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Introduction
Sample collection

The dead person contains autopsy material in lung tissue and must 
store it in a sterile container with saline. The person surviving with the 
disease their serum is collected from the whole blood. Nasopharyngeal 
and Oropharyngeal swabs are collected in Dacron and stored at 2-8° 
C. Stools and urine also used for this purpose.1 All the samples must 
be stored at 2-8°C and thaw at -20°C or -70°C in different containers. 
Swabs should be made of the synthetic fibers with the plastic or the 
wire shafts. Wooden shafts contain substances that inhibits nucleic 
acid and virus detection. All samples must be labeled with patient 
name, birth date, medical record and the time and date when sample 
was taken.2

Genomic study of COVID-19

The corona is an RNA virus of the subfamily Corona Virinae which 
exhibits further two subfamilies: Coronavirinae and the Torovirinae. 
Based on their genomic structure the Coronavirinae contains alpha, 
beta, gamma and delta corona virus. The features of this family 
exhibits a very large genomes which are highly conserved and 
replicative and possess very unique enzymatic activities. As they are 
non-structural genes so they have extensive ribosomal frameshifting.3 
Corona Virus is a single stranded RNA virus and possess a very larger 
genome size of about 8.4 -12kDa. The viral genome moves from the 
5’ to the 3’ terminal. The 5’ terminal is the major part of the genome 
with open reading frame which encode proteins for the replication of 
viruses. The 3’ terminal contains various structural proteins such as 
spike – like proteins to attach the virus with the host membrane, N 
protein for transcription and assembly, M protein to give the envelope 
shape, HE protein for the binding of receptor.4 The interaction of host 
and recipient depends upon the spike protein receptor binding domain 
and the host receptor ACE2 which provides the entry of viruses in 
lungs, kidney, ileum etc. Males are highly affected because they have 
more ACE2 concentration with the range of age between 55 and 65 
years. Patient’s with the COVID-19 shows the high blood level of the 
cytokines and chemokines such as interleukin’s, colony stimulating 
and tumor necrosis factor.5 

The initial cases of Covid-19 emerged in Wuhan, China. WHO 
collected all the data between the patients those admitted in ICU and 
those who don’t admitted. About 55% of the patients were male that 
was confirmed by the NCIP and their median age was 59 years. On 
the basis of their genetic sequences their Phylogenetic analysis were 
done.6 Detection of specific antibodies is the first step of diagnosis. 
Our serum contains IgG antibodies used to detect the whole body in 
about 25 minutes with the detection limit of about 12.5 ng/ml. Now 
rapid and lateral immune-flow assay is developed which can detect 
IgM and IgG antibodies in the blood of human body to detect the 
infection at different stages in 15 minutes. As compared to single 
IgM and IgG antibodies, the combined IgM-IgG assay has a much 
better serviceability. Several antibodies are detected using IgM, IgG, 
and IgA by the ELISA (Enzyme –linked immunosorbent assay) or 
luminescence Immunoassay.7 

SARS and MERS are the two human beta coronavirus. But various 
surveillances studies shows that the coronavirus were first detected 
in the bats under the genus Sarbercovirus. SARS-corona virus is a 
recombinant virus. In the 22 January 2020, RT-PCR assays were 
developed to detect the novel corona virus in human specimen.8 Two 
real-time RT PCR were designed targeting the ORF1-b and N gene 
regions containing the publically available sequence in Gene Bank. 
The sequence for SARS Coronavirus were downloaded, edited and 
aligned. Phylogenetic analysis were done by MEGA –X. Two highly 
conserved sequences were selected for Primer and Probe designing. 
The amplicon sizes of ORF1b and N gene assays were 132bp and 
110 bp respectively. Typically, 20µL RT-PCR contains almost 5µL of 
4V master solution, 0.5 µL mol/L forward and reverse Primer, 0.25 
µ mol/L of probe and 4 µL DNA sample. RT-PCR reactions were 
conducted in the Thermofisher (Thermocycler) viral RNA purification 
and DNA plasmid cuts were used for the RNA and DNA extractions.9 
In this process, the PCR products which were generated by ORF1Ab 
and N assays cloned into plasmids. Two controls were used. Positive 
control for viral RNA extracted from SARS coronavirus and negative 
control for RNA extracted from cultured virus. Take supernatant of 
infected cells and centrifuged at 15170 rpm for two minutes. Take 
140µL of supernatant from each sample which was used further for 
RNA extraction. In Beijing, two patients which were suspected by this 
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Abstract

Corona is a single stranded RNA virus contains two subfamilies: Coronavirinae and 
Torovirinae. Its genome size is very larger and divided into four different strains. First 
autopsy material is collected from the lung tissue for the detection. The sample then stored 
in a sterile container at 2-8°C. The samples should be the properly labeled. Birthdate, 
medical record and name of patient must be mentioned. The initial cases were observed 
in China, Wuhan. The data collected by WHO from the patient’s admitted in ICU. On the 
basis of their genetic sequence, detection is done by the antibodies. Lateral immune-flow 
assay can detect the IgG and IgM antibodies. RT-PCR assays can detect the virus by specific 
primer and probe designing. Middle East Respiratory Syndrome (MERS) can be detected 
by real time PCR. X-ray Crystallography and Computed Tomography can be used for this 
purpose. Different X-rays analysis like inception, Xception and ResNeXt net are proposed 
for the detection.
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disease involved in this experiment. Sputum sample were collected 
from the Patient 1 and throat sample were collected from the Patient 
2. Both Patients were showed positive results. Results from serially 
diluted samples shows that the N gene assay was 10 times more 
sensitive than the ORF1b gene assay.10

In 2012, first known cases of the Middle East Respiratory 
Syndrome (MERS) associated with COVID-19 occurred in Jordan. 
Its first case reported in Jeddah, a district of Saudi Arabia. Molecular 
Detection of MERS-corona RNA was done in real time PCR. The 
first open reading frame ORF1a and 1b were used as a diagnostic 
target for species identification-MERS_CoV can encoded almost 
10 open reading frame with 5´and 3´ untranslated regions, various 
structural proteins including spike like ( E) , Membrane (M) and 
nucleocapsid proteins. Their products were used to encode the non-
structural proteins.11 The presence of various viral proteins detects the 
presence of infectious virus. Different approaches are used. ELISA 
a monoclonal antibody based targeting the nucleocapsid protein of 
MERS-CoV give the sensitivity of 103TCID50 with 100% specificity. 
Corona virus first recognized as a throat infection. IN this work the 
healthy people and the people infected with Covid-19 analyzed with 
the help of CT images and the chest X-ray images.12 The scientists 
collected the X-rays images from the different sources and applied 
on the three different models such as Inception V3, Xception and 
ResNeXt. The analysis were done by the CNN machine. The machine 
will give the X-ray images of the infected patients. The COVID-19 
was diagnosed by the X-ray images based on the CAPS network. This 
work is based on the Dataset which consists of the 3 x-ray chest scans 
for the affected, normal and pneumonic. Total 6432 x-rays images 
were collected. Among these, 1345 were normal, 490 were COVID 
and 3632 were pneumonic.13 Three different X-rays analysis were 
proposed. 

Inception net V3:

It is a 48-layered deep molecules contains concentrated layer with 
1x13x3x5x5 convolutions. In this the no of parameter decreases but 
speed increases. It is also known as the Google Net Architecture.

Xception net:

It comprises of depth wise convolutions. Although its parameter is 
same to the Inception Net but it is comparably better.

ResNeXt: It comprises of the deep residual network.

Various X-rays detection methods and Computed Tomography 
are used. Pulmonary Ultrasonography has a good sensitivity. There 

are several methodological approaches used to detect COVID-19. 
Among these are Serological approaches such as ELISA.14 Molecular 
approaches includes Microarray and Amplicon- based Metagenomic 
Sequencing. The most advanced detection methods includes lateral 
flow assay and biosensors. Nano technological based approaches 
are sensitive and quite expensive to use. Medical images such as 
X-rays and CT scans are required but they causes infections.15 As we 
know that manual detection is very time-taking process. So, several 
automated artificial intelligent methods are used. This is done by 
technicians which work under the computer systems using x-rays 
and systems to monitor the patient. It includes the three steps. First 
step is used for pre-scanning which is subjected by the physician and 
for the image acquisition CT images are required and to diagnose the 
disease.16 Technicians detect them from the control room by using the 
video camera. They are also using visual sensors like RGB, TOF, FIR, 
and pressure imaging to get the 2D and 3D images of the patient. 
One scanning parameter of the AI is ISO –centering to align the target 
body region. When the patient enters the scans room, technicians 
make adjustments. Segmentation is done to delineate the region of 
interest (ROI) for further diagnosis. So, Artificial Intelligence (AI) 
play a fundamental role to help the medical specialists to give the 
best protection with the minimal contact to patients. AI gives safer, 
efficient and more precise imaging solutions.17 

Detection by antibodies
The initial cases of Covid-19 emerged in Wuhan, China. WHO 

collected all the data between the patients those admitted in ICU and 
those who don’t admitted. About 55% of the patients were male that 
was confirmed by the NCIP and their median age was 59 years. On 
the basis of their genetic sequences their Phylogenetic analysis were 
done. Detection of specific antibodies is the first step of diagnosis.
Our serum contains IgG antibodies used to detect the whole body in 
about 25 minutes with the detection limit of about 12.5 ng/ml.18 Now 
rapid and lateral immune-flow assay is developed which can detect 
IgM and IgG antibodies in the blood of human body to detect the 
infection at different stages in 15 minutes. As compared to single 
IgM and IgG antibodies, the combined IgM-IgG assay has a much 
better serviceability. Several antibodies are detected using IgM, IgG, 
and IgA by the ELISA (Enzyme –linked immunosorbent assay) or 
luminescence Immunoassay.19

The SARS-CoV-2 not merely disturbs the respiratory function but 
also causes the pneumonia, gastrointestinal, cardio and neurological 
problems. It also causes the Kawasaki-like diseases in which the 
immune system become unable to fight against many inflammatory 
pathogens and leads to ophthalmic problems, fever, erythema, 
adenopathy and loss of smell and taste. They are mediated by the 
cytokines by the innate immune cells. Personal public interventions 
includes the use of the masks, proper handwashing and adopted some 
containment measures such as city lockdowns, physical distances and 
travel schemes. The strategies are applied to reduce the viral spreads.20 
Messenger RNA vaccines are first licensed for use. Although RT-
PCR is very common method for the detection of corona virus. But 
there are some delays in the common testing results. Some methods 
are adopted to enhance the automation, testing capacity and the 
applications of Point-of- Care (POC). The biological characteristics 
of the covid-19 first described the molecular and immune-logical 
methods.SARS-Covid-2 was used to develop various tools for 
effective diagnosis which was first sequenced in China with the 
diameter of 60 to the 140nm.21 Based on the structure and function, 
it is divided into the SARS-CoV, MERS-CoV and seasonal viruses. 
As we know that SARS-CoV is the positive single stranded virus 
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with the RNA genome of 36 and 35kb which has the ability to encode 
almost 27 proteins whose sequences are known and others which 
are putative. At the 5´ end of the ORF-1b the viral genome contains 
almost 71% of the whole genome and generates two polyproteins: 
pp1a and pp1ab which are further processed by RNA proteases and 
converted into the non-structural proteins. These collective proteins 
are involved in the polyprotein processing, replication of viral RNA 
and synthesis of m-RNA. The other proteins includes the structural 
and accessory proteins.22

In the symptomatic cases of the corona virus includes the upper 
respiratory illness from mild to moderate. The common signs and 
symptoms are cough, fever, sore throat, arthralgia, fatigue and severe 
headache. The less common symptoms are anosmia, neurological and 
cutaneous manifestations. Adversely deaths occurs in the patients 
with the increasing age with the medical record of respiratory and 
cardiovascular diseases and diabetes. But still laboratory testing is 
required to confirm the diagnosis. Some hematological, biochemical, 
and chemical markers ate used for the laboratory testing. Physician 
may recommend the additional testing such as the white blood cell 
counts, inflammatory markers such as C-reactive protein [CRP] 
and some interleukins [1L-6] and some tissue damage indicators.23 
Lymphopenia is the most common laboratory finding for hospitalized 
Covid patients. Biomarkers used for the covid-19 remains in the active 
area of research which can lead to the new diagnostic approaches. In 
the UK, a coherent study was done to check the clinical and the blood 
biomarkers. For the conventional biomarkers, C-reactive protein of 
the blood count was taken. The aim of this study is to identify the 
individual biomarkers for the prognostic significance of the individual 
marker. Biomarkers can predict the detoriation in the patient’s. Blood 
biomarkers initially used in the COVID-19 and were involved in the 
clinical markers. 

Figure 1 Flowchart of Figure 2 Flowchart of Xception Figure 3 ResNeXt 
Net model Net model Net model.

Conclusion
Corona virus is a very widely spread virus. As it exhibits very 

larger genome size, various techniques and methods are used for 

detection. As compared to previous techniques, Artificial Intelligence 
techniques are developed. But there is a still need of advanced 
technique in this field. 

Conflicts of interest
No conflict of interest.

References
1. C Huang, Yeming Wang, Xingwang Li, et al. Clinical features of 

patients infected with 2019 novel coronavirus in Wuhan, China. Lancet. 
2020;395(10223):497–506.

2. How are specimens collected for coronavirus disease 2019 (COVID-19) 
diagnostic tests. 2019.

3. Q Li. Xuhua Guan, Peng Wu, et al. Early Transmission Dynamics in 
Wuhan, China, of Novel Coronavirus–Infected Pneumonia. N Engl J Med. 
2020;382(13):1199–1207.

4. JSM Peiris, C M Chu, V C C Cheng, et al. Clinical progression and 
viral load in a community outbreak of coronavirus-associated SARS 
pneumonia: A prospective study. Lancet. 2003;361(9371):1767–1772.

5. KKW To. Temporal profiles of viral load in posterior oropharyngeal saliva 
samples and serum antibody responses during infection by SARS-CoV-2: 
an observational cohort study. Lancet Infect Dis. 2020;20(5):565–574. 

6. I Chakraborty, P Maity. COVID-19 outbreak: Migration, effects on 
society, global environment and prevention. Sci Total Environ. 2020;728. 

7. IM Mackay, KE Arden. MERS coronavirus: Diagnostics, epidemiology 
and transmission. Virol J. 2015;12(1):1–21. 

8. SKP Lau, Xiao-Yan Che, Patrick C Y Woo, et al. SARS coronavirus 
detection methods. Emerg Infect Dis. 2005;11(7):1108–1111. 

9. S Umakanthan, Pradeep Sahu, Anu V Ranade, et al. Origin, transmission, 
diagnosis and management of coronavirus disease 2019 (COVID-19. 
Postgrad Med J. 2020;96(1142):753–758.

10. LP Wong, Haridah Alias, Mahmoud Danaee, et al. COVID-19 vaccination 
intention and vaccine characteristics influencing vaccination acceptance: 
a global survey of 17 countries. Infect. Dis Poverty. 2021;10(1):1–14. 

11. WS Lee, AK Wheatley, SJ Kent, et al. Antibody-dependent 
enhancement and SARS-CoV-2 vaccines and therapies. Nat Microbiol. 
2020;5(10):1185–1191. 

12. JFW Chan, Jiang Zhu, Zhengdong Zhang, et al. A familial cluster of 
pneumonia associated with the 2019 novel coronavirus indicating 
person-to-person transmission: a study of a family cluster. Lancet. 
2020;395(10223):514–523. 

13. A Eftekhari, Mahdieh Alipour, Leila Chodari, et al. A comprehensive 
review of detection methods for SARS-CoV-2. Microorganisms. 
2021;9(2):1–18. 

14. S Han. Time-varying optimization of COVID-19 vaccine prioritization 
in the context of limited vaccination capacity. Nat Commun. 2020;12(1).

15. A Narin, C Kaya, Z Pamuk. Automatic detection of coronavirus disease 
(COVID-19) using X-ray images and deep convolutional neural networks. 
Pattern Anal Appl. 2021;24(3):1207–1220. 

16. World Health Organization. Laboratory testing for coronavirus disease 
2019 (COVID-19) in suspected human cases. 2019.

17. H Li, L Zhang, L Wang, et al. Regular COVID-19 Pandemic Containment 
in Communities: A Risk Governance Perspective. Risk Manag Healthc 
Policy. 2021;14:4003–4011. 

18. L Liang, Qianfang Guo, Huan Zhang, et al. Low infectious risk of re-
positive COVID-19 patients: a single-center study. Int J Infect Dis. 
2021;111:5–9. 

https://doi.org/10.15406/ijfcm.2022.06.00257
https://pubmed.ncbi.nlm.nih.gov/31986264/
https://pubmed.ncbi.nlm.nih.gov/31986264/
https://pubmed.ncbi.nlm.nih.gov/31986264/
https://www.medscape.com/answers/2500138-201106/how-are-specimens-collected-for-coronavirus-disease-2019-covid-19-diagnostic-tests
https://www.medscape.com/answers/2500138-201106/how-are-specimens-collected-for-coronavirus-disease-2019-covid-19-diagnostic-tests
https://www.nejm.org/doi/full/10.1056/nejmoa2001316
https://www.nejm.org/doi/full/10.1056/nejmoa2001316
https://www.nejm.org/doi/full/10.1056/nejmoa2001316
https://pubmed.ncbi.nlm.nih.gov/12781535/
https://pubmed.ncbi.nlm.nih.gov/12781535/
https://pubmed.ncbi.nlm.nih.gov/12781535/
https://www.thelancet.com/article/S1473-3099(20)30196-1/fulltext
https://www.thelancet.com/article/S1473-3099(20)30196-1/fulltext
https://www.thelancet.com/article/S1473-3099(20)30196-1/fulltext
https://pubmed.ncbi.nlm.nih.gov/32335410/
https://pubmed.ncbi.nlm.nih.gov/32335410/
https://pubmed.ncbi.nlm.nih.gov/26695637/
https://pubmed.ncbi.nlm.nih.gov/26695637/
https://pubmed.ncbi.nlm.nih.gov/16022791/
https://pubmed.ncbi.nlm.nih.gov/16022791/
https://pubmed.ncbi.nlm.nih.gov/32563999/
https://pubmed.ncbi.nlm.nih.gov/32563999/
https://pubmed.ncbi.nlm.nih.gov/32563999/
https://pubmed.ncbi.nlm.nih.gov/34620243/
https://pubmed.ncbi.nlm.nih.gov/34620243/
https://pubmed.ncbi.nlm.nih.gov/34620243/
https://pubmed.ncbi.nlm.nih.gov/32908214/
https://pubmed.ncbi.nlm.nih.gov/32908214/
https://pubmed.ncbi.nlm.nih.gov/32908214/
https://pubmed.ncbi.nlm.nih.gov/32067043/
https://pubmed.ncbi.nlm.nih.gov/32067043/
https://pubmed.ncbi.nlm.nih.gov/32067043/
https://pubmed.ncbi.nlm.nih.gov/32067043/
https://pubmed.ncbi.nlm.nih.gov/33499379/
https://pubmed.ncbi.nlm.nih.gov/33499379/
https://pubmed.ncbi.nlm.nih.gov/33499379/
https://www.nature.com/articles/s41467-021-24872-5
https://www.nature.com/articles/s41467-021-24872-5
https://pubmed.ncbi.nlm.nih.gov/33994847/
https://pubmed.ncbi.nlm.nih.gov/33994847/
https://pubmed.ncbi.nlm.nih.gov/33994847/
https://apps.who.int/iris/handle/10665/331329
https://apps.who.int/iris/handle/10665/331329
https://pubmed.ncbi.nlm.nih.gov/34594139/
https://pubmed.ncbi.nlm.nih.gov/34594139/
https://pubmed.ncbi.nlm.nih.gov/34594139/
https://pubmed.ncbi.nlm.nih.gov/34391909/
https://pubmed.ncbi.nlm.nih.gov/34391909/
https://pubmed.ncbi.nlm.nih.gov/34391909/


Detection of the Coronavirus 24
Copyright:

©2022 Qadir et al. 

Citation: Qadir MI, Wajid F. Detection of the Coronavirus. Int J Fam Commun Med. 2022;6(1):21‒24. DOI: 10.15406/ijfcm.2022.06.00257

19. C Teng, Unnikrishna Thampy, Ju Young Bae, et al. Identification of 
Phenotypes Among COVID-19 Patients in the United States Using Latent 
Class Analysis. Infect Drug Resist. 2021;14(1):3865–3871.

20. D Song, Jiayao Liu, Wenjuan Xu, et al. Rapid and quantitative detection 
of SARS-CoV-2 IgG antibody in serum using optofluidic point-of-care 
testing fluorescence biosensor. Talanta. 2021;235:122800.

21. DA Swan. COVID-19 vaccines that reduce symptoms but do not block 
infection need higher coverage and faster rollout to achieve population 
impact. Sci Rep. 2021;11. 

22. T El-Elimat, MM AbuAlSamen, BA Almomani, et al. Acceptance and 
attitudes toward COVID-19 vaccines: A cross-sectional study from 
Jordan. PLoS One. 2021;16(4):1–15.

23. JD Ahlers, IM Belyakov. Memories that last forever: Strategies for 
optimizing vaccine T-cell memory. Blood. 2010;115(9):1678–1689.

https://doi.org/10.15406/ijfcm.2022.06.00257
https://pubmed.ncbi.nlm.nih.gov/34584430/
https://pubmed.ncbi.nlm.nih.gov/34584430/
https://pubmed.ncbi.nlm.nih.gov/34584430/
https://pubmed.ncbi.nlm.nih.gov/34517658/
https://pubmed.ncbi.nlm.nih.gov/34517658/
https://pubmed.ncbi.nlm.nih.gov/34517658/
https://www.nature.com/articles/s41598-021-94719-y
https://www.nature.com/articles/s41598-021-94719-y
https://www.nature.com/articles/s41598-021-94719-y
https://pubmed.ncbi.nlm.nih.gov/33891660/
https://pubmed.ncbi.nlm.nih.gov/33891660/
https://pubmed.ncbi.nlm.nih.gov/33891660/
https://pubmed.ncbi.nlm.nih.gov/19903895/
https://pubmed.ncbi.nlm.nih.gov/19903895/

	Title
	Abstract
	Keywords
	Introduction
	Sample collection 
	Genomic study of COVID-19 

	Detection by antibodies 
	Conclusion
	Conflicts of interest 
	References
	Figure 1

