Molecular Testing and Future Prespective Method of nCOV-19
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Abstract

A respiratory disease caused by the corona virus is SARS-CoV-2 spread from China to all over the world.
The pathogen causes serious health hazards to humankind from infectious bats. The symptoms range from
mild infection to serious problems and life threatening incidence occur globally. The testing method should
be more rapid for correct diagnosis and clinical laboratories play a pivotal role in COVID-19 testing,
providing presumptive diagnosis at the earliest and nucleic acid based amplification techniques such as RT-
gPCR delivering high fidelity reports. The rapid point-of-care testing is crucial in handling such emergency
to enhance large-scale surveillance to aid quarantine of suspicious cases and thereby encasing the contagious
spread. The review focuses on RT-qPCR and future method such as LAMP assay and nano based techniques
are suggested for efficiency and to overcome the false results.
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Introduction

The pandemic situation caused by the virus genetic
material is SSRNA which affects the host and the entire
respiratory system, causing severe illness and leads to
death [, In past years diseases like SARS and MERS
(2] showed this pandemic effect, causing death affecting
thousands of people compared to this novel corona virus
is more pathetic and entire world is affected by this
harmful pathogen. The most worrisome is that there is
no proper drug and scientists are showing tremendous
work in identifying the vaccine and to prevent the
disease. World Health Organization (WHO) named
this virus as nCOV and later renamed as COVID-19 [3],
International Committee on Taxonomy of Virus (ICTV)
later identifying the structural morphology of the virus
and is currently called by the name of SARS-CoV-2 [4],
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The virus belong to coronaviridae family and possesses
4 different genera’s such as a, f, Yy and A corona virus.
The o and P viruses were present in bats and y and A
virus present in birds > ). The virus has genetic material
of single standard RNA, which is about 32kb in length
and largest human affecting RNA virus. The study
focuses on the molecular techniques which can identify
the nCoV more precisely. The aim of this technique is
to gain knowledge among researchers in handling the
molecular biotechnology as an essential medium.

Molecular techniques in COVID-19 testing:

Real-time RT-qPCR: Human corona virus (hCoVs)
possesses minimum 10 open reading frames (ORFs) and
the genetic material is similar to SARS-CoV-2. Out of
10 ORF, ORF1la/b has two large polyproteins with 16
proteins which are not in exact structure and forms the
enzyme viral replicase transcripts in SARS-CoV as well
as MERS-CoV "], The nucleic acid sequencing based
techniques is advantageous over the other diagnostic
investigations and are validated as confirmatory testing
for COVID-19. The presence of viral SSRNA not only
shows the presence of acute disease, since RNA traces
decrease from 66.7% before day-7 to 45.5% during the
days 15% to 39" days of infection [8]. The negative test
in patients should be more careful and repeated sample
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testing along with Chest imaging is very much helpful
in tracking the records of severity of infection [°. With
certainty nucleic acid sequencing techniques is robust
yet many difficulties remain such as damages that
incur in SARS-CoV-2 target RNA during replicative
processes and release of broken pieces of RNA into
the bloodstream. These challenges can be overcome
for isolation of RNA fragments using CRISPR or in
combination with nano-based nucleic acid extraction.

COVID-19 testing by RT-qPCR is performed with
labeled probes targeting either of ORF1 gene RNA
dependent, N, E & S genes. USA developed an RT-
qPCR diagnostic tool for identifying the corona viruses.
For a patient to be confirmed positive, 3 reactions,
focusing the N gene detect the virus and validated for the
infection "%, The Charite testing algorithm for SARS-
CoV-2 infection states that test assays detect target genes
to be positive in order to progress through the next step.
The second step would consist of testing with RT-qPCR
targeting the virus specific to RdRp with quality control
of Alpha and Beta corona viruses, since other SARS-
CoVs are not currently present in humans, the cases
that are augmented and patients are true positives for
the viral infection. Apart from these CT scan is highly
recommended with false negative people. The possibility
of false negatives by RT-qPCR tests with the patient’s
nucleic acid shows high probability of false result in the
early stage of COVID-19 infection patients®].,

The other persons viral RNA can be used as a
positive control, the RdRp assay with two probes
specific to the viruses and an additional probe that reacts
only with novel CoV. By inhibiting the experiments, the
probes react alone or in groups, show the same level of
identification in each target virus. The assays were highly
accurate with 95% detection probability and the copies
per reaction have been identified. Similarly the N gene
testing assay after ORF1b confirmation is a subgenus of
Sarbeco virus [,

Multiplex RT-PCR: The multiplex PCR for the
real-time pan-CoV detection, targeting four HCoV
229E, HKU1, NL63, and OC43 revealed the diagnostic
problem arising through seasonal variation in CoV
frequency, and also highlighted on the rate of co-
infection ['?]. Chu et al reported the use of two monoplex
RT-qPCR assays in identifying the target gene regions
of novel virus based on the sequence availability in
Genbank along with those of CoV’s, the assay was found
to have detection limits below 10 copies per reaction

(1], The presence of viral pathogen in respiratory tracts

was detected by amplification of the virus, nucleocapsid
protein genes fragments for a total of 4880 cases
revealed 39.80% positivity for virus nucleocapsid
protein and ORF1lab (40.98%) ["l. The performance of
QIAstat-Dx respiratory for the virus panel, which uses
QIAstat-Dx cartridge permits direct insertion of the 66
NP specimens, was kept in transport medium without
additional manipulation with testing activity comparable
to that of the WHO suggestions. The RT-qPCR assay
has a limitation of 1,000 copies/ml, and no cross-
reaction other hCoVs (229E, OC43, NL63 and HKU),

other respiratory viruses [13],

Future prospective of COVID-19 testing:

LAMP Assays: LAMP activity is based on the
techniques of amplification of nucleic acid which is
rapid and also amplifies target SARS-CoV-2 DNA
with elevated specificity beneath isothermal conditions.
Isothermal LAMP amplified a piece of ORFlab gene;
and synthesized a new RNA was equivalent to 10
copies of corona virus ['4], Random-amplification deep-
sequencing of the novel CoV by mNGS platform helps
in determining its origin, evolutionary history and
discrimination among MERS-CoV and SARS-CoV
identification. For the investigative purposes, the genetic
material performs molecular assay for the human corona
virus while some type of CoV deteriorates many primer
sets. The respiratory panel consisted of multiple sets of
oligo nucleotide detected endemic human corona virus
whereas target virus was not detected in these panels.
Eleven molecular devices from various manufacturers
approved for testing of SARS-CoV-2 revealed variable
performances. MGI Tech and Innovita utilized the NGS
technique to detect all the species along with SARS-
CoV-2 and an isothermal amplification technique
coupled with chip detection respectively, while the
remaining nine devices utilized real-time technique for
amplification and detection [13],

Film array for respiratory virus pathogens: The
ePlexRespiratoryPathogeninstrumentisacomprehensive
system requiring no additional accessories and has a
testing capacity ranging from 24 to 96 samples tested
within 2hrs thus providing flexibility of testing in small
spaced laboratories. An added advantage of this system
includes the generation of customized information and
possible for the two directional interface with information
system of the laboratory. In a multicentre study, USA
and Canada, evaluating the ePlex panel (GenMark



Diagnostics) facilitated differentiation of four CoV
genotypes with simultaneous detection of 19 different
viruses. The ePlex offered a highly specific method of
identification in microbial respiratory pathogens with
100% reproducibility and facilitates genotypes epidemic
surveillance for better treatment strategies [1¢.

Nano-based  diagnostic  techniques:  The
implication of nano materials with potential application
into diagnostic tests is a critical tool for rapid screening of
cases at-risk populations. A one-step reverse transcription
with nanoparticles-based physiochemical detector, i.e.
biosensor designed using 2 LAMP primer sets, Flab and
nasal pharynx genes of the virus concurrently identified
both targets with sensitivity of 12 number of copies
and there is no cross reaction generated from the viral
templates ['7]. Seo et al developed virus with a particular
protein in spike which is coated with the sheets of
graphene sheets possessing a detector for the novel
virus in clinical samples '8l The 2D-gold nanochip-
based plasmonic nucleic acid biosensor developed by
Qui et al facilitated the detection of viral RNA up to
0.22ppm concentration using localized Surface Plasmon
Resonance. A micro fluidic ELISA developed by Tan
et al reported of quantitative, sensitive detection of the
virus specific antibody and antigen in serum within a
short period of 15-20 minutes 7],

Conclusion

Health care workers are involved in tremendous
efforts in global crisis to stop the spread of COVID-19
with their therapeutic plan as per the guidelines of WHO.
Scientists were actively involved in treating the virus
and developing new vaccines and therapies. Deeper
knowledge and clinical tests are conducted all over the
globe and countries join hands to prevent the spread and
vaccinations are in trial till date. Thus, our study focuses
on the molecular diagnostic tools to identify the virus
more accurately to avoid false positive or negative cases
to inhibit the pathogenic spread.
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