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Establishment and Application of a RT-PCR Assay for Detecting Bovine Coronavirus
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Abstract; The aim of this study was to establish a more sensitive RT-PCR assay for detecting
BCoV and to detect CoV from clinically ill yak in the northwest grasslands of Sichuan. The
RT-PCR assay was established through designing primers targeted to Nsp7-Nsp9 fragment of
BCoV polymerase gene and optimizing the reaction conditions and system, and the clinical sam-
ples were detected by the RT-PCR assay. Results revealed that the RT-PCR assay have good spe-
cificity and stability, and the detection limit of viral nucleic acid of the assays was 1 X10 “pg+ L '.
Comparing to two RT-PCR assays targeted to the N gene of BCoV, the RT-PCR assay in this
study has a remarkable detection rate for BCoV in clinical samples both of bovine and yak. In 125
diarrhea samples of yak in the northwest grasslands of Sichuan in 2016, the CoV detection rate
was 71.20% , In 98 nasal cavity samples of yak in the northwest grasslands of Sichuan in 2016,
the CoV detection rate was 72. 45%. The RT-PCR assay for detecting BCoV established in this
study has a good specificity and stability. BCoV is an important causative agent of yak diarrhea
and respiratory disease syndrome in the northwest grasslands of Sichuan.
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A= 55 4k %5 B (bovine coronavirus, BCoV) 1] L)
| T AR AR TS L AT A A 9 RN I TE 0 L I
BELE T FE B N 04T 45 9% AR B T B R I 2 3
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ORF1b) 1 5 A~ 45 44 25 [« Il 5 2 R g &5 1 (HE) |
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BCoV 12 W Fil it 47 %% 2% I8 & % M 19 RT-PCR J5
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BCoV FHYE#R T 45 5 PF 59 F 19 995 75 (D Bk
KRR FE A . 4 %2 R & (bovine rotavirus virus,
BRV) A= 2 V5 16 75 / %6 B9 9 # (bovine viral di-
arrhea virus, BVDV) Swun0603. 4= 2 Ik 9% 3 (bo-
vine astrovirus, BAstV) Swun0201. &4 % & % &
(bovine enterovirus, BEV) Swun0510 . 4= 4 /N %5 75
(bovine parvovirus, BPV) . 4 kobu %5 # ( bovine
Kobu virus, BKV) 4= K99 K & Swund025,
HIRFSHIAR Y T H Swun3736 ., 4 I 5= K 2 R 5
Swun2930 A4 P25 s 25 i AT Swun1639 AR 3CSE
JRIR L AR Y5 2 TG R A6 ML A9 A% TR AR PR AR S e &
A7 .
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57 4y 3~6 J % R 4= A7 W fub e 2 5 3 A AR i) S 4K
T (2017 AR A )14 4 D3R5 .20 fy 3 H i LA
NYE A HE VG FEEFEAS (2015 AER B U i B .
20 1 3 W LA PR HE A= A B I TR T R AR Y S

OIS FERAMIA LR .

T AT 2 WA B FEA 125 iy 3 AR LN
YEA- IR V5 Ze M REAS (2016 4F 6~8 H R A MU I 4 bl
WU TE FIE N 20 ) B R g B B3R iy 8 AN B
1) .98 3 6 F 1% LA AT N I b voh A ) I O Wi T
PRIIE IR HE 28 1Y T o s 4K 7 AR AR (2016 4R 7~
10 F R A M4 B U5 96 3 A M 20 )7 B R 5
B BTHE R 7 AN . ITEFEAR T —80 CIAFF
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B AR Sl T TaKaRa 23 7] s DNA Marker, DH5«
JESZ 25 B SR 4R BGE R & T AR TR (R
) Ay A PR ]  AXY prep™ DNA i [R50 7] &
I F Axygen 23 Al ; 48 M3 Y66 B 3T Cary50Probe
(Vatian 22 w], 2D ; BE B AR R 48 Doc2000 (Bio-
Rad 2w, 36 [E) 5 5 # % Uk 8 0 Bl (Eppendorf 22
AL FEED
1.3 3| migit5a

FEXT GenBank 438 19 4 BCoV £ 3 A
P9 SR 92 50 2% % B AR (GenBank acces-
sion number:srp 108885) 4= ¥ {5 & 2 7 It i) ZL wll
B EFELE N BB IR SF R RS AL Nsp7-
Nsp9 R B iR e 51 4, 51 9 8 4. F. 5
CGAGTTGAACACCCAGAT-3" R:5-GAGACGG-
GCATCTACACT-3', L3 1., 9" 3K B 230 bp.
M A T A TRABRA RS K.

1.4 ZERIRE

W I R 2SR A S W W JE AR A 5 PBS(L : 5)
oo R A, — 80 CUKAA R E VRl 3 .
3000 r+ min ' B0 10 min, FFYTHE, FFLA 12 000 1« min ™!
B0 30 min, B |3, R J5 4% B8 Trizol Reagent 1 A
P42 R RNA, I ¢ iR 3 s 370 & 130 W 6 6 L
cDNA, —20 C {17 % M ;s DNA & BUR H By-54 05
2,20 CRAFH.
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Hiuwkezx pMDI9-T 84k, 3 # 1b K15 #T 7§ DHS5«
A2 SN Tt B e B A ST AN T HE RN
LB WA 5 75, 37 "CHi 9% 8 h 1 kL £ B it 71
P CE A Bk A A T AE AT BR A BT
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F 25 pl) xR KR BE N 45~55 C AT Ak . FE L
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RT-PCR J7 247K D0 o 5 2 o T BR .
1.10 =#h RT-PCR 7AiM LL &
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® K BT e S 1) RT-PCR J7 ik Fn sk [2].[3]
i IE R BCoV iy RT-PCR J5 ¥ [l B XF 56 £ A
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P 2 3 o s X T A7 R 0 G A3 3 b 9 A A
R YE B R 1, =By ik A Sk B ) PCR
a7/ 53 /NI Rl DE R

Table 1 Primers information for three kinds of RT-PCR assay
LoRIIRES HEAE A 519 )5 51 BIE/E 3V
Test method Target gene Primer sequence Source of primers
1 Al F:5'-CGAGTTGAACACCCAGAT-3' AR5
R:5'-GAGACGGGCATCTACACT-3'
2 N F:5'-GCAATCCAGTAGTAGAGCGT-3' [2]
R:5'-CTTAGTGGCATCCTTGCCAA-3'
3 N F:5'-GAGCGTCCTTTGGAAATCGT-3' [3]
R:5-GCTTAGTTACTTGCTGTGGC-3'
1.10.2  =FhJ5 ik i RAEUE LA A ISk L2 ]

FSCHERL3 PRI 5 | 9 4T PCR UL, P24 461, 5%
T M WEE 5 P Kk 5 . FH R mT AR 6 I e B R
B OB s e 2 pMDI19-T 244, 3 % Ak K FF B
DHb5a B2 A5 40 B, 0 18 tH P A S AR
FRM LB IRAREE 37 3, 37 "CHE 5% 8 h, H A 2
BRI TR G 2 I 2 R, 6 4E T AR A BRAS /1T
A BHPE JBORE 10 4% 328 38 A0 B8 J5 A A (1< 10° (1 X
107" ~1X10°), [b# =Ff RT-PCR & I J7 1 19 £
R
1.11 IR A5 BCoV B4 il

F AR 8 8 57 B9 RT-PCR J7 ¥ %} 2016 4F %
BN VG AL B R 125 0 %8 4 18 15 258 A A LU Je
98 3 A WZ WK L T S 1o A5 T) Sl I G T 9 i S IR PR 2R 1
TR B s 3 T RE AR 4T BCoV By # I L 43 B7 4 4
CoV 78 )11 75 4t B i i 3 4718 L

2 & B
2.1 f£4LH RT-PCR K Rk & & &4

4k ) RT-PCR 2 I & & K 45 1. Fil iR i
12.5 plo B F 514 (10 pmol « pL ') % 1 L,
cDNA 1. 5 pL, ddH,O % &£ 25 pl. JZ B 4
94 °C AR 5 min; 94 CAEPE 30 s3;49 “CiB k 30 s;
72 “CHEAP30 s, 4k 35 ANFEI ;72 CHEAH 10 min; 16 °C
LY
2.2 HiEMESRME

ZIT R RE BCoV FHAEREA fhR Y H B A
B, % BRV.BVDV,BAstV,BEV. 4= 4 /N5 5 . 2F
Kobu #5824 I8 K99 K g AT B . 4 W #0 A AR U0 1]
BRI A VR P ARG MR T L A R S SRR BRI AR IR IR
B gtl 7 H P R A T
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2.3 AEMEEN

FHAS 36 B 3 09 A6 0 5 4 % ] — AR 3 I A2
For i 25 R — B AR IZ O A R AF R R M (AR
JR) .
2.4 FIEMERE

XF 1. 57 e T i) £ FH PR s o i JBORL MR RE AT 0
FE RS 100 ng o pLt BRURPE G TN 25 SR
7N s FE 1X107 A B B BH M A o S5 T UL B Y SR
X BCoV By MR S ARK M R A 110 *pg « pl7',
Wb WA 0 B T 7 1 A A R

F2 ZWMAERHEFLLR
Table 2 The detection rate of three kinds of RT-PCR assay

2.5 =7 BCoV FiEMIEL

2.5.1  ZFpEI BCoV J7 ¥k XTI IR BE A By 4
R = Fp Oy kSR PR EE A BCoV iy A6 Y 2R L
2.8 AT E PCR 7= 85 I 7 45 L E S22
BCoV R B, Fik 2 Mk 3 kil BCoV FHPE
14 B8t AN G5 — B0, BRI & 57 19 5 K A B
PEREAAL S Tk 2.3 Kl iy & f e A, A LA
B #7 1 RT-PCR J5 i %5 P 4= FLEE 4 1 BCoV £
DU AR AT B 47 B A I 8RS

PR 2 A A A R 5 23 YEAFEAR SR R 25 2R J5 ¥ 3k P

Koy ik Sample type and results of beef cattle Sample type and results of yak Source of
Test method .

I8 V5 20 (n=156) WEE (n=57) VM (n=20) IR 38 (n=20) primers
1 12.50%(7/56) 12.28%4(7/57) 75.00% (15/20) 70.00% (14/20) LN
2 5.36%(3/56) 7.02%(4/57) 15.00% (3/20) 20.00% (4/20) [2]
3 5.36%(3/56) 7.02%(4/57) 15.00%(3/20) 20.00% (4/20) [3]
2.5.2 =M BCoV Jr ik i) R B I 2.6 KA H BCoV B4
ﬁé%ﬁ?&?"*ﬂ&(?ﬁ” = B A A R VA JEE B A 27 1 RT-PCR K 75 2 %) 2016 4F
100 g« pLt BUBRPE ARSI 45 R R L AR g BT 68 F =R F U1 A& BT L IE F IR M 2L B 2R
_LEI’Jﬁ(zEE’Ji@IVﬁ 1X10°° pg « pl ' 2% 3CHK i BT Y 125 £ B2 4 T A A AR LU K&

(219238 Jy i A 225 SOk 3 13 Ty vk 1 R 805 43 5
 1X10° . 1X10"pg « pL ', AilEe g 57 7 vk R
PRS2 SOk 2 38 i 7 1k 1 R B v T A 4L
R S SRS JHRGE 1 ik i R AR T =
B,

®3 EHESHEAT BCoV G HE

98 17 W Wi 38 W £ AIE B 4R A Bl 3K T R AT
BCoV By . &5 R 41 3,58 4 Frax. xi ke i iy fH
PEREABEAL PR 2 20 50 HE AT )5, GiE SE A ) JE %, W)

Bt g — 25 56 UE A 3 56 2 57 19 RT-PCR 7 32 %6
25 R WERA T

Table 3 The detection rate of yak BCoV infection in diarrhea samples

¥ ¥ Farms A B D E F G H &4F Total
FEAKC/ B Sample 18 19 10 10 5 13 20 125

BH P FEAS B/ 14y Positive samples 13 13 7 7 4 9 15 89

BH % / % Positive rates 72.22 68.42 70.00 70,00 70.00 80.00 69.23 75.00 71. 20

x4 BEHFREHATR BCoV M H =

Table 4 The detection rate of yak BCoV infection in nasal cavity samples

M ¥ Farms A B C D E F G 41t Total
FEAEL /Y Sample 15 15 10 15 17 14 12 98
P44 REA % /45 Positive samples 11 10 7 11 13 10 9 71
FAE 2/ % Positive rates 73.33  66.67 70.00 73.33  76.47 71.43  75.00 72. 45
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1B 1% W% EE 4 BCoV.BRV . BVDVI 12 | gt H A
B EOE TS R A B OB, A0 B U0 A% 3% . Nebovirus
SELII (2 T RN IR M . AR S 56 0 o
A7 AR T 25 %5 0 B AR B TS REAS o B AR 2R R
WA AE BCoV # i2 ¥ %1 (GenBank accession num-
ber:srp 108885) , {H R H [ 4 BCoV 2 Wi Ml it 17 s
S 2 W B9 RT-PCR 7367 DL KB W # B
RT-PCR J5 ik AT S A% WG R 5 1 35 A REAG H
i F BCoV & /& 3% 40 b 8 2 i 22—, B A
BLEEST BB RT-PCR J7 35, DL &5 4F I PR FE A
BCoV Mk 3, ST R MBI DL N 56 6l
5 RT-PCR Jy v A BEAG 1 229 85 AL 4 AR UESE N
BCoV BHM: ) 4= I VS 2 AR A, B, ATH Gen-
Bank H1 42 &8 19 4% BCoV 1Y R & Wl 3L [ LA J 47 4
N 5 K 7 50 AT AR WS B 2F oA R N R AR
SN 0,011, 85t 20 % BEARTE [ — 7 S R AEAR S
Fefil Sl 0. 014 (20/1 470) s BAEEEIL I Nsp7-Nsp9
JPHIAR 52350 0. 004, B 1 20 Y0 B A 7E 7] — 1 25 &
A AR S A R 0. 003(10/3 193) , His S5 R g 2K T
N LR AR 53, W), A Wl 3k B AE N RS W) i
CoV Hr L J2 5 FH 0 40 7 R 4 500, PR, AR B
BCoV AR Nsp7-Nsp9 R Beiit 514, iz
SIS R S A Ay R b2 H AT BCoV
RT-PCR K1 J7 3 v fec i 19 5 P A4 FAE 4= 30
R AT B R I8 L S BCo 'V A6 0 RT3 47 975 =% 8 %
REETHENTA,

KFHEL BCoV MTATHR F % BHR D i A
LN & T JRL AT 2F T A i A . (A AALAT 1
3 T FH G R A IV W AT 2 R AT B R
BCoV iy IfiL i PHAE FAR & . 117G b 5 g 5 7K o5 Ji
R LT E R X 2 — . e 3R E =2 A4
FEHH ML X Z — o T e SRR IR Y F AR b 3 AR
B e AR A5 AR R EE SR
RN R FNFCT SR ARAR & ™ AR, AE# X
2016 4 6—8 H R [ 1 b X 42 2 I 15 3% (A A ) A
FH . BCoV 7 FHME S 8/8  FEAFHM: % 71. 2024, %
BN PGS 4 IS REA v BCoV Kt RAEw . £ T
BCoV &4 A= IS . B AT A 4 9 1Y) T 22995 I, 1T L of

SE BCoV J&: I L AE 4= I8 15 i & 22 I 1A, o s 4 I
T5 1 Bl P BRI T Bk

A IR I S 2 5 25 A AE 2 15 TR ARl i 5 — K2k
PRggs o R R R L W DL B
A BPIV3 .BVDV . IBRV . BCoV BRSV %57 5
BE B 5 0 O I A6 I Y o8 H M 5 R Kk . fE Al
BRI 32 R PR S5 TR A/ 4k e R e B O I i S,
W PG 25 B A R AR A 2 k0 . (R B R R WG
FE 2 I W 5 0 25 A I 1R 5 BT A T O 2 R, X
2016 AF 1] 74 Jb B R AR A 98 1 W IR T FE AR E AT 9%
JF2E KL PB4 CoV S B2 7/7 BEAR B R
72.45% ,BCoV AT LA 51 #7244 VS L AR
A A T EL SR AR T WS R 25 A A 0 TR R
DR300 DRI L A 1] PG b 4 A IR W8 3 5 9 27 A AiE
BCoV $ i % & 2 ff1 {1,

4 & i

By ST BCoV iy RT-PCR #a il 7 %, % 07 i
MR S A RAEIAE] 1X10 Ppg e pl !,
i BCoV' A G I RT3 AT 9 27 I A 4 1007 i 2 R
T B AT 2F R A 25 SR R )1 PG b R AR AR TS
S AR AR R 2 B A W R S 5 IR 2 1) R B s
K+ BCoV B AR & L ik W] BCoV J& 1 P b %
JE A 24 5 0 I A 5 2% 5 A 1) B 0 i
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