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NovelCoronavirusisapandemicspreading

worldwide,and itwasfirstidentifiedin

chinainHubeiprovince.Coronavirusisa

largegroup ofvirusesbelongsto family

coronaviridae.COVID 19 is a respiratory

illnesscausedbyacoronavirus,alsoitis

scientist'sfoundthatcertaingenesofSARS

(sever acute respiratory syndrome) are

similar,hence,later it was named by

NationalVirologyofinstituteasSARSCo-V-

2.Daybydaythevirusspreadisincreasing

meanwhile testing too. This article

discussesthevariousdiagnostickitsand

methodsusedfordetectionoftheCOVID

19.Manytestforcoronavirusdiseaseare

availablenow adays,andtherearemainly

fourdifferenttestarewidelyused,theyare

1.RT-PCR,2.ANTIBODYTEST,3.LAMP,4.

ELISA.Diagnosticmethodshave twokinds

oftesting forCOVID 19 :Viraltestand

Antibody/Antigen

INTODUCTION: Molecular diagnosis

techniquesisaprocessofdetectingand

analysingdiseaseorinfectionatmolecular

leveli.e.,atDNA ,RNA & protein level.

Thesetechniquesareunderdevelopment

forcoronavirus.Theabovementionedfour

techniques are very

easy foranalysing as

wellasforresearches.

And the details

diagnosis studies are

givenbelow:

RT-PCR(ReverseTranscriptase-Polymerase

ChainReaction):
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RT-PCRisamostcommonlyusedinresearch

andisascientifictechniqueusetoidentifythe

RNAviruses.HenceCOVID19isapositive

sensesinglestrandedRNAvirus.RT-PCR used

totestforthepresenceofvirus.Itismore

sensitiveandquick,

resultsmayobtain3to5hrsoradays.thereare

variouscompaniesthatmakeskitsforRT-PCR,

namely-GSCOVID19RTdigitalPCRdetection

kitbyGenosensor;GnomegenCOVID19RT-

PCRkit;LogixsmartcoronavirusRT-PCRtest

kit.

DiscussingabouttheworkingofRT-PCR,firstly

sampleshouldbecollectedintoaviraltransport

medium from theRespiratorytrack-

NasopharynxorOropharynzx.After

thesampleiscollectedchemicalslike

lysisbufferisadded,ensuringthe

removalofproteinsandother

moleculesandrecruitsRNA.Now

usingdiagnosticskitprovided,certain

enzymesareaddedaccordingtothe

instructionsgiveninmanualkit.Using

PCR sampleisamplifiedtomoreno.

ofcopies,theenzymeReverse

transcriptaseensurestheRNAto

cDNA,andtheFluorescentmarker

getattachedtotheDNAwhich

producethelight,basedonintensityof

fluorescentlightreachestothecertainthreshold

-declaresthepositivetestornegativetest.

Results/report

Resultsmayvaries,in-caseofpositive

test:thepersonisinfectedbythe

coronavirus,whereasin-caseof

negativetest:thesamplecollected

from theindividualisnotinfectedby

thevirusandvirusisnotpresentat

timeofcollectionormaythequality/

quantityofthesamplewerepoor

Serologytest/Antibodytest:

Anantibodytestisusedtodetectthe

presenceofantibodies,whicharespecific

proteinsinresponsetoviralinfection,theycan

foundinbloodofanindividualwhichshows

Antibody

testcan

particularly

detectthe

antibodies

againsttheS

proteinof

COVID19
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immuneresponsetotheinfection.Itis

importantfordetectionofinfectionwhether

previouslyinfectedorpresentinfection.

-whenanyvirusorabacteriathatinfectshuman

body,ourbodystartsfightingagainstthe

infection,throughtheprocessourimmune

responseproducetwokindsofantibodies

namely-

 IgM antibodies:developearlyinfection.

 IgGantibodies:developlaterinfection.

Abloodsampleis

collectedfrom avein

orafingerprickand

theblooddropletis

collectedbyapipette

andthenplacedonto

arapiddiagnostic

testdeviceandfew

dropsofbufferare

addedtoensureeasy

flowacrossthe

device.Iftheblood

sampleconsistof

antibodiesthat

attachedtothechemicalwhichispresentin

device,thisprocessoccursduringthesampleis

allowtomovethroughthedevice.Thereaction

betweenthechemicalsandantibodiespresent

insamplemakescolourchangewiththecontrol

line,whichresultinformationoflinesdepending

onantibodiespresent.

LAMP(LoopMediatedIsothermalAmplification)

:

LAMPamplification,whichisverysimilartothe

RT-PCR.ThereareminordifferencebetweenRT-

PCR&LAMPmentionedbelow:

 Temperatureisconstantincaseof

LAMP(60to65).

 RateofamplificationofviralcDNAis

morethancomparetoRT-PCR.

LAMPisatechnicallysimplercanuseeasierfor

detectionofvirus.WorkingpartofLAMPisvery

similarandcanalsosamplecanbecollected

from themucus,ifthepatientcontaincoughing.

SamelikeRT-PCRviralRNAisconvertedinto

cDNAwhichisthenamplifiedfurther,themain

advantageisthatwecanabletodetectthe

presenceofvirusvisuallywithouttheuseof

machineduringtheamplificationprocess.

Willyouaskhow?Lookatthis-duringthe

amplificationprocess,reactionmixtureitself

turn'stocloudyprecipitate,thisisdueto

presenceof"Magnesium pyrophosphate".The

levelofthischemicalincreasesasthe

amplificationrateincreases,andthiscloudyppt

canbeseenwithournakedeyes,thisensures

theeasydetectionofpresenceofvirus.Finally,

fortheaccurateresultsprovidebyfluorescent

dyeusingmachine.

RT-LAMP

usesDNA

polymerase

and4-6primes

duetothis

LAMPismore

specificthan

RT-PCR.And

amplification
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"LAMPcannotdetecttheinactiveviralfrom an

individuali.e.,itcanonly

detectsthevirusinanactive

stateofanindividual".

Enzyme-Linked

ImmunosorbentAssay(ELISA):

ELISAisabiochemicalassay

usedtodetectantigensand

antibodies.Usedtocheck

Quality

control.

Thisassay

isworked

basedon

enzyme-

immunoassaytotestantigensorantibodies&

veryspecific.ELISAareofmainlyfourtypes,and

theyareshowninthispicturegivenbelow:

1. Antibodycoating

Specificcaptureantibodyis

immobilizedonhighprotein-

bindingplatesbyovernightincubation.Plates

areblockedwithirrelevantprotein

2. Proteincapture

Samplesand

standarddilutionsare

addedtothewells

andwillbecaptured

bytheboundantibodies.

3. Detectionantibody

Specificbiotinylated

detectionantibodyis

addedtothewellsto

enabledetectionofthe

capturedprotein

4.Enzymeconjugate

Enzymeconjugatedwithalkaline

phosphataseorhorseradishperoxidaseis

addedtothewellsand

willbindtothe

biotinylatedantibody.

5. Additionof

substrate

Colorimetricsubstrateisaddedtothe

wellsandwillform acoloredsolutionwhen

catalyzedbytheenzyme.

6. Analysis

AbsorbanceismeasuredinanELISA

readerandtheamountofproteininthe

samplesisdetermined.

RESULTS woulddependonthechangein

colouraftersubstrateisadded.Ifcolour

changesthisisapositivetestforcorona

virusorantibodiespresentinsample

collected.Ifthereisnocolourchange

observedthatmeansnoviralinfection.
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"ELISAtestcanabletodetecttheinactivevirusfrom thesamplei.e.,thistestcanableto

determinewhetherthesamplecollectedfrom theindividualisinfectedbyvirusinpast,due

toantibodiespresentinthesample"

DISCUSSION/CONCLUSION:Thesearethe

mainfourimportantdiagnosticmethods

thatcanbetestedforCOVID19whichare

acceptedbyWHOforprocurement,there

aremanycompaniesworkinginthe

preparationofkitsforrapiddetectionof

virusinfectedbyanindividual.Eachtest

areatdifferentstagesofdevelopment,

validationandproduction.Acombination

oftestingtypesusedatdifferenttimes

maybeusefulforapatientmanagement

andpopulationpandemiccontrolofCOVID

19.
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