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NEWSLETTER RELEASE BY RESEARCH ADVISOR

Dear faculty members, researchers, students and other readers,
it is our pleasure to release the 12th issue of this Research
Newsletter. The theme of the present issue is “COVID-19
Coronavirus Outbreak”. In this issue, we present information
about a new WHO recognized worldwide disease Coronavirus
Disease 2019 (COVID-19) emerged in past few months from its
epicenter Wuhan, China.

This pandemic has spread to most parts of our country and hence, this situation has forced the
Government to impose never before new rule of nationwide lockdown. This has had huge
impact on overall economy, livelihood and healthcare. With new challenges like COVID-19, our
team of doctors is ready to handle every situation. | wish these COVID-19 warriors all the best
for managing and handling this sudden pandemic. | hope this newsletter will bring new
insights into this disease so that appropriate measures and worthy information may be
generated for new innovations and research in the healthcare field.
Dr. Usha Shah
Research Advisor, SVDU

FfROM THE DESK OF RESEARCH DIRECTOR

It is a moment of owning great responsibility and duty as a
part of medical education & research institution through
research, development and clinical healthcare work to serve
the mankind in these testing times of new pandemic COVID-
19. This newsletter attempts to bring to your kind notice, the
latest developments and research in understanding the risk
factors, symptoms, updated research activities all around the
world.

We hereby present the important research article links to enhance current scientific
knowledge on SARS-CoV2 genome and protein structure. This will help our staff and
researchers to develop new project proposals for increasing the fundamental knowledge
about the COVID-19, the scope of development of new therapeutics and discovery of new
vaccine candidates.

| hope this will aim to promote research on the same subject in all the constituent institutes
of Sumandeep Vidyapeeth with active participation of all the researchers and faculty
members. We believe that the students, faculty and clinicians should jointly collaborate for
designing and submission of research proposals leading to development of products and
innovations leading to IPR generation as well as societal benefit. We welcome your kind
suggestions to make this communication more meaningful.

Dr. Avinash K. Seth

Director Research




In early 2020, after a December 2019 outbreak in Wuhan, China, the World Health Organization
identified the severe acute respiratory syndrome coronavirus 2 (SARS-CoV-2). SARS-CoV-2 as a
new type of coronavirus, which was named on February 11, 2020 by the International Committee
for the classification of viruses.

The outbreak quickly spread around the world.
J COVID-19 is caused by infection with SARS-CoV-2 virus strains.

SARS-CoV-2 is one of seven types of coronavirus, including the ones that cause severe
diseases like Middle East respiratory syndrome (MERS) and sudden acute respiratory
syndrome (SARS).

The virus is transmitted through direct contact with respiratory droplets of an infected
person (generated through coughing and sneezing)
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& CDC adds 6 new —_

symptoms to its list
Fever

Coughing
Trouble/ Shortness of
breath

Repeated shaking Muscle
with chills pain Body aches

Chills

Sore throat
Loss of smell or taste

Headache Sore throat loss of ] p
taste or smell / ausea
ters for Disease Control and Prevention - ’/



https://www.webmd.com/cold-and-flu/what-are-epidemics-pandemics-outbreaks
https://www.webmd.com/lung/coronavirus

LymphopeniaX Thrombocytopenia

¢ Neutrophilia
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reactive
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procalcitonin
and ferritin

Clinical risk
factors

risk factors

Ground-glass opacities

Associated
co-morbidities

*Cardiovascular
diseases.
*Diabetes
mellitus.

*Chronic kidney

or liver diseases.

*Cerebrovascular
diseases.

*COPD.

Yy Raised
D-dimmer
and /or serum
amyloid A

Raised ALT and/or AST
and /or decreased

High cardiactroponin .
albumin

and/orraised LDH
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COVID-19 Tracker

As on 7th June, till 8 AM
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Business Standard Lockdown

India gets into lockdown mode

RO districts to be
isolated as cases
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FIRST
GENOME
SEQUENCE

REPORTS Full-genome sequences of the first two SARS-CoV-2 viruses from
FROM INDIA India

Pragya D). Yadav™", Varzha A Potdar~", Manohar Lal Chondhary™, Dimpal A Myayanit', hegha A graveal®,
Santosh M. Jadhan*, Triparna D, hiajumdar’, Anita Shete-Aich', Atam Baso®, Priva Abraham= &
Sarah 5. Charian®

Mircimum Cortaiement Laboraiory, “Tnfluenza Growup, ‘Electron Microscopy & “Bioinformarics & Daia
Adenagemery Group, TCMR-Naotiona! Inztitete af Firelogy, Pune, Mabararhirg, Dadia

Backprommd & ofjecdver. Simce December 201%, severe acunie respiratory syndrome cersmavirns 2
(EARSCoV-I) has phobally affeceed 195 commiriss. In India, snspeceed cases were sersemed for SARS- Cal2
as pear the sdvisery of the Mimkry of Heslith and Family Welfare. The objective of this sindy was to
characterize SAR3-CoV-2 sequences from threes idestified posidve cases as on Febroary 28, 20200

Mrohods: Throat swab/masal swab specimens for a teral of B5] snspected cases were screemed by X
gene and comfrmed by KdRp (1), Kdfp (1) and A pene real-cmese reverse transcription-polymerase
chain reactiens and nrot-gemeration sequencing. Phylezeneric anabysis, molerular charecterizacion and
prediceiom of B- and T-cell spicepas for Indian SARS CaV.-? sagnences wers nndertaken

Resmler: Three cases with 8 oravel hiscery from Wohan, Chins, were confirmed posicve for SARS-CoV.2.
Almesze complete (19,851 moclssddes) pemomes of caze 1, caxe 3 and a frapmenind pemoms for caza 2 wers
obtaimed. The sequences of Indian SARS-CoV-I though et idencical showed high (~#59 95%) idemriry
with Wohan seafoed markst ppenmonia viros (accession nomber: NE 045517). Phylosenetc analysis
shomwed that the Imdian sequence: belonzed to different closeers. Pradicred limesr B-cell spitopes wers
fomnd o be cenceniraied in the 51 demain of spike procedin. snd 3 conformational epiteps was idemcified
in the recepior-binding demain. The prediceed T-cell spitopes showed broad human leucocyie antizesn
allsls coverage of A amd B sopertypes predominant in the Indian populacion.

Muerpremdon & conciorions: The rwo SARS-CeV-I sequences obtained from Indiz represemt rwo
diffsremt imtrodoctions inte the conmery. The penstic beteropeneity it as noded globally. The idemcfied
E- snd T-cell epitopes may be considered snicable for fatore experimenis tewnrds the design of Taccines
amd disgnestrs. Contimnons monitering and snalysis of the sequences of new cases from India sand the
otber afeciod comntries wonld be vical to mndersitand the Femetic evelotieon and races of substirntien of
the SARS-CoV-1.
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Futicie I Published: 30 2020
Structure of the SARS-CoV-2 spike receptor-binding
domain bound to the ACE2Z receptor
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Abstrace

A new and highly pathogenic coronavirus (severe acute respiratory syndrome coronavirus-
2. SARS-CoV-2) causad an cutbreak in Wuhan city, Hubei province, China, starting from
December 2019 that quickly spread nationwide and to other counrtries sround the worldi ==,
Here, to better understand the initizl step of infection at an atomic level, we determinad the
crystzl structure of thereceptor-binding domain (RED) of the spike protain of SARS-CoV-2
bound to the cell recepror ACEZ. The overall ACE2-binding mode of the SARS-CoV-2RED is
nearly identical to tharoftha SARS-CoV RED, which zalso uses ACE2 as the cell receptor®.
Scructurzl analysis identifiad residues in the SARS-CoV-2 RED thart are essantial for ACE2
binding. the majority of which either are highly conserved or share similar side chzain
properties with those2 in the SARS-CoV RED. Such similarity in scructure and sequence
scrongly indicate convergent evelution beoweaen the SARS-CoV-Zand SARS-CoV REDs for
improved binding 1o ACE2, although SARS-CoV-2 does not cluster within SARS and SARS-
related coronaviruses33->_ The epitopes of two SARS-CoV antibedies th -

are zlso anzalyvsed for binding to the SARS-CoV-2 RED, providing insig

identification of cross-reacruve antuibodies.

Novel Studies

decipher

RCSBPDB Deposit ~ Search v Visualize v Analyze ~ Download v Leam~ More » Documentai: Crystal
structure
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Crystal structure of SARS-CoV-2 spike receptor-binding domain bound with ACE2

Structure Summary 3D View Annotations Experiment Sequence Genome Versions

DOI: 10.2210/pdb6M0J/pdb

Classification: VIRAL PROTEIN/HYDROLASE

Organism(s): Homo sapiens, Severe acute respiratory syndrome coronavirus 2
Expression System: Trichoplusia ni

Mutation(s): No @

Deposited: 2020-02-21 Released: 2020-03-18
Deposition Author(s): Wang. X, Lan, J., Ge, J., Yu, J., Shan, S
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Crystal structure of SARS-CoV-2 main protease N
provides a basis for design of improved a-ketoamide ew

inhibitors insights into
Liniln Thang ~ Datzang Lin™= Xnyusayuan Bsn -, Ute Carth®, Caristian Drosten” Lucie Saucrmening® »

o | Structure of
; SARS-Cov-2
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Targeting a key enzyme in SARS-CoV-2

Scientists across the world are working to undersiand severs acute respiratory syndrome—
coronavirus 2 (SARS-CoWV-2), the virus that causes coronavirus disease 2019 (CCVID-19).
Zhang et af determined the x-ray crystal structure of a key protein in the virus' ife cycle: the
main protease. This enzyme cuts the polyproteins transiated from viral RNA to yield functicnal
vral proteins. The auvthors alzo developed 2 jead compound into a potent inhibitor and
cbtained 3 structure with the inhibitor bound, work that may provide a basis for development
of anmticoronaviral drues.

Science, this issue p. 409

Abstract

The coronavrus disease 2079 (COVID-79) pandemic caused by severe acute respratory
syndrome—coronavirus 2 (SARS-CoV-2) is a gicbal heaith emergency. An attractive drug target
among coronaviruses is the main protease (MP™=, also called 3CL¥) because of s essemial
role in processng the polyproteins that are transiated from the viral RNA. We report the xray
structures of the unliganded SARS-CoV-2 MP™ and = compiex with an a-ketcamide inhibaos.
This was derived from a previously designed inhitor but with the P3-F2 amide bond
ncorporated imto @ pyridone ring to enhance the half-life of the compound in plasma. On the
Basis of the unliganded structure, we deveioped the lead compound into a potent inhibitor of
the SARS-CoV-2 M™ . The pharmaccionetc characterization of the optimized inhbitor reveals
a pronounced fung tropism and suntability for administration by the ithalative route.

> Thromb Res. 2020 Jul;191:145-147. doi: 10.1016/j.thromres.2020.04.013. Epub 2020 Apr 10.

Incidence of thrombotic complications in critically ill
ICU patients with COVID-19

A
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New evidence of Affiliations + expand
existence of PMID: 32291094 PMCID: PMC7146714 DOl 10.1016/.thromres,2020.04.013
thrombotic Free PMC article

complications -
A breakthrough Abstract

in treatment Introduction: COVID-19 may predispose to both venous and arterial thromboembolism due to
excessive inflammation, hypoxia, immobilisation and diffuse intravascular coagulation. Reports on the
incidence of thrombotic complications are however not available.

Methods: We evaluated the incidence of the composite outcome of symptomatic acute pulmonary
embolism (PE), deep-vein thrombosis, ischemic stroke, myocardial infarction or systemic arterial
embolism in all COVID-19 patients admitted to the ICU of 2 Dutch university hospitals and 1 Dutch
teaching hospital.

Results: We studied 184 ICU patients with proven CCVID-19 pneumonia of whom 23 died (13%), 22
were discharged alive (12%) and 139 (76%) were still on the ICU on April 5th 2020. All patients
received at |least standard doses thromboprophylaxis. The cumulative incidence of the composite
outcome was 31% (95%:Cl 20-41), of which CTPA and/or ultrascnography confirmed VTE in 27%
(95%Cl 17-373%) and arterial thrombotic events in 3.7% (95%Cl1 0-8.2%). PE was the most frequent
thrombotic complication (n = 25, 81%). Age (adjusted hazard ratio (aHR) 1.05/per year, 95%Cl 1.004-
1.01) and coagulopathy, defined as spontaneous prolongation of the prothrombin time > 3 sor
activated partial thromboplastin time > 5 s (aHR 4.1, 95%CI 1.9-9.1), were independent predictors of
thrombotic complications.
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