 Lakhs

Dr. Saif Hameed, AIB, AUH

A low cost portable microfluidics embedded on
chiprRT-PCR and microelectrode array coupled pointof care optoelectronic device forlarge scale screening
of emerging viral disease like SARS COV2

DBT- BIRAC

90.00 Lakhs

Dr. Ranjita Ghosh Moulick, AIB,
AUH

3D Manufacturing of N95 Mask having Inherent
Antimicrobial Properties

IDE 2.0
MIeTY G3C

4.5 Lakhs

Dr Atul Thakur, AINT, AUH

An Antimicrobial Face-Mask Using Nano-particle
Coating

IDE 2.0
MIeTY G3C

4.5 Lakhs

Dr. Arvind Chhabara
ASCI, AUH

Identifying the Natural Polyphenol Catechin as a Multitargeted Agent Against SARSCoV-2 For the Plausible Therapy of COVID-19: An integrated Computational Approach
Chandra Bhushan Mishra1†, Preeti Pandey2†, Ravi Datta Sharma 3†, Md. Zubbair Malik4, Raj Kumar
Mongre1, Andrew. M. Lynn4, Rajendra Prasad 3,5, Raok Jeon1* and Amresh Prakash5*
Impact Factor: 9

Pandey P, Rane JS, Chatterjee A, Kumar A,
Khan R, Prakash A*, Ray S*. Targeting
SARS-CoV-2 spike protein of COVID-19
with naturally occurring phytochemicals:
an in-silico study for drug development. J
Biomol Struct Dyn. 2020 Jul 22:1-11. doi:
10.1080/07391102.2020.1796811.
ABSTRACT: Spike glycoprotein, a class I fusion protein harboring the surface of SARSCoV-2 (SARS-CoV-2S), plays a seminal role in the viral infection starting from recognition
of the host cell surface receptor, attachment to the fusion of the viral envelope with the host
cells. Spike glycoprotein engages host Angiotensin-converting enzyme 2 (ACE2) receptors
for entry into host cells, where the receptor recognition and attachment of spike
glycoprotein to the ACE2 receptors is a prerequisite step and key determinant of the host
cell and tissue tropism. Binding of spike glycoprotein to the ACE2 receptor triggers a
cascade of structural transitions, including transition from a metastable pre-fusion to a
postfusion form, thereby allowing membrane fusion and internalization of the virus. From
ancient times people have relied on naturally occurring substances like phytochemicals to
fight against diseases and infection. Among these phytochemicals, flavonoids and nonflavonoids have been the active sources of different anti-microbial agents. We performed
molecular docking studies using 10 potential naturally occurring compounds
(flavonoids/non-flavonoids) against the SARS-CoV-2 spike protein and compared their
affinity with an FDA approved repurposed drug hydroxychloroquine (HCQ). Further, our
molecular dynamics (MD) simulation and energy landscape studies with fisetin, quercetin,
and kamferol revealed that these molecules bind with the hACE2-S complex with low
binding free energy. The study provided an indication that these molecules might have the
potential to perturb the binding of hACE2-S complex. In addition, ADME analysis also
suggested that these molecules consist of drug-likeness property, which may be further
explored as anti-SARS-CoV-2 agents.

Impact Factor: 3.9

Insights into the biased activity of
dextromethorphan and haloperidol
towards SARS-CoV-2 NSP6: in silico
binding mechanistic analysis. Pandey P,
Prasad K, Prakash A*, Kumar V*. J Mol Med
(Berl). 2020 Sep 23. doi: 10.1007/s00109-02001980-1.
ABSTRACT: The outbreak of novel coronavirus disease 2019 (COVID-19) caused
by severe acute respiratory syndrome coronavirus-2 (SARSCoV-2) virus continually
led to infect a large population worldwide. SARS-CoV-2 utilizes its NSP6 and Orf9c
proteins to interact with sigma receptors that are implicated in lipid remodeling and
ER stress response, to infect cells. The drugs targeting the sigma receptors, sigma-1
and sigma-2, have emerged as effective candidates to reduce viral infectivity, and
some of them are in clinical trials against COVID-19. The antipsychotic drug,
haloperidol, exerts remarkable antiviral activity, but, at the same time, the sigma-1
benzomorphan agonist, dextromethorphan, showed pro-viral activity. To explore the
potential mechanisms of biased binding and activity of the two drugs, haloperidol
and dextromethorphan towards NSP6, we herein utilized molecular docking–based
molecular dynamics simulation studies. Our extensive analysis of the protein-drug
interactions, structural and conformational dynamics, residual frustrations, and
molecular switches of NSP6-drug complexes indicates that dextromethorphan
binding leads to structural destabilization and increase in conformational dynamics
and energetic frustrations. On the other hand, the strong binding of haloperidol leads
to minimal structural and dynamical perturbations to NSP6. Thus, the structural
insights of stronger binding affinity and favorable molecular interactions of
haloperidol towards viral NSP6 suggests that haloperidol can be potentially explored
as a candidate drug against COVID-19.

Impact Factor: 5

Identification of potential inhibitors against Impact Factor: 2.6
SARS-CoV-2 by targeting proteins responsible
for envelope formation and virion assembly
using docking based virtual screening, and
pharmacokinetics approaches. Bhowmik D, Nandi
R, Jagadeesan R, Kumar N, Prakash A, Kumar D.
Infect Genet Evol. 2020 Jul 5; 84:104451. doi:
10.1016/j.meegid.2020.104451.
ABSTRACT: WHO has declared the outbreak of COVID-19 as a public health
emergency of international concern. The evergrowing new cases have called for an urgent
emergency for specific anti-COVID-19 drugs. Three structural proteins (Membrane,
Envelope and Nucleocapsid protein) play an essential role in the assembly and formation
of the infectious virion particles. Thus, the present study was designed to identify potential
drug candidates from the unique collection of 548 anti-viral compounds (natural and
synthetic anti-viral), which target SARS-CoV-2 structural proteins. High-end molecular
docking analysis was performed to characterize the binding affinity of the selected drugsthe ligand, with the SARS-CoV-2 structural proteins, while high-level Simulation studies
analyzed the stability of drug-protein interactions. The present study identified rutin, a
bioflavonoid and the antibiotic, doxycycline, as the most potent inhibitor of SARS-CoV-2
envelope protein. Caffeic acid and ferulic acid were found to inhibit SARS-CoV-2
membrane protein while the anti-viral agent's simeprevir and grazoprevir showed a high
binding affinity for nucleocapsid protein. All these compounds not only showed excellent
pharmacokinetic properties, absorption, metabolism, minimal toxicity and bioavailability
but were also remain stabilized at the active site of proteins during the MD simulation.
Thus, the identified lead compounds may act as potential molecules for the development
of effective drugs against SARS-CoV-2 by inhibiting the envelope formation, virion
assembly and viral pathogenesis.

A low cost portable microfluidics embedded on chip rRT-PCR and microelectrode
array coupled point-of care optoelectronic device for large scale screening of emerging
viral disease like SARS COV2
Recent outbreak of Coronavirus disease (Covid-19) has contributed to a significant public
health concern and made a huge impact in our lives. An RT PCR based detection system is
the key for the detection of disease. But it requires high end laboratory equipment, trained
personnel, analysis of data and thus becomes time consuming.

Dr. Ranjita Ghosh
Moulick (PI)

To deal with this emergency, a portable, low cost, low voltage operated,
printed heater based on-chip spatial PCR, integrated with the in-built
optoelectronic detection system had been designed for large scale screening of
COVID 19.

Targeting virus-host interaction by novel
pyrimidine derivative: an in-silico
approach towards discovery of potential
drug against COVID-19.
Rane JS, Pandey P, Chatterjee A, Khan R, Kumar
A, Prakash A*, Ray S*. J Biomol Struct Dyn. 2020
Jul 20:1-11. doi: 10.1080/07391102.2020.1794969.
ABSTRACT: The entire human population over the globe is currently facing appalling
conditions due to the spread of infection from coronavirus disease-2019 (COVID-19). The
spike glycoprotein of severe acute respiratory syndrome coronavirus 2 (SARS-CoV-2)
present on the surface of the virion mediates the virus entry into the host cells and therefore
is targeted by several scientific groups as a novel drug target site. The spike glycoprotein
binds to the human angiotensin-converting enzyme-2 (hACE2) cell surface receptor
abundantly expressed in lung tissues, and this binding phenomenon is a primary
determinant of cell tropism and pathogenesis. The binding and internalization of the virus is
the primary and most crucial step in the process of infection, and therefore the molecules
targeting the inhibition of this process certainly hold a significant therapeutic value. Thus,
we systematically applied the computational techniques to identify the plausible inhibitor
from a chosen set of well characterized diaryl pyrimidine analogues which may disrupt
interfacial interaction of spike glycoprotein (S) at the surface of hACE2. Using molecular
docking, molecular dynamics (MD) simulation and binding free energy calculation, we
have identified AP-NP (2-(2-amino-5-(naphthalen-2-yl)pyrimidin-4-yl)phenol), AP-3-OMePh (2-(2-amino-5-(3-methoxyphenyl)pyrimidin-4-yl)phenol) and AP-4-Me-Ph (2-(2-amino5-(p-tolyl) pyrimidin-4-yl)phenol) from a group of diaryl pyrimidine derivatives which
appears to bind at the interface of the hACE2-S complex with low binding free energy.
Thus, pyrimidine derivative AP-NP may be explored as an effective inhibitor for hACE2-S
complex. Furthermore, in vitro and in vivo studies will strengthen the use of these inhibitors
as suitable drug candidates against SARS-COV-2.

Impact Factor: 3.9

