


Sayed-Hamidreza Mozhgani 7

Department of Microbiology, School of Medicine, Alborz University of Medical
Sciences, Karaj, Iran.
Verified email at razi tums ac.ir - Homepage

Epidemiclogy  Virus host cell interaction

TITLE

EE

Decoding pathogenesis factors involved in the progression of ATLL or HAM/TSP after

infection by HTLV-1 through a systems virology study
M Zarei Ghobadi, R Emamzadeh, M Teymoeri-Rad, SH Mozhgani
Virology Journal 18 (1), 1-12

Comprehensive high-throughput meta-analysis of differentially expressed microRNAS in

transcriptomic datasets reveals significant disruption of MAPK/JNK signal fransduction ..

5 Shadabi, N Delrish, M Norouzi, M Ehteshami, F Habibian-Sezavar, ...
Infectious Agents and Cancer 16 (1), 1-10

The role of mycobiota-genotype association in inflammatory bowel diseases: a narrative

review
E Mahmoudi, SH Mozhgani, N Sharifinejad
Gut Pathogens 13 (1), 1-9

HTLV-1-associated myelopathy/tropical spastic paraparesis (HAM/TSP) versus adult T-
cell leukemia/lymphoma (ATLL)

M Zarei-Ghobadi, M Sheikhi, M Teymoori-Rad, S Yaslianifard, M Norouzi, ..

BMC Research Notes 14 (1), 1-7

FOLLOWING

CITED BY YEAR

2021

2021

1 2021

2021

Cited by VIEW ALL
All Since 2016

Citations 304 284
h-index " 10
i10-index 14 "
90

45

2014 2015 2016 2017 2018 2019 2020 2021

Co-authors EDIT
5.AR Rezage 3
Associate Professor of Immunovi...
Manoochehr Makvandi 5

1 Ahvaz Jundishapur University of .



International Journal of Infectious Diseases 108 (2021) 306-308

Contents lists available at ScienceDirect

- . . iy INTERNATIONAL
International Journal of Infectious Diseases F A ROR recTious

DISEASES

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

Short Communication

Effect of Ammonium Chloride in addition to standard of care in @ W)
outpatients and hospitalized COVID-19 patients: A randomized | %=
clinical trial

Zeinab Siami?, Sepehr Aghajanian®, Somayeh Mansouri®, Zakiye Mokhames®,
Reza Pakzad®®, Kourosh Kabir', Mehdi Norouzi®", Alireza Soleimani?,
Mojtaba Hedayat Yaghoobi®, Shahrzad Shadabi”, Ramin Tajbakhsh’,

Ali Kargar Kheirabad®**, Sayed-Hamidreza Mozhgani"**

" Department of Infectious Diseases, School of Medicine, Alborz University of Medical Sciences, Karaj, Iran

© Student Research Committee, Alborz University of Medical Sciences, Karaj, Iran

< Department of Molecular Diagnostics, Emam Ali Educational and Therapeutic Center, Alborz University of Medical Sciences, Karaj, Iran
d Department of Epidemiology, Faculty of Health, llam University of Medical Sciences, llam, Iran

© Student Research Committee, llam University of Medical Sciences, llam, Iran

f Department of Community Medicine, School of Medicine, Alborz University of Medical Sciences, Karaj, Iran

& Department of Virology, School of Public Health, Tehran University of Medical Sciences, Tehran, Iran

" Research Center for Clinical Virology, Tehran University of Medical Sciences, Tehran, Iran

! Department of Internal Medicine, Schoal of Medicine, Imam Ali Hospital, Alborz University of Medical Sciences, Karaj, Iran
i Non-communicable Diseases Research Center, Alborz University of Medical Sciences, Karaj, Iran

¥ Department of Microbiology, School of Medicine, Alborz University of Medical Sciences, Karaj, Iran




Introduction

Respiratory tract infections (RTIs) are infectious diseases involving the respiratory tract. An infection of this type
usually is further classified as an upper respiratory tract infection (URI or URTI) or a lower respiratory tract
infection (LRI or LRTI).
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Introduction

Of the viruses that cause respiratory infections in humans, most have seasonal variation in prevalence.

* Influenza, Human orthopneumovirus (RSV) and human coronaviruses are more prevalent in the
winter.

* Adenovirus, Human bocavirus and Human metapneumovirus occur year-round.
* Rhinoviruses (which cause the common cold) occur mostly in the spring and fall.
* Human parainfluenza viruses have variable peaks depending on the specific strain.

* Enteroviruses, with the exception of rhinoviruses, tend to peak in the summer.




Coronaviridae

Coronaviruses

Coronaviruses are large, enveloped RNA viruses.

The human coronaviruses cause common colds, may cause lower respiratory tract infections.

Novel coronaviruses have been identified as the cause of:
* Severe acute respiratory syndrome (SARS 1 & 2)

e Middle East respiratory syndrome (MERS)




Coronaviridae

Classification

There are two subfamilies:
e (Coronavirinae
e Torovirinae

Six genera:

* Alphacoronavirus

* Betacoronavirus

* (Gammacoronavirus
* Deltacoronavirus

* Bafinivirus

* Torovirus

The first two and the last genera
contain viruses able to infect humans.

The Toroviruses are associated with
diarrheal disease.

1_00|: Porcine epidemic diarrhea virus (NC 003436)
54 Scotophilus bat coronavirus 512 (NC 009657)
- _: BaF coronavirus HKU10 ('NC 018871) .
100 Rhinolophus ferrumequinum alphacoronavirus HuB-2013 (NC 028814)
76 { Miniopterus bat coronavirus 1 (NC 010437)
43 Nyctalus velutinus alphacoronavirus SC-2013 (NC 028833)
o8 — Miniopterus bat coronavirus HKU8 (NC 010438)
100 —— Myotis ricketti alphacoronavirus Sax-2011 (NC028811) =
200 Human coronavirus 229E (NC 002645) Alphacoronavirus
97 Human coronavirus NL63 (NC 005831)
78 100 NL63-related bat coronavirus strain BtKYNL63-9b (NC 032107)
Rhinolophus bat coronavirus HKU2 (NC 009988)
on — Alphacoronavirus 1 (NC 002306)
99 _: Ferret coronavirus (NC 030292)
100 Mink coronavirus 1 (NC 023760)
Lucheng Rn rat coronavirus (NC 032730) 2]
_7ﬁ Betacoronavirus 1 (U00735)
100 China Rattus coronavirus HKU24 (NC 026011)
{ Human coronavirus HKU1 (NC 006577)
82 Murine coronavirus (NC 001846)
100 Bat Hp-betacoronavirus Zhejiang2013 (NC 025217)
100 96 { Severe acute respiratory syndrome-related coronavirus (NC 004718) .
_: Rousettus bat coronavirus GCCDC1 (NC 030886) EE———
100 Rousettus bat coronavirus HKU9 (NC 009021)
o Hedgehog coronavirus 1 (NC 039207)
o —‘ Middle East respiratory syndrome-related coronavirus (NC 019843)
99 Pipistrellus bat coronavirus HKUS (NC 009020)
_9)[: Tylonycteris bat coronavirus HKU4 (NC 009019) 4
100 Avian coronavirus (NC 001451)
o _: Canada goose coronavirus Gammacoronavirus
— Beluga whale coronavirus SW1 (NC 010646)
99 Night heron coronavirus HKU19 (NC 016994)
Wigeon coronavirus HKU20 (NC 016995)
0 Common moorhen coronavirus HKU21 (NC 016996)
o 96 Bulbul coronavirus HKU11 (NC 011547) Deltacoronavirus
100 _[: White-eye coronavirus HKU16 (NC 016991)
100 Coronavirus HKU15 (NC 039208)
— e

9 Munia coronavirus HKU13 (NC011550)



Classification

Schematic comparison of the GISAID,
Nextstrain and  cov-lineages.org
nomenclatures  for  SARS-CoV-2
sequences of world-wide origin.
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Coronaviridae

Classification

Maximum likelihood phylogeny of globally
sampled sequences of SARS-CoV-2
downloaded from the GISAID database.
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Origin of SARS-CoV-2

we Mild Infection w——Severe Infection w Spillover Intermediate Hosts



Viral Structure
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Genomic Structure
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Genomic Structure
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Genomic Structure
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Replication Cycle

Binding and viral entry via membrane fusion or endocytosis
on interaction of S1 (spike) glycoprotein with Receptor
Binding Protein (RBD) on membrane receptors
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SARS-CoV-2 employs the serine protease
TMPRSS2 for S protein priming.

TMPRSS2; transmembrane protease serine

Antiviral Agents

SARS-CoV-2
e Spike vaccines

Spike protein ¢ Anti.RBD antibodies
®ACE2 fusion protein

#TMPRSS2 inhibitors 1\pRsS2 1 ACE2  eACE2 blocker (Pudilan)

e Lysosometropic agents
e Lopinavir/ritonavir
o Remdesivir

e Ribavirin

e Favipiravir
3+ e Mreinhibitors
Translation/ e Statins

Chloroquine
Hydroxychloroquine



Antiviral Agents
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Genomic Structure

NTPs are incorporated into the

Nucleoside triphosphate  elongating RNA strand by the RdRp
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Genomic Structure

RDV-TP competes with NTP

Remdesivir triphosphate
(RDV-TP)

- RdRp Cpmplex &/ i (

RDV-TP is more efficiently
incorporated into the elongating RNA
chain than ATP, but does not
outcompete other NTPs
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Antiviral Agents
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SARS-CoV-2 variants

Amino Acid 3 letter 1 letter
Alanine Ala A
Arginine Arg R
Asparagine Asn N
Aspartic acid Asp D
Cysteine Cys C
Glutamic acid Glu E
Glutamine Gln Q
Glycine Gly G
Histidine His H
I[soleucine Ile I
Leucine Leu L
Lysine Lys K
Methionine Met M
Phenylalanine Phe F
Proline Pro P
Serine Ser S
Threonine Thr T
Tryptophan Trp W
Tyrosine Tyr Y
Valine Val Vv




label

Beta

Gamma

Delta

Omicron

Lineage +
additional
mutations

B.1.351

P1

B.1.617.2

B.1.1.529

Variants of Concern (VOC)

Country first
detected
{community)

South Africa

Brazil

India

South Africa
and
Botswana

Spike
mutations
of interest

K417N,
E484K,
N501Y,
DE14G,
ATOTV

KA1TT.
E484K,
N501Y,
D&14G,
HE55Y

L452R,
T478K,
DE14G,
P&31R

()

SARS-CoV-2 variants

Year and
month
first
detected

September
2020

Decamber
2020

December
2020

MNovember
2021

Impact on
transmissibility

Increased (v) (1)

Increased (v) (6)

Increased (v) (&)

Unclear (v) (13-
15) a

Impact
on
immunity

Increased
v} (2. 3)

Increased

v (7)

Increased
(v) (9-11)

Increased

(v} (16)

Impact
on
severity

Increasad
(v) (4, 5)

Increasad

(v} (3)

Increased
(v) (10,
12)

Reduced
(v)(17-
23)b

Transmission
in ELVEEA

Community

Community

Community

Dominant



Variants of Interest (VOI)

label

Mu

Lambda

nia

Lineage +
additional
mutations

B.1.621

C.37

AY.4.2

Country first
detected
(community)

Colombia

Peru

United
Kingdom

Spike
mutations
of interest

R346K,
E484K,
N501Y,
DE14G,
PBE1H

L4520,
F4505,
DE14G

L452R,
T4T8K,
DE14G,
PGE1R,
A222V,
¥ 145H

SARS-CoV-2 variants

Year and
month Impact
first Impact on on

detected  transmissibility immunity

January Increased (m) Increased
2021 (24} (m) (25)
December No evidence Increased
2020 (v) (28,
27)
June 2021  Increased (v) Similar (v)
(28) (28, 29)

Impact
on
severity

MNo
evidencs

Mo
evidencs

Similar
(v} (28)

Transmission
in ELIEEA

Sporadic/Travel

sporadic/Travel

Community



Vaccination strategies

Nucleotide based vaccine candidates Subunit vaccine candidates

Genomic RNA \ a § / Membrane protein (M)
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R < i ) 7 : membrane protein (E)

ORF1a s onsy
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- >
ANS
L0 -
s W)

- Nucleoprotein (N)

Viral vector based

DNAsequence of
S,Mand N genes as vaccine target

W
ﬁﬁﬁﬁﬁ

Inactivated vaccines candidates oy

v vaccine candidates
whole killed virus (WKV) Coronavirus proteins/glycoproteins
expressed by attenuated adenovirus/poxvirus/
newcastle disease virus

Attenuated vaccines candidates

Gene deletion of various
essential genes (S,N,E genes),
Nonstructural proteins (nsp) encoding genes
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Vaccination strategies

Gene based vaccines candidates for SARS-CoV-2
Nucleic acid vaccines
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Vaccination strategies

SICIENCIE

PODCAST

Moderna

COVID-19 Vaccines @unbiasedscipod

HOW DO THEY COMPARE?

TECHNOLOGY: mRNA
RNA instructs our cells to produce
the SARS-CoV-2 spike protein to
trigger animmune response.
EFFICACY:94.1%

CLINICAL TRIALS: Completed
Phase 3. Authorized for use in USA,
Canada, UK, Israel, Switzerland,
and EU.

DOSE: 2 doses, 28 days apart.
STORAGE: 30 days with
refrigeration, 6 months at -20°C.

*0

xford-
AstraZeneca

’ N
NI K|
vall |

TECHNOLOGY: Viral Vector
A harmless virus is engineered to
contain the gene for the SARS-CoV/
2 spike protein

EFFICACY: 62% at the approved
dosing scheme.

CLINICAL TRIALS: Completed
Phase 3, authorized for use in UK,
Argentina, India (called CoviShield),
and Mexico.

DOSE: 2 doses, 4 weeks apart.
STORAGE: refrigerated at 2-8° C.

*Johnson &

Johnson

TECHNOLOGY: Viral Vector
A harmless virus is engineered to
contain the gene for the SARS-CoV-
2 spike protein

EFFICACY: not yet known
CLINICAL TRIALS: Completed
Phase 2a, expected phase 3 trial
data to be released soon.

DOSE: 1- and 2-dose schemes are
bein%tested.

STORAGE: 2 years frozen at -20° C,
3 months refrigerated at 2-8° C.

Pfizer-
BioNTech

TECHNOLOGY: mRNA 2.
RNA template for the spike proteln
EFFICACY: 95%

CLINICAL TRIALS: Completed Ph3.
Authorized/approved in USA, Canada,
UK., Switzerland, Bahrain, Saudia
Arabia, EU, Argentina, Chile, Costa
Rica, Ecuador, Jordan, Kuwait,
Mexico, Panama, and Singapore.
DOSE: 2 doses, 21 days apart.
STORAGE: Freezer storage at -70°C,
5 days with refrigeration.

TECHNOLOGY: Inactivated Virus
SARS-CoV-2 virus is rendered inert
through a chemical process that
preserves the structure of the virus.
EFFICACY: Reportedly 79.34%
(86% in UAE trial); unpublished data.
CLINICAL TRIALS: Phase 3 trials are
ongoing; authorized/approved in
China, United Arab Emirates (UAE),
Bahrain, Egypt, and Jordan.

DOSE: 2 doses, 3 weeks apart.
STORAGE: refrigerated at 2-8° C.

TECHNOLOGY: Viral Vector

A harmless virus is engineered to
contain the gene for the SARS-CoV-
2 spike protein

EFFICACY: Reportedly 91.4%
(unpublished data).

CLINICAL TRIALS: Phase 3 trials are
ongoing; authorized for use in
Russia, Belarus, Argentina, Algeria,
Bolivia, Palestine, and Serbia.
DOSE: 2 doses, 3 weeks apart.
STORAGE: Freezer storage (-20°C)
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Immunity

As with other respiratory viruses, immunity develops but is not absolute.

Laboratory Diagnosis
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Control measures that were
effective in stopping the spread
of SARS-2 included isolation of
patients, quarantine of those
who had been exposed, and travel
restrictions, as well as the use of
gloves, gowns, goggles, and
respirators by health care
workers.

Prevention, and Control

HOW TO PROTECT YOURSELF
FROM COVID-19

HOW THE COVID-19 VIRUS SPREADS

DO THIS TO PROTECT YOURSELF AND OTHERS

13 November 2020

16






