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Abstract

The reverse transcriptase polymerase chain reaction (RT-PCR) was used for the
detection of bovine coronavirus (BCV) in fecal samples by using reverse transcriptase
and two primers which flanked M gene sequence of 407bp. RT-PCR detected bovine
coronavirus specifically, but did not detect mouse hepatitis virus (MHV), transmissible
gastroenteritis virus (TGEV), and bovine rotavirus (BRV). The M gene sequences of
MHV are homologus to that of BCV, but minor differences exist in the primer regions,
preventing annealing of the primers. Detection of BCV using RT-PCR was compared
with ELISA and the agreement of BCV detection by RT-PCR and ELISA was 95.3%.
RNA detection in positive clinical specimens was significantly better by PCR than

immunological detection of BCV by ELISA.
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€ 739 g 71A vlelEAg2A AVE
80~160nmo]® positive polarityE I =
single-stranded RNA genome & 7H 2 ith.
& ARvblolg A& FASE F8F P2
NAZAE  spike  glycoprotein (S ; 150-200
kDa), membrane glycoprotein (M ; 20-30 kDa),
nucleocapsid phosphoprotein (N ; 43-50 kDa),
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A Ao BAste Aoz LI M
protein® membranes TAASE AAEUE M
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2, mouse hepatitis virus (MHV), human
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o] Ao 2A FE&F ot FFAELAD
W3- (polymerase chain reaction; PCR)2
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Ugeozn 4astslo] AWAddz g
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RT-PCRY S o] &3t} Folx] AN =
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chloroform& Y3 & ZdA AR s}
Soh. oAl AEAE Heted 2M  sodium
acetate 120p£8} 0.7 volume2] isopropanolS
Y3 -20CoA overnight 3 o2 15000rpm
OS2 4TAA 2087 P AEde
Helz JA"Y RNAE 70% ethanol® A3 %
S AFEE YAHERVZ 1083 -
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(DEPC)7} 0.1% #H7ME $/RTE 20 ¥
RNAE &35l & 2 vulelgiar) 24
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Primerx|=}

A FZuvdle]2] A matrix protein (M) gene
oAl 895-914 nucleotide sequence®l 5'-
GCCGATCAGTCCGACCAATC-3'EZ  sense
primer2 ARS3IH L 1301-1283 nucleotide
sequenc?] 5'-AGAATGTCAGCCGGGGTAT
-3'& antisense primer2 AH&3lth RT-PCR
o 9% FEZAEL 407bpE <l H A

SeELANS

cDNAE #4d3t7] st F2d & 32y
ulo]2{ 2 RNA 10u89 24£9] reverse primerE
gol BToA 585 denaturationd ¥ A
Yol 585 €50l E#3ta 10,000rpmel] A
52 B¢ YAEHESI wgdS FHAAFA.
o71e]l DEPCZ A€ FHT 20ut, 5XPCR
buffer 10x¢, 0.1M dTT 5, 10mM dNTP 2
12, RNAsin 148, reverse transcriptase 14E
¥ 37CAA 1A EAIA cDNAE 4
& o olAE 4T E#sih PCR 3%
o 2% diethyl pyrocarbonate (DEPC)E &)

ZF9 30518, 10XPCR buffer 5¢¢, 25mM
MgCl2 6¢£, 10mM dNTPs 18, sense primer
148, antisense primer 1u£, cDNA template 5
u8, Taq polymerase (5U/u0)E 058 ¥ Uch

PCR %72 denaturationZ}3 22 95CollA
452 annealing JH 2 NTAA 4H6%, 1
2] 3 polymerization #F 22 72ColA 18&
ARt 30 cycled AF o vAITez
R2CAA 7RET AT oS 4T B3
A=

PCRE FFd 382 #As7] st 5u
9] PCR 4AHE% 1m2 gel loading buffer
(0.25% bromophenol blue tracking dye in
25% Ficol)9} E&3te] mlF 05ug ethidium
bromide7t ¥¥H 1% agarose geldl loading
g F 100VelA 3083t TAE buffer (0.04M
tris-acetate, 0.00lM EDTA)dA] mini-gel
electrophoresis  unit (MUPID-2)& AR&-3}a]
ANt 2 &g UV transilluminator2 %
ZHFE st

F20HAY (ELISA)

EH7H B dig zEvulolaiAe] ZAo
2 2133 sandwich ELISAYH .2 FAls
At 96-well ELISA plated] Z=2ZuulolgiA
o thgt FAEFAE coating buffer (pH 9.6)
2 1:160002.2 3A3lad 100w ¥ 37C
oA 1A vRg& v 4°CollA overnight A
71 ¥ PBSZE 33 A3t H|EolvteS
AAs7] A8t 1% bovine serum albumin
(BSA)E & welldll 150ue8 ¥ 37TelA] 2
A1zt v FetH . thAl microplateE 33] A3
sta M 2 AAANRE 100wy ¥l 3
TCAA AR Wittt 23 A2 7Y
Yol Z2tulolB2E FFsI] WE 3= W
A8HE AHEed olAE 1:20002=
g ate] 2t wellol] 100p6% ¥3 37TelA 1
AlZE e Fatch
conjugated anti-guinea pig IgGE A&t
substrate®2  ABTSE AH&3tltl.  ELISA

conjugate= peroxidase
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& ZZunlolg] 2~ FFEF 9 ELISACAM &

Aoz HFE 7IHEAM RNAE F&3Hd
A @ZYUwlo|g]A HZEE] primer (sense and
antisense)& AH83led RT-PCRE 33t ch
I Ax & Z2vblolH A X FEF kakegawa
strain® E£¥elA 323 RNAoIAM F 407bp
o] & IFulo]lg{A M genedl] Eo]AQl &
AA FHFAEC] BAHUSG. 28 muose
hepatitis virus®} transmissible gastroenteritis
virus, & ZEHIo]2{ A RNA FEEdXE &
ol FZAME] YehA] ol RT-PCRY
o] & FZutol 2o Eolido] gl FHeR
uvebstct (Fig 1).
A7 67l F YA vle 42 v
U T A4S A8 FEE 5 AU
ELISAIX &4¢ 287§¢] 7k &2 RT-PCR
HAlME 25 AR Vel (Table 1).
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AApdo Mt BolHl fHa ZEAEC]

byt mEka o] ®
A&stn FgstA 7 % gk
2 JEth (Fig 2).
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8 % 41787} RT-PCRAIA ¥ oz Jehte
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A2 10719 7FE3ES RT-PCRELZ ZHAME
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v 4 $4& 43 FEE F Aok
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Table 1. Comparison of bovine coronavirus detection between ELISA and RT-PCR

RT-PCR
Samples ELISA — :
Positive Negative
Positive 43 41 2
Suspect 10 6 4
Negative 28 - 28
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stk a2 9N Ha® 35718 =
gubitolgi2E obd HaE Wt Ytk

Fig 1. Specificity of RT-PCR for the detection
of bovine coronavirus (lane A:PCR
marker, B : BRV, C:BCV, D:TGEV,
E : MHV, F : control)

Fig 2. Differential diagnosis of calf diarrhea
using RT-PCR (lane A : E coli, B~E:
BCV, F : BRV)
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AH2-El = ELISA¥® vlmste] & of vigzs}
Gol e},

upehA] ol Ao 7V A A
&3ty WA & Z2Ublolgl A8 HZ3)
1A RT-PCRY = °] &8ttt 21 23 &
Zujulelg art AEE Aoz g B9
8o Z2ijulolzg{xe] RNAS HolHQl 3
ZES HAEE F UATh opd HEAA A}
43 RT-PCRY 2 ELISACIAN 4AS Jehd
43719] 7HHE FoA 4147 e s YeRY
9%3%2 dA& Biom 4% vepd 270
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RNAZ} &£45%17] o2 Azt
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2.2 S1 FAAel E0]A<Q] primerg AHg3lo
659bpe] FEAES Ao FEE EFE
o] S1 Az Wizt APEL ENA B
F7t) zole gtk kAt Verbeek 7
< 4 FZvjulolglA M gened] EolH<Q)
probeE PCRY 2.2 A 3}lsio] thE ylola{ A
o} Z¥zGg A3 BV, TGEV, HCV-229E
€ o Yoz AEHA FUyttn don
Homberger 5® M gene sequenced) tj%h
primer2 AX| {9 Z2YnlolPAE AZ3)
95t RT-PCRE A& A3 JgFo e
<% BCVS HCV (0C43, 229E)= HAZEHA
wed ole o ubolzglxe] M gene
sequence?t MHVS} §AY8HA 2t primero] &
Ast= 22 Aol W Fol| primer?| annealing
< Welsty] gEolgtn it ol A
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et FALEo] 87%2 423 Eon FQ
& Zole= FE  O-glycosylation HH<Q
amino-terminus2t AT W F ) o
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Z}t primer$ A2t} RT-PCRYS 33 2
I BolAHQl FE B0 YA o] Bold L &
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5olFQ g2 A9 gl o2 YERYT
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slol2j 20k A2 F UNUh I Folx] A
AteE dodle Eehutolglxg diFFe A
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Aoz uveysith o] Al¥d] AME-3 RT-PCR
He 7189 & Z2Ynloj & 39 HEYHA
oY 953%9 A& BYoh
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