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            Abstract

            
               
The Clustered Regularly Interspaced Short Palindromic Repeats (CRISPR)-Cas (CRISPR – Associated Proteins) systems are prokaryotic
                  adaptive immune mechanisms that are used for cleaving the invading nucleic acids in nature. Due to this reason, the CRISPR-based
                  tools are used in numerous applications like genome and transcriptome engineering, gene therapy, epigenome editing and many
                  others. In addition, the issue of errors in these tests is also increasing at a very rapid pace, due to which their reliability
                  and efficiency and effectiveness are getting severely hampered. Therefore, it may not be wrong to say that there is a still
                  a lot more room for improvement and development to enable, widespread, rapid, and scalable testing of the COVID-19 virus.
                  In this regard, the RT-qPCR tests can be used as a routine molecular diagnostic method for detecting any COVID-19 symptoms.
                  However, there are various limitations that mar the use and implementation of the RT-qPCR tests. But a few of these shortcomings
                  can be overcome by using alternative molecular diagnostic methods like the CRISPR based tests.
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               Introduction

            Cases of pneumonia of unknown origin began to be reported and recorded in Chinese province of Wuhan, since the month of December
               in the year 2019. 1 Through extensive research studies and examinations, it was found that a new type of coronavirus was causing these cases.
               COVID-19, which is a result of SARS-CoV-2, began spreading to many other countries in a very short period and soon it became
               a concern for global health. According to several studies, one very effective way of combating and managing COVID-19 is by
               detecting infected individuals as early as possible, along with isolating such people and putting them in quarantine. 
            

            However, it has been observed that many people do not show the symptoms of being infected with SARS-CoV-2 and therefore they
               do not also show any signs or symptoms of COVOD-19 during their diagnosis.2 Such people are also termed as asymptomatic or pre-symptomatic. These individuals can also transmit the virus to other healthy
               individuals, acting as a silent carrier. On this basis, it can be said that carrying out widespread testing is very important,
               even if there are no absolute or dependable clinical findings. Such testing should start with individuals who are under suspicion
               of being infected with the virus.3 
            

            One of the ways to detect SARS-CoV-2 infection is by checking for the presence of viral antigens or viral RNA in the respiratory
               samples. Presence of antibodies against the viral proteins in the blood sample can also be a way to detect for the SARS-CoV-2
               virus among individuals. Recently, Rapid Antigen Tests (RATs) also have been developed to quicken the process of testing and
               diagnosis for the COVID-19 virus.4 However, it should be kept in mind that the sensitivity for such tests is very low, which reduces their overall reliability
               and accuracy. 
            

            It takes only a few days for the antibodies of SARS-CoV-2 to reach detectable levels in the blood. In only a few days to a
               week, the antibodies can be absorbed in the blood after first observation of COVID-19 symptoms.5 Due to this very reason, adequate levels of sensitivity for diagnosing acute infection of the virus cannot be detected by
               using the RATs and other such tests. In contrast to it, the use of nucleic acid tests can detect even the very small quantities
               of viruses in the clinical samples. This is one of the reasons for the development of RT-qPCR tests. Further, their use for
               detecting the SARS-CoV-2 throughout the world is also increasing at a fast pace.6

            Even though the use of RT-qPCR has played a pivotal role in combating the COVID-19 virus, there are a still of developments
               and updates that need to be carried out before it is used in the desired manner. Furthermore, these tests require various
               types of equipment and tools, in addition to highly skilled and trained manpower or personnel to use them.7 It is because of this reason alone; the use of RT-qPCR tests is limited to only a few centralised laboratories. In addition,
               the issue of errors in these tests is also increasing at a very rapid pace, due to which their reliability and efficiency
               and effectiveness are getting severely hampered. Therefore, it may not be wrong to say that there is a still a lot more room
               for improvement and development to enable, widespread, rapid, and scalable testing of the COVID-19 virus.8

            The Clustered Regularly Interspaced Short Palindromic Repeats (CRISPR)-Cas (CRISPR – Associated Proteins) systems are prokaryotic
               adaptive immune mechanisms that are used for cleaving the invading nucleic acids in nature. Due to this reason, the CRISPR-based
               tools are used in numerous applications like genome and transcriptome engineering, gene therapy, epigenome editing and many
               others.9 Today, an increasing number of studies are using the CRISPR-Case systems for detecting nucleic acid and pathogen diagnosis.
               One of the key benefits of using them is that they are fast, cost effective, easy to use and portable, apart from being sensitive
               and specific. Moreover, no complicated tools are required for using this method.10

         

         
               Standard Methods for Molecular Detection of SARS-CoV-2

            One of the most effective ways of detecting SARS-CoV-2 throughout the world is through the RT-qPCR tests. Once the RNA has
               been extracted from the clinical samples, the viral RNA is converted into complementary DNA (cDNA) by using the reverse transcription
               (RT) in this technique.4 The cDNA is then amplified using the polymerase chain reaction (PCR). The PCR can be used for detecting real-time amplification
               of the target nucleic acids. This is done by using the sequence-specific fluorescent-labelled oligonucleotides.
            

         

         
               Sensitivity and Specificity

            CRISPR based diagnostic tests have been observed to have high clinical sensitivity and specificity.2 Over the years various strategies have been used to enhance sensitivity and specificity of CRISPR based processes for detecting
               the SARS-CoV-2 virus. During the current study, it was found that using two different crRNAs can help in increasing the sensitivity
               and make the tests more resistant to any potential viral RNA mutations. 
            

         

         
               Conclusion

            During the current study, it was observed that one very effective way of combating the SARS-CoV-2 virus is to increase the
               number of tests, along with making the tests feasible and available in numerous locations. In this regard, the RT-qPCR tests
               can be used as a routine molecular diagnostic method for detecting any COVID-19 symptoms. However, there are various limitations
               that mar the use and implementation of the RT-qPCR tests. But a few of these shortcomings can be overcome by using alternative
               molecular diagnostic methods like the CRISPR based tests.
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