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 SARS-CoV-2, or severe acute respiratory syndrome has spread to every 

nation in the world. Global interest has been focused on finding a cure 

and creating an effective coronavirus vaccine as a result of the 

development of this new coronavirus. To analyse the genetics of the 

SARS-CoV2 Omicron variant in covid-19 patients and determine the 

primary clade that predominated in Iraq. Two patients of covid-19 were 

chosen to recognize Omicron strain and differentiate from Wuhan 

reference strain by using primer target Spike gene for study of main 

clade that predominant in Iraq. A total of 100 nasopharyngeal samples 

collected between January 2021 and January 2022. Two specific primers 

were used to amplify of the spike's positive area for two patients. 

Sequencing of positive 4 amplicon from 2 patient of sever acute 

respiratory syndrome isolated from male and female in the city of Al- 

Diwaniyah, Iraq. A unique mutations were discovered in Iraqi isolate 

when compared to the complete genome sequence of the SARS-CoV-2, 

recorded and taken as their accession number for first patient 

MZ411577.1, OL454752.1, MZ411580.1, and MZ477003.1. 

Phylogenetic analysis of each patient showed that the first patient was 

alignment with NC_045512.2 Wuhan reference strain with identity 

100% without any mutation during period of January of 2021 to the 

march of the same year  patient that isolated  in January 2022 showed 

that aligned to the OL672836.1  Omicron BA.2 according to Sars-CoV-2 

circulating variants viral Zone with identity 100% .with huge mutation " 

H69del V70del A67V (69) N211del L212I ins214EPE, G339D, 

N679K(674) P681H(674), N764K D796Y, T95I G142D V143del, 

Y144del (143)and Y145del (143). Multiple variants have been 

introduced as a result of the SARS-ongoing CoV-2's evolution. The 

VOC is causing waves of severe infection, and the new Omicron strain 

might make them worse. 

 

 

 

   

 

This work is licensed under a Creative Commons Attribution Non-Commercial 4.0 

International License. 

 

 

1. Introduction 

In the late of “2019” sever acute-respiratory syndrome corona-virus-2 have been emerged in “China” 
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causing un-precedented public health disaster. “SARS, COV2” is the 7th identified human corona-virus, Six 

coronaviruses (CoVs) were known to infect humans. It is believed that the spike (S) proteins of SARS-

CoV/2 are a key target of host and tissue tropism Understanding SARS-infectivity CoV-2's and antigenicity 

depends on the sequencing of the strains [1- 3]. 

 

For vaccines, blocking antibodies, and antiviral drugs, the coronavirus S protein is a common target since it 

is an important regulator of host and tissue tropism [4], [5]. As of December 11, 2021, five SARS-CoV-2 

Variants of Concern (VOCs) have been identified since the onset of the pandemic, comparable to SARS-

CoV. The alpha strain (B/1.1/7): 1st strains that reported in UK at Decembers “2020” The Bata variant 

(B1/351): primarily documented in December 2020 in South Africana  Gama- strain (P1): primarily isolated 

in Brazils in “January 2021”Delta- variant (B1/617/2): reported in India for the first time in Decembers 

“2020” Omicron-variants (B1/1/0529): documented for the 1st time in Southern of Africana  in “November 

2021”Omicron (B.1.1.529): Found in South Africa in November of 2021.Omicron variation, also known as 

B.1.1.529, is a brand-new, severely mutated SARS-CoV-2 variant that the World Health Organization has 

now classified as a VOC as of November 26, 2021 [6- 8]. Following the first confirmed Omicron variant 

infection from a sample obtained on November 9, 2021, in South Africa and notified to WHO on November 

24, 2021, other cases have already been found [9]. The first Omicron variant positive patient was 

discovered to have the variant in the Netherlands a week before to the announcement from Africa, which 

was surprising given that the patients were international travelers [10]. 

 

The Omicron variant, which has experienced the most changes of any VOC to date, paves the way for 

greater transmissibility and a partial breakdown of the protection conferred by COVID-19 vaccines [11]. 

The fourth wave of the COVID-19 outbreak to hit the earth, following the D614G, Beta/Gamma, and Delta 

VOCs, may be caused by the SARS-CoV-2 Omicron variant [12]. 

 

Unfortunately, as of December 15, 2021, 80 different countries throughout the world had already reported 

encountering this kind. One confirmed case of SARS-CoV2 infection with the Omicron strain was reported 

to have died in the UK on December 13, 2021 [13]. 

 

Therefore, it's imperative to pay attention and take the required steps to enhance surveillance and put public 

health efforts into action. The response's goal is to raise awareness without going overboard [9], [14]. 

 

A novel COVID-19 variant called Omicron serves as a warning that the outbreak is still far from ended. 

People must obtain the vaccine as soon as it is made available. They must also continue to follow the 

present precautions being taken to stop the virus from spreading, such as maintaining physical distance, 

using masks, regularly washing their hands, and keeping interior rooms ventilated. Vaccinations and other 

public health initiatives must be widely accessible [15]. 

 

The majority of the thirty mutations in the receptor-binding domain of the spike protein's Omicron variant 

are present (RBD) [16]. With more than 270 million SARS CoV2 infections reported worldwide, the virus 

has mutated into more than 1500 different Pango lineages [17]. Outside of the spike protein, there are 

additionally three other deletions and one insertion mutation. NTD has 11 mutations, including six deletions 

and one insertion, according to preliminary data from the Global Initiative on Sharing All Influenza 101 

Data (GISAID with the sole distinctive alterations being N211 and ins214EPE [2]. It's interesting to note 

that some of the changes that aid in neutralizing antibodies were already present in the previous VOC [18]. 

 

Unique mutations in the Omicron variant were discovered by researchers in South Africa, along with some 
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alarming modifications (N501Y, D614G, K417N, and T478K) that raised the total risk of reinfection and 

rendered the virus mainly immune to the available vaccinations [19]. 

 

Omicron and the Delta variant each carry two of the three RBD mutations. a shift from lysine to asparagine 

at position 417 of the first amino acid Two of the three RBD mutations are shared by Omicron and the 

Delta variant. The first S protein's position 417 lysine to asparagine substitution has been linked to 

structural alterations that may enhance immune evasion. The second alteration, from threonine to lysine at 

position 478, is likely to boost the residue's electrostatic potential and steric interference, hence enhancing 

RBD binding affinity and facilitating immune escape. In comparison to the wild-type, Wuhan Hu1 contains 

1273 amino acids, the Delta variation has 1271, and the Omicron variant has 1270. However, both variants 

have fewer residues due to sequence loss [20]. Investigations of the SARS-CoV2 genome by [21] revealed 

that the Omicron variation generates an unique monophyletic clade. The Omicron variant of SARS-CoV2, 

however, broke into two subclades and evolved from the [22]. 

 

2. Materials and methods 

For this experiment, 100 nasopharyngeal swap samples from Humans were gathered. The Al-Diwaniaya 

Teaching Hospital/Molecular Center in the Al-Qadisiyah governorate was used to choose 30 girls and 70 

boys. Ages of the patients ranged from 15 to 70. Kit for Total RNA ExtractionIn order to extract viral RNA, 

Bioneer Korea's AccuZolTM kit was employed. The concentration and purity of the isolated RNA have 

been evaluated by Nanodrop. The AccuPower® Rocket ScriptTM RT PreMix 96 plate kit was used to 

perform reverse transcription using a set of three primers that specifically target the spike gene.(table 1). 

 

Table (1): Primers used in detection of SPIKE SARS-CoV2 with their nucleotide sequence and product 

size 

 
 

Table (2): shows thermocycler conditions of 2 primers with temperature of each cycle. 

No. Initial 

denaturation 

Temp./time 

Denaturation 

Temp./time 

Annealing 

Temp./time 

Extension 

Temp./time 

 
Cycle 

Final 

extension 

Temp./time 

Hold 

Temp./time 

Primer1 95°C/ 4 min 95°C/ 30 sec 55.3°C/ 30 

sec. 

72°C/ 110sec. 30 72°C/ 

5min 

4°C/~ 
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Primer2 95°C/ 4 min 95°C/ 30 sec 55.4°C/ 30 

sec. 

72°C/ 20sec. 30 72°C/ 

5min 

4°C/~ 

 

The PCR products of the positive samples were extracted, purified, and sequenced using the dye-

terminator-based sanger. The genomic sequences were put together and uploaded to Gene-Bank-NCBI for 

the purpose of creating phylogenetic trees and performing phylogenetic analysis [17], [18]. 

 

The sequences were aligned using the Wuhan-Hu-1 (NC 045512) strain as a reference for alignment and 

mutation analysis using Bio-Edit and Mega X with the default parameters. The Wuhan-Hu-1 (NC 045512) 

strain was utilized as a reference to evaluate and calculate spike amino mutations [19]. All strain references 

were taken from the SARS-CoV-2 circulating variants website located at 

https://viralzone.expasy.org/9556.all the mutations gathered from bv-brc.org's VariantLineage page with the 

view tab set to Phlyogeny. 

 

3. Results 

The 2 positive isolates samples from different area of AL-Diwanyh province used for viral RNA extraction 

and cDNA synthesis step then amplification of 2 regions of spike by using specific two set of primer. 

According to the molecular study. The first primer success in Amplification of 955bp product size of all as 

shown in figure (1). 

 

 
Figure (1) Agarose gel electrophoresis showed the amplification of product 955bp from all patient. 

 

The results of primer 2 showed amplification for all patient, while the other patient showed amplification of 

product size 511bpas in figure (2) 
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Figure (2) Agarose gel electrophoresis showed the amplification of product 511 bp from 2 patient. 

 

The first patient was gotten four accession number were MZ411580.1, MZ477003.1 for first patient and 

MZ411577.1, OL454752.1. 

 

3.1 Phylogenetic tree analysis construction. 

The phylogenetic tree was taken for five parts of spike which encode main coding protein like NTD, RBD, 

furin cleavage each part was construct from each patient. The first patient patient showed amplification of 

two parts from two primers when taken during period from January of 2021 without any mutation that occur 

in forward primer and reverse primer with identity 100% with reference gene NC_045512.2 Wuhan 

reference spike region and doesn’t show any mutation in amino acid when compared with reference Wuhan. 

reference strain as in Table (4). 

 

Table (4) local Accession number of nine patients with reference of each strain and mutation polymorphism 

for all strain. 
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Figure (3): phylogenetic tree of SARS-CoV local strain for first part region of spike showed In red Wuhan 

local strain while in green have omicron. 
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Figure (4): phylogenetic tree of SARS-CoV2 local strain for second part region of spike showed In red 

Wuhan local strain, green color Omicron variant. 

 

The second patient showed aligned with OL672836.1 Omicron (B.1.1.529+BA) reference clade which 

download from Expasy viral zone (SARS-CoV-2 circulating variants). It recorded highly mutation by 

substitution, deletion and insertion of amino acid H69del V70del A67V (69) T95I G142D V143del, 

Y144del, Y145del, N211del, INS214EPE, G339D, N679K, P681H, N764K, D796Y when compared with. 

reference NC_045512.2, as in figure (4) as in table (4). 

 

4. Discussion 

 

4.1 Molecular detection and mutation of SARS-CoV2 patient. 

Globally, COVID-19 was blamed for more than 143 million infections and 3 million fatalities [17]. 

 

More than a million SARS-CoV-2 sequences have been made public through the Global Initiative on 

Sharing All Influenza Data (GISAID), enabling for almost real-time monitoring of the epidemic as it 

spreads. The creation and sharing of viral genomic sequences is occurring at an unheard-of rate [27]. 

 

With the use of pathogen genomes on this scale to track viral outbreaks locally and worldwide and to 

investigate global viral transmission, a new era in virus genomic research has begun. Finding newly 

emerging SARS-CoV-2 variants and clusters of mutations that may be related to changes in viral properties 

can be done using sequencing [20]. RT-PCR uses specific primers to amplify and identify trace amounts of 

viral genetic material in samples, which is considered as the gold standard for SARS-CoV-2 virus 

identification due to its shorter assay time, high sensitivity, and specificity. Based on the SARS-CoV-2 

genome information, various RT-PCR assays were designed to detect certain specific viral gene regions 

with the RNA extracted from clinical samples [28]. 

 

Within the spike protein area, the COV2 sequence. All strains, with the exception of patient 1, which was 

isolated during the period from January to March of 2021, had at least one or more mutations. The NC 

045512.2 Wuhan reference strain and this strain are identical. which lacked a mutation in the area of the 

spike protein. However, it can have a mutation in a different part of the genome other than the spike. 

 

4.2 The Omicron Variations: 

The second sequence was recorded have many mutation and deletion in first region, while failed in 

amplification and sequencing of other region of spike because of mutation in forward and reverse primer. 

The present study showed that the sequencing of isolate was identical to the Omicron (B.1.1.529) variant 

OL672836.1. 

 

According to the numerous alignments, [29] the Omicron variety contains 30 mutations in the Spike 

protein, half of which are in the RBD. The Omicron (B.1.1.529) variety was the most divergent strain 

observed in appreciable numbers thus far during the pandemic, prompting worries that it may be connected 

to higher transmissibility, decreased vaccination efficacy, and a higher risk of reinfection. Differences 

between the Omicron and Delta variants in the spike protein's receptor-binding domain suggest that the 

Omicron variation may be immunologically resistant to antibody mediated protection [30]. Co-infections of 

different SARS-CoV-2 variants in the population will accelerate their evolution through recombination. It 

were unable to conduct a research of region sequencing RBD because part 2 of the primer could not be 

amplified. However, the omicron reference revealed a high level of sequence mutation. Omicron has the 
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most extensive mutations in the receptor-binding motif (RBM) of RBD compared to other variations, where 

E484 and Q493 have been found to be crucial in immune evasion. Notably, immunological escape is caused 

by E484A, Q493K, and Q493R, which have been regularly documented to develop in immunosuppressed 

patients or following the administration of monoclonal antibodies [31]. Fundamentally, these alterations 

make SARS-CoV-2 more contagious among individuals and more resilient to the immune system of the 

host [17]. 

 

It makes sense that "a more properly constructed key will fit more specifically in to its correspondinglock, 

which is the cellular receptorACE-2"[30] since that the majority of these alterations involve the S-protein. 

So that, the virions' ability to enter host cells more readily (increased infectivity), which in turn results in a 

higher rate of transmission between individuals. Omicron has distinguished itself from earlier variants by 

undergoing a significantly higher number of mutations (>50) compared to the original strain, particularly in 

its S-protein, which exhibits a perfect affinity for the ACE-2 of the host cell and is the reason for its 

extremely high transmissibility rate [32], [33]. 

 

According to speculation, the high rate of mutations that led to the omicron version may have been caused 

by the advent of SARS-CoV-2 in a population with a high frequency of immunosuppression (as is the case 

with HIV infection in southern Africa). The genomic sequences of a recently discovered recombinant 

SARS-CoV-2 "Deltacron" sparked debate and raised questions about possible sequencing errors and 

material contamination. However, it was established that Omicron and Delta variant co-infections have 

already happened in some populations. 

 

Early examination of the first Deltacron genome indicates that the S gene is the only place where 

recombination occurs. But all varieties of genes carried by CoVs have undergone recombination events in 

nature [35]. As a result, there is a significant likelihood that other genes would be combined with or used in 

genetic recombination events. Additionally, the "Deltacrongenetic "'s recombination event happens at the 

inter-lineage level, meaning that its parents originated from various lineages of the same species (AY.4 and 

BA.1) The SARS-CoV-2 virus is now present on every continent. Second, SARS-CoV-2 has been shown to 

infect a number of mammal species besides humans in the wild, and numerous additional species have been 

found to be vulnerable to SARS-CoV-2. Because the collection of samples ended in 2022 and because the 

Delta-cron emerge in January of 2022 the collection of sapmles stoped and investigation on this strain not 

completed. 
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