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Abstract

COVID-19 is caused by SARS-CoV-2 virus, an emerging virus classified as a highly
pathogenic virus that has spread worldwide. The antibody against SARS-CoV-2 receptor binding
domain (RBD) can be stimulated via natural infection or vaccination. In this study, the anti
SARS-CoV-2 RBD IgG ELISA for the qualitative, semi-quantitative, and quantitative determina-
tion of infected and vaccinated human serum or plasma samples was developed. Analysis results
of the qualitative detection revealed the cut-off values of the 1:200 dilution of negative sera,
which were set up as mean values with two and three standard deviations, were 1.4447 and 1.8223
ELISA units and the specificity of negative sera were 93.94% and 98.27%, respectively.
Furthermore, the sensitivity of positive sera at both cut-off values were 100%. The cross-
reactivity were 6% and 0% at 1.4447 and 1.8232 cut-off values, respectively. There was no
significant correlation between interferences and the sample sera (p > 0.05). For
semi-quantitative determination, antibody concentration of 1:200 diluted samples could be
determined via the standard curve ranging between 13.48-62.50 BAU/mL. However, higher
antibody concentration sera had to be more diluted than 1:200 to be quantified by using the same
standard curve. Additionally, when the antibody quantitative ELISA results were compared to
the quantitative analysis results using chemiluminescence microparticle immunoassay (CMIA)
the correlation of 0.93 (p < 0.001) was obtained. Consequently, the newly developed ELISA
method can be further used to determine the antibody against SARS-CoV-2 RBD.
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1. msaiauaznanldsau RBD weslisa
SARS-CoV-2
Gunamsiindsinaduildlumsada
Tus@udiu spike RBD lushumniisvesaidunsa
pzdilu R319 83 F541 wa3hh¥d SARS-CoV-2
aeug wild type (Wuhan-Hu-1) a1nwadiia
pCMV3-SARS-CoV-2(2019-nCoV) Spike S1
Gene ORF cDNA clone (Codon Optimized)
(Sinobiological, China) 1ng35 PCR nnthilaay
gudu spike RBD dngwandiin pcDNA3.4™
(Thermo Fisher Scientific, USA) ﬁgﬂﬁﬂuﬂaa
GI,ﬁmmﬁudau IgG leader sequence Wae rabbit
IgG Fc (rFc) mwﬂ&uﬁ1wa1aﬁﬂqﬂwau pcDNA
3.4™-2019-nCoV-Spike RBD-rFc thdusad
FreeStyle™293-F cell (Thermo Fisher
Scientific, USA) ﬁ]ﬂ{ii & FectoPRO ®transfection
reagent (Polyplus—transfection®, France) uwaz
Inziasaadlngmsvidennu 125 sou
dowil figamdl 37 esrnuwaiFea meldR
miveulaeanladidudy 8 wWosidud (Husze
a3 Fu udifuhidsasadinuentdsay
ey spike RBD fiadadisinilifiiany
u?qwéﬁw protein G affinity chromatography
MAlUsaudndua1935 ultrafiltration wa
JoSinaulisAulagis BCA (bicinchoninic acid)
assay ntuarisdeugadnymzeallsauie
35 SDS-PAGE u1aza3519a1u31LW12A2875
Western blot Aeuihlilgnude’ly

2. MINAINIF basm
= ~ aaa
ANBITNII NN ANV IITO law
o s a = = &’
dmsSuasausufvendeollsay RBD v041%0
SARS-CoV-2 18 5nivanzangatl taullsau
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RBD fazmeluasazang phosphate buffered
saline (PBS) Wtey 7.0 U5ma 0.02 lulasn3u
ae 50 lulasansdevigu asluwanalasnuuy
MAXISORP sHaAULUY (Thermo Scientific,
Denmark) uftufigamgil 4 esmisaidod
szezm 16-18 $alua Mntnhasazmeesn
NAWANUAIAN blocking buffer (skim milk
anududu 5 wefifudiazanely PBS weu
Tween 20 ANNYHYY 0.02 wosiFud) 1U51nas
300 lulasansdevaqy vufigamgiifeaiiunm
1 $lue udnhansazaigeenainman i
[Auegadsutenmaniiiions 1:200 lu
fsazale diluent (skim milk ANNEYNLY 5
ulodiFudfiazanslu PBS wau Tween 20 AN
Wadiu 0.02 WodFud) 1U5inas 50 ulasansde
vigu Tavusiaziwandlamninadoul¥iag positive
control serum fiU negative control serum
#3019 1:200 waz skim milk Anudady
5 wefifud (negative control system) uan
=

Ay & o Y
VUNYUNN WaQLﬂuLja’] 1 "]5’3111\1 INUUANLNAN
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gvansazaly wash buffer (dsazany PBS wau
Tween 20 ANHNANTYU 0.02 tasiFud) Ysunas
400 ‘lulasaasdevian 1w 3 seU UANAN
polyclonal rabbit anti-human IgG/HRP (Dako,
Denmark) 71138919 1:10,000 ludisazaie
diluent Tagiandimnas 50 lulasdasdevqu
Y 1 d' a Y I oL v
udtiungumaivieuunm 1 Hilua Mawan
fwansazane wash buffer 1511035400 lulasaas
Aevigu 1UIU S5 50U MATIUANMTazay TMB
(3,3°,5,5 -tetramethylbenzidine) peroxidase
substrate (sera care, USA) 151035 50 lulasans
1 % 1 d‘ a Y < )
devigu udrungamgiivieutuna 30 Wi
lundla @uasazane stop solution (d15azany

asaFafsainty 1 Tuand) Y5inas 50 lulasans
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denqu antimanlliammananduudail
450/570 wTULUAT ﬁaﬂm?‘aa spectrophoto-
meter (TECAN microplate reader, Switzerland)
meluszeziia 30 mﬁ

ELISA index = OD
450/570

MuruA cut-off TagihAasvedn
ELISA index vaasnognaniunaay Fatfy
freghanaulnsszuavedlsalaia-19 91U

YDIAIDY1Y /OD45

i ELISA index lagihAins
AANAUUAIVDIFIBEIIT MIMIBAMMIRANAULE

¥
VeIdIAILANNaAY AdumIde il

YDIAINIVANNAAY
0/570 i

124 §pd1e VINAILAILLBULUINATTIUANTDA
« . g (X
visoau Aaaumanelii

cut-off = X + 2SD %39 cut-off = X + 3SD

3. msdszdiugumwisnadey
3.1 MIMMANUINUWIE (specificity)
hneehad A Fumendamsszinaved
130 SARS-CoV-2 minfanagifuiusieire
SARS-CoV-2 a3 CMIA lanafluavsiuiu

228 @10¢19 nmaaNuIUNIZIagmMUIUNN
fadIuv09f106190U934 (true negative) M3AIY
NATINVBIAIBENALIITINAUMBE1UINYaew
(false positive) Faaumanoluil

specificity = 100 x [true negative/(true negative + false positive)]

3.2 msmmanul (sensitivity)

° Y ] A o Y A a Yy s 1 g

1106198 T UV INNYNANAUADLYD
SARS-CoV-2 nlimatiluuindieds CMIA
ey hlagmuanndadiuvesdioegng

1234 (true positive) MIAIYHATINUBIRIDY
VINITININAUMBgNaulasu (false negative)

Tael¥@roenannuiu 173 §vga mMuIdIaums
ao i

sensitivity = 100 x [true positive/(true positive + false negative)]

a

aAa
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(interference)

hassunudjnssduasludieda
HouINUaznaauaIeds CMIA laglindasiu
Y Y a Aa  w 1A aa = =
ANuANdY 0.1 Naaniudeliaaans dlulnaiiu
v v A a o 1 a _aa a P
ANUANTU 10.0 NadnTudeladans lasnaives-
Tsdanududu 1.0 TadnSudeliadans uas
I’ I'4 Y Y a a o 1
snavgaunnmeiaNuludy 0.01 Hadniude

fadans 1¥dIegranavInuazNaausinas 4

s 1 2: % ada A
f9819 NAUUNATOVAI1I50 la1 1YL
o ] d' a 4 aay
f981aN 1:200 IANZHNANGDAAIY two-way
analysis of variance (ANOVA) fmallsunsu
GraphPad Prism version 9.1.1 wazlSsuiiioy
ANUUANAIITZNINNGUNATBULANAITTUAIY
UFATfuNguAILANAIY Dunnett’s multiple
, 4. 4 Ly
comparisons test NITAUANULFINUTOUAL 95
Tagmmua p value 1A 0.05 waasladdiide
hAymMaaan
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reactivity)
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w A

e dFTuNNusuAveAfalsAAIT
GT;a"lé'%’umiaqmﬂzﬁmﬂamﬁ'u‘iﬁﬂ‘iwmmam%
gy 911U 50 fieg1a laud influenza
virus (3 @29819) measles virus (10 @29819)
mumps virus (10 @19619) mycoplasma (2
§798149) respiratory syncytial virus (1 §29813)
Japanese encephalitis virus (1 @19813)
enterovirus (10 @28819) hepatitis C virus
(5 $79¢19) human immunodeficiency virus
(5 $19819) wazlsa autoimmune (3 $I9819)

1NNAFaUMEITD lasIngtIeaedIaean 1:200

4. miasamiinavaudven

4.1 M3asIvdanalSnm (semi-
quantitative)

ﬁwmimmgmﬂguqﬁ (primary standard)
489 WHO (NIBSC 3¥a 20/136) asliamany
W19V binding antibody unit (BAU) iy
1,000 BAU dedaaans nuanasludiniuan
waay ilanududusuduil 125 BAU #e
fiadans udidendelilsauuudeahauianny
Waudu 3.91 BAU defiadans intuiians
mespuudazaNudNtuIIeNIITmIaTaY
diluent 71 1:200 udmaaeudeisslam o
M ELISA index udhldaiannnanudusius
5211319 ELISA index fiuamanududulugie
3.91 #162.50 BAU sefiadans nntanihaums
AanudNRuER1E i amanududuvea
f1981991nA1 ELISA index
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4.2 minsdadadSanas (quantitative)

amsnasulgugil NIBSC svia
20/136 weenma1q lasl¥arsazare
diluent 4@ INAFILAILITD b1 NATUESIINTIN
wananNuANTusIznIemmMIganauuds uaz
MANNINTU (BAU folaaans) 1aumsany
s s e’d’ £4 Y o 1 k%4 k%4 s ]
FuusnldanlFmnamanudntuvesdie

1 - d'u v S

nnmmaganauuasnialdnnmmeaevs lam

1 )

< N
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5. MIMAMANUTNNUS (correlation) 521N
359 laannvis CMIA
f10819F 5N IUNITATIINIYS N o
LOUADOAADIYD SARS-CoV-2 Tagldyansram
S udvenlagds chemiluminescence
microparticle immunoassay (CMIA) 3u SARS-
CoV-2 IgG II Quant assay (Abbott) luwiiag
AU sofiadans uwlastlumineg BAU dediadans
Tasgadsuviniaesd 0.143
hded1eduveadiiniiduiudeise
SARS-CoV-2 #0593 CMIA udlvinaiilu
vnuazismdSuauweudvealuniie BAU
faNadans UIU 173 Mgy wmadaum
Suausudvedlasisolas wazdAiuImm
PSunaweuavealaglsaumsveanawinasgiu
VoI INAITIULguYH NIBSC s¥d 20/136
Feldailumie BAU defiadans suiderfiu
FuruouAvaAfiialasds CMIA 9ndurim
LoUAERYBALAAZFBIR I NINMIATIIEIETE
?lamnuazds CMIA wadansul wdimuin
MANNFNRNUSAI8dDA Pearson’s correlation
Jnnzinamsananellsunsu GraphPad Prism

version 9.1.1
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6. Magan lslumsanun

v
a

ngueg1eINMIduaTeiinediodns
o A d‘ %
Fuvisewanarnnisznevdie

fedamuguuauin Wusedanadn
voaRnmethoainlsalaia-19 Fafvudiedia

k4

Tt w.et. 2563 uazasraniAufiudelys SARS-
CoV-2 Tagns CMIA lawailuuin $1uu 1 1w
¥dwmSumannznmanzauveIno lasiuazly
I s 1 ada
Wudedamuvaunavinlummadeuiss lam
ghoagranauln laun

1. fed1diuvednliiumsaniadu
floanulsalaln-19 ¥ia Sinovac 1NUIU 2 A54
(SS) Fanmaifufiuders SARS-CoV-2 Ty
33 CMIA lawailurindsiuu 18 Mg Mamsy
MINATDUMNANNTNHINZANVDIITO 1A

2. fed1diuvealnlaiumsaniadu
Jesfiulsalaia-19 salafumsanaiadugluvy
A3 9 494l Sinovac AstraZeneca (SA), Sinovac
Sinovac AstraZeneca (SSA), AstraZeneca
AstraZeneca (AA) Laz Sinovac Sinovac Pizer
(SSP) fifudedalull w.a. 2564 Fiase
pifNAUABL¥® SARS-CoV-2 lag3s CMIA 1@
wauuin 911U 173 @ Wdmsulsydiu

ada s ] ¥V 1

AuMWIBD lam wazdedamaay laur

1. dreghadsuniiuneull w.a. 2563
A a & A &
YI9naUMIIZLIAVeIlsAlAIA-19 Falnalluay
TnemMIns19Me759 lamdnsuaIamuauaued
aollsAu N ve93d SARS-CoV-2 §117u 124
s ] Y o Y 1 ada
fhetha Idmsunadeuynm cut-off ¥89350 lasn

2. deddiuveanguangumna lais
Usgiannamasuaiulsa warlinglasuiadu
flaarulsalain-19 Aushedransulasumsaa
SJaguileatulsalain-19 1ud) w.a. 2564 11U
18 719 IFdmumsnaasumanznminzay

V99350 la

3. fedaginveanguaugumna il
Usdatninamigevaiulsa warlivnglasuiaduy
Yeafulsalain-19 tAudiedranaulazumsia
Jagulleanulsalain-19 Tl w.e. 2564 uas
inaavlagnsnsdanieds CMIA 1w 228
fedhe Wdwmiulsziiugamnise lam

Iﬂﬂmiﬁﬂmﬁ"lé’%uﬂﬁaqﬁamﬁﬁaﬁssu
NnAMzATIHAMIRVIsSANMIANITelunyyd
amfiuITesTuuas IugY TulasamsiToiiea
Tmamﬁfﬁﬂu,a:ﬁ@ummﬁmm%tﬁlaﬁaﬁumi
senavealsalalananeiuglnd 2019 (COVID

vas A

-19) (COA No. IHRP2020056) DUNAIUN 30
WY WA, 2563 darlaulszana 2565

HaN13IVY
1. msasrsuazuanlilsau RBD wveslasa
SARS-CoV-2

TisAu RBD wadhia SARS-CoV-2
ulsfuganandaiimauansoanluiwad Free-
Style™ 293-F ”l;ugﬂLmuﬁazawﬁw"lﬁua:wé&a
aanmagj‘luﬂ%tﬁymwaﬁ Tngenansananuasuen
TsAulifanuusand 1Mlufne 25 fadnsude
AnTU0IMIIINZ LAY NNMINTIVAOUAMANYUE
voalsAudIe3s SDS-PAGE wulisdu RBD
ﬁ"l@l’ﬁmumimaqaimjﬂiw 50.7 Aladadu Fuily
vneluanailFnamssnnallsiu RBD e
25.1 dladadu swuAvllsau Fc awa 25.6
Aladadu (iosnnlsiu RBD dlulnalallsiy
JufanszuIuMs glycosylation hlvidiving

19 yazwullsaud

Tuanainauladniies
o a A A x
ANuTumzAuneuAvefdediu Fe tag ¥l

msAamumMsuanseanvedllsau (Fig. 1)
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Fig. 1 Characterization of the RBD-Fc recombinant protein by SDS-PAGE (A) and Western blot
analysis (B) Lane M: Protein ladder (Thermo Fisher Scientific, USA), Lane 1: purified recombinant

SARS-CoV-2 RBD protein.

2. anmziivinzanvesizalam
Annanziminzanvedizalan lae
Tdedavesd lasuinguileadulsalaia-19 W
AouAALAZNAIRATATUTIUIU 18 118 LaziBega
Amethennlsalaia-19 $1wou 1 18 lasms
fAnpdsinallsany RBD aded19diede uas
ANMANTUYRILBUALBANAEAN (secondary
antibody) 1{udu nathhanzilgnFlums
Anpiiern cut-off vaswaay Taemldnnms
M1 ELISA index lagihemaganauuaa
VBAIBEIMIAAINIAANAULEIVDIFIAILAN
HAaY AT cut-off TagihAlaAsvaasm
ELISA index wesdree1afiflunaansiuiu
124 fedha mné"wﬂ'wLﬁmmummgmﬂmam
Famunall@aned ELISA index i 0.6875 was
Aifeasnasuehiy 0.3786 398 cut-off
WAy 1.4447 uanﬁaﬁﬂﬁﬁwLﬁ'mmummgm
AaeNazlde cut-off iy 1.8232

3. msdszingumwisnade

3.1 MAaNuINWE (specificity)

mmanusnslagihietadsumay
ﬂ”lsmé'dﬂ”ﬁs:ummau%a SARS-CoV-2 10
famagifuiudoiye SARS-Cov-2 Tavia
CMIA lematluausiuiu 228 dregha nnadeu
Tne359 lasudrmarnnudnzlagmulinen
FadIuv09619619aU39 MTAIYNATINVDA
fMedvauaseTINAuAIeg1nIntasu Anmany
F1mnzlagl¥i cut-off fiaAIAMIAABYDS
ELISA index 32uAU@0dinveaaiioauy
sy 1.4447 WWravandasusuu
14 éethe aammaldmanusimnssovas
93.86 ¥ieARAANNTUIZ A cut-off AARIA
ARasYea ELISA index 5IuAuaIuived
Audlssumnasgurhiu 1.8232 Hnavin
dasudnu4 fedia Jemmnallamanudime
Jovaz 98.25 (Table 1)
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Table 1 Specificity (%) at cut-off value of 1.4447 and 1.8232

Cut-off value

Number of true negatives/
Number of true negatives

plus false positives

Specificity (%)

1.4447 (mean ELISA index

+2SD)

14/228

93.86

1.8232 (mean

ELISA index

+3SD)

4/228

98.25

3.2 manulh (sensitivity)
1 o s 1] N o Y A
maanuhilagiidedaziuve afi
pifufudaye SARS-CoV-2 nl¥maiduuin
Tae35 CMIA 1nmenanyhlagfmunanndadiu
Y9IHI0819UINDII MITAIYNATINVDIAIDEIS

PInvsIsINNUdIng1aavasn Tagl¥dledla
U 173 fedd Tagnundeyimsnaasvlng
359 laudl¥inauInda 173 §eea 1 cut-off

]
=t

1 1.4447 uas 1.8232 smnadldmanuanmn:

4

N3e8az 100 N cut-off Miadom (Table 2)

Table 2 Sensitivity (%) at cut-off value of 1.4447 and 1.8232

Cut-off value

Number of true positives/
Number of true positives

plus false negatives

Sensitivity (%)

1.4447 (mean

+2SD)

0/173

100

ELISA index

1.8232 (mean + 3SD)

ELISA index

0/173 100

3.3 nageua1ssunIulfasen (inter-
ference)
NWANIINATBUANNAFIUYDIATS

sumuilgaiedenamnadeud lamnuesiiedia

a A ¥

WaaU LazfgINaLIN WUNLATIUANY Wty

Y
0.1 Hadniuseiiaaans FulnaduANNANTY
10.0 Haansudeiaaans lasnatweslsanny
L7 a a o 1A aa I'd
Wadu 1.0 Hadniudedaddns wazjunesd
I'4 % ¥ a a o 1A aa
unntBIANNINYY 0.01 HNadanSudeNadans
lilinasensnadeudeanaediadiiod1Aana

and o 4 J v A =~
ananszAvANMTeiudevar 95 wisfSeuiney
Aunguauandalilaldanssuniulnsn (Fig. 2)

3.4 ﬂﬂﬁﬂﬂﬂﬁﬁ%ﬂﬁhu (cross reac-
tivity)

¥dededsuiiiuoudvendelsama g
1dun influenza virus, measles virus, mumps
virus, influenza A virus, mycoplasma, respira-
tory syncytial virus, Japanese encephalitis virus,
enterovirus, hepatitis C virus, human immuno-
deficiency virus uaz13a autoimmune M NATDL
MYI50 law

namsnaasanuiieldm cut-off
1.4447 anawuilfisendnunndied TsAdnLEe
enterovirus 31U 2 19819 wazlsn autoim-
mune MU 1 A196719 NATIUIUTIN 50 AI9813
daiflu¥evaz 6 usiilel¥e cut-off # 1.8232
anlinvlfnsendn Aadudesaz 0
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ELISA index

8577

[ | Negative sample

B Positive sample

Fig. 2 Comparison of interference against anti-SARS-CoV-2-RBD antibody between negative samples
(black) and positive samples (pink) at different levels of ELISA index with statistically significance

by Pearson’s correlation (p < 0.05).

4. msaamiSinateuiven

4.1 m3asradanalSunm (semi-
quantitative)

TumsnageudaAaSinamuiiainsa
memanududuvenaufvad ldnnn vinasyu
vossInAsgIL NIBSC s¥d 20/136 fijea1s
fenamndudusieq 1ud 3.91, 7.81, 15.63,
31.25 uaz 62.5 BAU deliaaans waidnasluy

o [l

fegmvaunaay Fansvudainnuduiug

5211319 ELISA index Ausanudndu (BAU
fodaaans) (Fig. 3) Tngdlannmsnail

ELISA index = (0.0233 x aNadindu) + 1.1906

Tagiien R* whify 0.992

&4 limit of detection ¥e9358 lawlums
AsFaRSinas fidn cut-off 1.4447 vz
Masnaspuiinnududu 10.91 BAU de
fiadans dauit ELISA index 1.8232 whfiuans
wnasgiiamidudu 27.15 BAU defindans

4.2 M3n5I9t59153na¢ (quantitative)

o =) = = Vv

MuamndSinaveudve laannsu
wnasgunldnamahmsnasyiudgugil NIBSC
3 20/136 wdenaluansazay diluent Nen
ANNINTY 0.16, 0.20, 0.40, 0.67, 1.00, 1.25,
1.63,2.00 uaz 2.50 BAU siolaaans udnaasy
v ada :” % s s e
M0 las1 NnUuad1anIINuanInNuduRUS

1 1 A 1 % %

sErINAIMIAANaULE (OD) wazmanudiudu
(BAU dodlaaans) maq lagldldsunsu excel

(Fig. 4) #alaaumsdail

OD = 0.5879In (ANMANIU) + 1.3597
450/570

Tagia R? tifiy 0.9934

Fadgu1sals¥ia OD s¥mng 0.2974
-1.9468 fuIuAIANMINIUTATTHING
0.16-2.50 BAU sodaaans

o o o eAyn Y v o

A saNuduRusnlaanlseura
manududuveadiodannmimsaanauuai
v v = d' 1 =) dl
Jalannmsnadeud lamnadsaanmanzay
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NIBSC 20/136
3.0
=0.0233x + 1.1906
25 S :
R? =0.992
@ 20
o
< 1-5
) il
d 1.0
0.5
00 T T T T 1
0 20 40 60 80 100
Antibody concentration (BAU/mL)

Fig. 3 ELISA standard curve of anti-SARS-CoV-2-RBD antibody (NIBSC code 20/136) showing a
relation between ELISA index and antibody concentration (BAU/mL). The equation was
y = 0.0233x + 1.1906 with R® = 0.992.

NIBSC 20/136 y = 0.5879In(x) + 1.3597
R? = 0.9934
25
2.0 .
4
5 Y
E’ 1.5 ..‘
=)
n
< .
o 1.0 4
(@)
'..0
0.5
o
.',.
0.0 .
0.01 0.1 1 .
Antibody concentration (BAU/mL)

Fig. 4 ELISA standard curve of anti-SARS-CoV-2-RBD antibody (NIBSC code 20/136) showing a
relation between OD 1450/570 and antibody concentration (BAU/mL). The equation was y = 0.5879In
x + 1.3597 with R® = 0.9934.
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5. MIMMANUFUWUT (correlation) 521N9
359lasnuIs CMIA
NAMIMAANUFNNUSIZ1IN935D laon
A135 CMIA Tagl¥dagranauinnuiu 173
f19819 NEUMIATIIMUTINULBUAUDARD
Tus@u spike M85 CMIA nmadgaumsina
a S ada Z o =
wauUAUaAlaeITD lasn ntTumuIavlSuna
a = k2
wouAved nglFaumsvesnnwinasgiuvesans
waspulgunil NIBSC 5¥d 20/136 Slaaniu

CMIA (BAU/mL)
6,000
5,000
4,000

3,000 - % .. @
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vy BAU daliadans diususudvanninlag
35 CMIA lunihe AU dedadans wilaailu
vy BAU defladans lTasammemunnines
0.143 MnhmuauAvanveILAazieIN 18
NNMINTIINIYIT0 lasuazds CMIA 1a314

o 13 I'd Y Aaa N
nsudasnnudnius Tagl¥daaa Pearson’s

' o 4

correlation (Fig. 5) wazwuhdmanuduius

ada

pgaltodANIeafnsenIedne lasuazds
CMIA (p <0.001, r=0.93)

*
s ¢
2,000 74\: .o
‘e

1,000

0 1,000 2,000

3,000

4,000 5,000 6,000 7,000

ELISA (BAU/mL)

Fig. 5 Correlation of anti-SARS-CoV-2-RBD antibody concentration (BAU/mL) between developed
ELISA and CMIA. Statistical significance by Pearson’s correlation (o < 0.001, r = 0.93).

a 4
30159
A 1 ada

NAMIMNANITNNINZAUNLNIFD Lo
A o 1 o a g a
Aianvudiviuasraviuauaveaasldsau
RBD w8315 SARS-CoV-2 lal5ul¥isianizi
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1:10,000 sruvsaaduaoumIdfuaau wu
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buffer H9ldiNanTTNUABNAMINATOY UAYINH
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szoznalumannuduauazanhinamsazae
fiferto

Tumsme cut-off demunaldand
ELISA index s:mﬂ'wLﬁﬂuuumﬂsgmaauvhl,l,a:
duiudldan cut-off vy 1.4447 was
1.8232 muddy uaziiierhan cut-off Talvnsh
anusumn=lagnadeuRudiethanaay nuiiie
%6 cut-off 1.4447 Wmanusumnzimiuiesas
93.86 wazii cut-off 1.8232 Wmanusumsz
whiudesas 98.25 uanauilel¥a cut-off
1.8232 ‘1ﬁmmwmi’1|,w1zqaﬂi1ﬁm 1.4447 uaz
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