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Abstract

Coronavirus is a new pandemic disease which has emerged in Wuhan, China, and then spreads around
the world. The cases number of the COVID-19, that have been daily reported in Iraq, has risen slowly.
However, no confirmed study has been undertaken to evaluate the situation of the COVID-19 concerning
the confirmed cases, deaths cases, and recovered. Nasopharyngeal and throat Swabs fluid were collected
from(500) patients who has been diagnosed as positive for COVID-19 from all hospitals of the governorates
of Iraq, males (250) and females(250) ,all specimens wereenrolled from The Central Public Health
Laboratory in Baghdad, Iraqi Ministry of Health, in period from April 2021 to April 2022. for pupose of
diagnosed using Real-Time PCR with ahigh significant percentage for all governorates 9.029 and the
number of males 195, and by 57.86%and the number of females was 142 with a ratio of 42.14. Then
confirmed the type of infection by doing sequences and find mutations in the Illumina device to (337) the
number of injuries was distributed among 289 types of Omicron and 48 Delta with a significant percentage
8.335.A phylogenetic analysis was done using MolecularEvolutionary Genetics Analysis version 7.0
(MEGA 7.0) to examine similarities and differences between thelraq genome sequence and 20 SARS-
CoV-2 genomesequence downloaded from GenBank and the GISAIDdatabaseto compared with neighboring countries.
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Coronavirus is one of the major viruses which
primarily affecting the respiratory system in human
(I). However, Coronaviruses have been also
diagnosed in animals and can cause a range of
severe diseases such as gastroenteritis and
pneumonia (2,3). Previous coronavirus outbreaks
have been reported, including severe acute
respiratory syndrome (SARS-CoV) and Middle
East respiratory syndrome (MERS-CoV), which is
described as a significant public health threat (4).
In 2002, coronavirus infections (SARS-CoVs)

spread in Guangdong, south China, causing high
fever, breathlessness and pneumonia, and rapidly
spread to various regions around the world.

The infection has spread in 26 countries,
resulting about 8096 cases and 774 deaths (5,6).

Whereas MERS-CoV was first detected in Saudi
Arabia in 2012. The disease has mild respiratory
symptoms that can lead to acute respiratory
syndrome and death. 2494 cases were infected by
the virus, of which 858 died in more than 25
countries (7—8). In December 2019, Atypical
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unkown pneumonia was first recorded in Wuhan
city, Hubei province. Patients have showed high
fever (more than 38 CI1), dry cough, malaise, and
breath difficulties. The infection has been linked to
the seafood market of Wuhan, China and named
COVID-19 (9—10). It spread rapidly to other Far
East Asian nations, then to the Middle East and
Europe. In severe cases the disease causes
pneumonia, septic shock, metabolic acidosis and
bleeding (11). The incubation period has been
estimated from 5 - 14 days and may vary from
patient to patient according to age and infection
history (12).

Several studies have revealed that COVID-19
can be transmitted between humans via nasal
droplets and direct contact in both symptomatic
and asymptomatic patients (13). No vaccine or
effective medication currently available to prevent
or cure COVID-19 infections; however,some
preventive health measures can help to resolve
primary complications in patients (14). On 16
March 2020, the disease affected more than 150

Materials and Methods

Patients” Samples

Nasopharyngeal and throat swab fluid (5-10 ml)
samples were collected from (500) patients who has
been diagnosed as positive for COVID-19 and
grouped into male (250) and Female (250), all
specimens were enrolled from

The Central Public Health Laboratory, Iraqi
Ministry of Health, in period from April 2021 to
April 2022.

Detection by molecular techniques

RNA extraction from nasopharyngeal and
throat swab samples

The RNA was extracted from patients has been
diagnosed as positive for COVID-19 by using
QIAamp viral RNA Mini kit, the RNA quality and
integrity were assessed by using Qubit RNA HS
(High Sensitivity) Assay Kits that make RNA
quantitation easy and accurate then Reading by
Qubit TM4 Fluorometer ( Invitrogen /Thermo
Fisher Scientific/ Singapore).

Polymerase chain reaction (PCR)

The specimen confirmed by a quantitative
reverse transcriptase polymerase chain reaction,
gRT- PCR by using TagPath™ 1-step Multiplex
Master Mix (applied biosystems/ Lithuania) with
specific primers for the S-gene, N-gene and
ORFlab Assays of SARS-COV-2, to confirm the
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countries and territories around the world.Over the
past few months there has been a significant
increase in COVID-19 cases. In Iraq, the first
confirmed case of COVID-19 has been reported in
Najaf province for the Iranian student came from
Iran on 24February 2020, followed by 4 cases from
one family in Kirkuk province on 25 February, they
have also a travel history to Iran. An additional case
was recorded on 27February in Baghdad, for a
patient who recently visited Iran. (15). 74 confirmed
cases and 8fatalities have been reported across Iraq
as of 12 March 2020 (16). The confirmed cases
jumped to 1415 on 16 April 2020, with 78 fatalities
were recorded (17). By 24 May 2020, the confirmed
cases of COVID-19 reached 4469 and reported
160 deaths, while 2738 patients recovered from the
infection (18). Here, we aim to describe a
comprehensive, epidemiological study of all
casesdiagnosed in Iraq by 24 May 2020. We hope
our study will alert the community to the risk ofthis
novel coronavirus, in order to prevent a second
wave of the virus infections.
presence of virus in sample after transport, with a
cycle threshold (Ct) value below to 25 in National
Influenza Center in CPHL According to our
diagnostic criteria, this sample remained positive
since the qRT-PCR are considered positive when
the Ct value is below 34, corresponding to a high
viral load, were transferred in biohazard containers
(Tyco healthcare Kendall company) to the specific
place for treatment before disposal . (337 ) of
specimen has been chosen and Only samples that
meet a Ct < 25 were transferred high purity samples
were selected for sequence processing that collected
during (April 2021 to April 2022).

SARS-CoV-2 Whole Genome Sequencing

The selected samples were further characterized
by next-generation sequencing (NGS) using the
Ampliseq illumina sequencing (Illumina, U.S.A).
Using whole genome Sequencing became
interesting to study the genetic polymorphism of
these viruses. According to viruses from the first
epidemic wave, the total number of mutations along
the genomes compared to the Wuhan-Hu-1 reference
genome varied from eight mutations (strain code
Djibouti/CNSS00390-IHU1031243473/2020) up to 21
mutations (strain code Djibouti/CNSS00326-
IHU1031243462/2020). These mutations lead to a
number of amino acid substitutions varying from 4
to 11 (19).

Results and Discussion

The ongoing SARS-CoV-2 epidemic is causing
concernaround the world due to its extreme
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contagiousness. Coronaviruses contain the largest
known RNA viruses (26.4 to31.7 kb) (20-21). R N
A viruses often have extremely high mutation rates,
making them very virulent and resulting in the
development of new species and changes in the
mortality rate and symptoms of host (14-7).

For genome analysis, our isolated genome
sequence of thevirus strain was uploaded to the
NCBI databases accessionnumber MW633517 on
February 25, 2021. SARS-CoV-2isolate sequences

were aligned to a reference sequence (NC 045512.2)
from Wuhan to identify mutations and thelocation
of the mutations was predicted wusing the
programClustalW.

The demographic study depended upon the
information collected about sex, number of
infection in all Hospitals of Iraq and type of Corona
virus, Figure (1) show the distribution of patients
have CoV-19 in all Iraq about one year in study for(
337)Patients with CoV-19.

° ‘%"W%M% en G s ke S0 M

Governorates

Figure 1: Distribution of

study o to

Figure (2) show the distribution of patients have CoV-19 in all Iraq about one year in study for( 337)Patients
with CoV-19according to sex with highly significant differences (P<0.01) 9.029
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Figure 2: to Gender

of sample study

The number of males 195 , and by 57.86% and
the number of females was 142 with a ratio of
42.14%.

The number of injuries was distributed among
289 types of Omicron and 48 Delta with a
significant percentage 8.335. Figure (3) show the
distribution of patients have CoV-19 in all Iraq
about one year in study for( 337)Patients with CoV-
19 according to type of Coronavirus.

PR ® Delta
Figure 3: Distribution of sample study according to Type or CORONA Vir

i
:

All  Patients (337)  detectionby  qRT-

PCRspecimen has been chosen and Only samples
that meet a Ct < 25 were transferred high purity
samples were selected for sequence processing that
collected during (April 2021 to April 2022), (Fig 4).

Figure (4) qRT-PCR Amplification plot of RNA
Genome of Patients with CoV-19

Here we analyzed the mutations of eachgenes
separately by comparing with hCoV-
19/Wuhan/WI1V04/2019 in GISAID.Based on
mutation analysis, our isolate from Iraq contained
25 various silent and missense mutationsNine
mutations were highlighted as unique in theviral
SARS-COV-2 isolate compared to the Wuhan
referencesequence (Fig. 5).
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Fig. (5) Phylogenetic tree of SARS-CoV2 full-length
genomes constructed by MEGA X. The Neighbor
joining method was used with 1,000 bootstrap
replicate. The tree contains 18 SARS-CoV?2 Iraqi

sequences of these study compared to the reference
(marked by black star) sequence and some other
sequences from GeneBank. The blue triangle and red

triangle indicates Iraqi isolates (into tow wave 2021,

2022 respectively).

In this study, we reported the circulation of
distinct clades of SARS-CoV2 during the tow waves
in Iraq. showed important mutations in the different
parts of the genome which all were analyzed and
compared with circulating variants worldwide. The
effects of important mutations were discussed here.
more than two thirds of the SARS-CoV2 genome
with 21,290 nucleotides at the 5’ end which encodes
16 non-structural proteins (NSP1-NSP16). Among
these NSPs, NSP3 had the highest number of
mutations. NSP3 is important for virus replication
and it can suppress host protein synthesis, then
amino acid substitutions in NS3 deserve greater
study in vitro.NSP6 is important for viral assembly,
viral protein folding and replication. NSP6-L37F
leads to asymptomatic transmission and reduced
virulence which we can see in the most of theviruses
detected during the 2st wave and one in the 2nd
wave [22].In our research NSP12-P323L located in
the NSPS8 binding cleft [23] was detected after the
first wave. NSP12-P323L is the most common
detected substitution with increasing in occurrence
over time [24].The S protein is crucial factor for the
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entry of SARS-CoV2 to the host cell which
interacts with the angiotensin-converting enzyme 2
(ACE-2) receptor through its receptor binding
domain (RBD) [25]. The S477N is the part of an
epitope recognized by human neutralizing
antibodies and located in the RBD. A study showed
that S477N increases the affinity for the ACE-2
receptor [26]. Singh., et al. showed that S477N
strengthen the binding of SARS--COV?2 spike to the
ACE-2 receptor [27]. In this study, two samples had
S477N which both belonged to GR clade. Among
the variations in the alpha variant, S-N501Y, is in
the receptor binding site which was shown to
increase the binding of SARS-CoV2 to the ACE-2
host receptor, leading to increased viral fitness and
transmission [28—29].

Nucleoprotein was mainly expressed in the
initial stages of infection, and is important in viral
RNA transcription and replication. Nucleoprotein
has been shown to affect some basic cellular
processes, inflammatory responses to upregulate the
expression of the proinflammatory factor COX2,
and it inhibits the innate immune responses in the
host cell [30]. Therefore,amino acid substitutions in
the nucleoprotein might have significant effect in
immune response.

In conclusion, we detected different lineages of
SARS-CoV2 contributing to all wavesand showed
that all viruses circulating during the 5th wave
belonged to delta variant. We comparedthe
mutations identified in our complete genomes study
with those reported in GISAID.The findings of this
study showed that with progression of the
pandemic, the number of mutationswere
considerably increased which showed the adaptive
evolution of SARS-CoV2 inhuman to increase
transmissibility. Therefore genomic surveillance is
an important tool toscreen the progression of the
COVID-19 pandemic.
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