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Abstract

Beta-coronavirus, which caused Severe Acute Respiratory Coronavirus-2 Syndrome (SARS-CoV-2), a major respiratory
outbreak in Wuhan, China in December 2019, is now prevalent in many countries around the world. Identifying PCR-
based viruses is a well-known and relatively stable protocol. So diagnosis is very important for early identification of
disease and to prevent further spread. In this study, we evaluated the power of a conventional RT-PCR to detect SARS-
CoV-2 by two different genes. Material and Methods: We did comparative analysis for RNA dependent RNA
Polymerase (Rdrp gene) and Spike (S gene by) RTPCR. We took Two hundered Seventy four (274) Nasopharangeal
samples came from different hospitals of Najran zone and run samples in three runs in three different runs and we did
comparative analysis of Rdrp gene using Ko gene kit and S gene using Altona kit. Results: Analysis was done
Qualitatively. We compared Rdrp gene with S gene. We find Sensitivity-100 % and Specificity-96%.In Second run
Sensitivity was 100%, Specificity was 98%. In third run Sensitivity and Specificity was 100%.So by comparative
analysis of Rdrp and S gene showed that diagnosis by Rdrp gene is more sensitive and specific than S gene. Conclusion:
Detection of Rdrp gene for SARS CoV2 is more sensitive and specific than Sgene.But diagnosis by Symptoms, Serology,
Chest X-Ray and Chest CT Scan gives additional help.
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INTRODUCTION

Coronavirus disease 2019 (COVID-19) is a
contagious disease caused by severe acute respiratory
syndrome coronavirus 2 (SARS-CoV-2). On 31
December 2019, the World Health Organization was
informed of a cluster of cases of pneumonia of
unknown etiology in Wuhan, China. It has since spread
worldwide, leading to an ongoing pandemic. Diagnosis
by Symptoms, RTPCR, Serology chest Xray and
CTScans (Fig 1, 2 is gold standard.

Bilateral peripheral consolidation should make
you consider COVID-19 infection

Fig-1
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theRadiologist

Chest CT confirms the Chest X-Ray abnormality -
there is bilateral peripheral ground-glass opacity
characteristic of COVID-19

Fig-2

SARS-CoV-2 virus belongs to the B lineage of
the B-coronaviruses (B-CoVs); this family comprises an
enveloped, non-segmented, positive-sense  single-
stranded RNA virus genome, with a 5’ cap structure and
3’ poly-A tail, allowing to perform as an mRNA for
translation of the replicase polyproteins [1]. Based on
the data of whole-genome analyses, the genome of f3-
CoVs encodes several non-structural and four structural
proteins, including spike (S), envelope (E), membrane
(M), and nucleocapsid (N) [2, 3]. Among the known
RNA viruses, coronaviruses, which are single-stranded
and positive-sense  RNA viruses have the largest
genome between other RNA viruses, with the GC
content ranging from 32% to 43% [4, 5]. The SARS-
CoV-2 genomic sequences exhibit a diverse length from
29.8 kb to 29.9 kb with 12 open reading frames (ORFs)
encoding 27 proteins [6, 7]. The genomic organization
includes 5'- leader sequence- ORF1/ab- S- ORF3a- E-
M- ORF6a- ORF7a- ORF7h- ORF8- N- ORF10-3' from
left to right and lacks the hemagglutinin-esterase gene
which is detected in some B-CoVs. A series of
transcription regulatory sequences (TRS) is situated at
the junction between each of these ORFs as well as at
the 5’ end of the genomic RNA downstream of the
leader sequence of B-CoVs [8]. About two-thirds of
SARS-CoV-2's RNA comprises ORF1a/b region, which
with 16 non-structural proteins (nspl-16) is considered
as the largest ORF. The remaining one-third of the
genome near the 3’-terminus contains ORFs encode
structural and accessory proteins [2].

MATERIAL AND METHODS

Two  hundered  Seventy four (274)
Nasopharangeal samples from suspected COVID
symptoms from different hospitals in nejran zone has
been taken for study. Samples run at Regional
lab.Nejran in three runs by two different kits. Ko gene

kit for Rdrp gene and Altona kit for S gene was used.
RNA extraction was done by Bioneer.

The RealStar® (Altona) SARS-CoV-2 RT-
PCR Kit 1.0 consists of: Master A, Master B ,Positive
Control (B-BCoV, SARS-CoV-2), Internal Control ,
Water (PCR grade) Master A and Master B contain all
components (PCR buffer, reverse transcriptase, DNA
polymerase, magnesium salt, primers and probes) to
allow reverse transcription, PCR mediated amplification
and detection of B-CoV (target E gene) specific RNA,
SARS-CoV-2 (target S gene) specific RNA and Internal
Control in one reaction setup.

Procedure

1. Pipette 20 pl of the Master Mix into each
required well of an appropriate optical 96-well
reaction plate or an appropriate optical reaction
tube.

2.  Add 10 pl of the sample (eluate from the
nucleic acid extraction) or 10 pl of the controls
(Positive or Negative Control).

Reaction Set up

Master mix 20 pl
Sample or Control 10ul
Total Volume 30pl

Reaction mixture set-up for the PowerChek™
2019-nCoV Real-time PCR (Rdrp gene)

Composition Volume per reaction
for Rdrp gene assay

Primer/Probe Mix 2 (RdRP 4ul

gene)

Primer/Probe Mix (RNA 0.5 pl
Process Control)

RT PCR PRE Mix 11 pl
Total Volume 15.5pl

Add the RNA Process Control (RPC) to a
patient sample (5 pL of RPC for each sample).

Prepare master mix (155 pL) and add
extracted RNA (4.5 uL) to make 20 pL total reaction
volumes. Perform RT-PCR using the appropriate real-
time instrument Analyze data and interpret the results of
the patient’s sample.

RESULTS

90 samples were taken in run 1. Rdrp gene
results were compared with S gene. Analysis was done
in qualitative manner. In Run 1, Sensitivity was 100%,
Specificity was 96%, True Positive 16, True Negative
71, False Positive 3. In Run 2, 94 samples were taken
.Sensitivity was 100%, Specificity was 98%, True
Positive-9, True Negative 83, False Positive-2. In Run
3, 94 samples were run, Sensitivity was 100%,
Specificity was 100%, True positive-17, True Negative
-77.
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Total Samples | Sensitivity | Specificity | True Positive | True Negative | False Positive | False Negative
90 100% 96% 16 71 3 0
94 100% 98% 9 83 2 0
94 100% 100% 17 77 0 0
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DISCUSSION

Regarding the different types of clinical
specimens, the COVID-19-RdRp/Hel assay was
significantly more sensitive than the RdRp-P2 assay for
the detection of SARS-CoV-2 RNA in nasopharyngeal
aspirates/swabs or throat swabs, saliva specimens, and
plasma specimens. False-negative results might arise
from testing nasopharyngeal aspirate/swabs or throat
swabs with low viral loads in COVID-19, SARS, and
MERS patients (9-13). RT-PCR assays with higher
sensitivity, such as the COVID-19-RdRp/Hel assay,
might help to reduce the false-negative rate among
these specimens which are frequently the only
specimens available for establishing the diagnosis of
COVID-19.

The WHO recommended that the E gene assay
followed by a confirmatory assay using the RdRp gene
can be utilized for first line screening of COVID-19
cases; [14] and in the United States the CDC asked to
use two nucleocapsid protein targets [N1 and N2] as a
molecular assay [15]. It is advisable to use, at least two
molecular targets to avoid the situation of a potential
genetic drift of SARS-CoV-2 and the cross-reaction
with other endemic coronaviruses as well, However, the
ideal design would include at least one conserved
region and one specific region to mitigate against the
effects of genetic

Wong et al., used RdRp/Helicase gene
combination in their study on 64 (51 known positives)
patients and found sensitivity at 91% [16]. Yip et al., on
the other hand used Non-Structural Protein 2 (nsp2)
with as target 100% analytical sensitivity [17]. In both
sensitivity could not be measured. He et al. did with
ORF 1lab (Open Reading Frame lab) 79% sensitivity
only 34 patients. The specificity was 100% [18]. Fang
et al., studied it in 2 phases. First up they tested with
ORF 1lab, envelope gene (e-gene), and Nucleocapsid
gene (N) and had a sensitivity of 71%. A study with a
solo target (ORF1ab) in a large study had no significant
analytical sensitivity/ specificity data [19]. A study by
Liu et al., with Nucleocapsid Protein (NP) as a target
has a similar sample size and outcome [20]. Ishige et
al., in their study developed a multiplex PCR targeting
3 genes Sarbeco-e gene, N-gene, and human abl1 as an
internal control. This kit results perfectly matched with
simplex PCR results with different targets [21].
Muenchoff et al., in a multicenter comparative study
(seven laboratories) found RdRp to be lower sensitivity
with the need to improve its sensitivity. However, the
same study found CDC N1 primer/probe-based Kkits
highly useful and sensitive [22].

CONCLUSION
Detection of Rdrp gene of SARS CoV 2 is
more sensitive and specific than S gene.

Conflicts of Interests: There is no conflicts of
interests.
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