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Abstract : In order to investigate the prevalence of bovine coronavirus (BCoV) in different regions and cattle
population at different ages in Yunnan Province, 357 fecal samples (61 diarrhea and 296 non-diarrhea samples)

were collected from the cattle at different ages in 5 farms in Dali, Luliang, Shilin and Xundian from 2021 to 2022
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to detect BCoV by RT-PCR, followed by analysis on the N gene sequence for BCoV positive samples. The results
showed that, for the 357 samples, 51 positive samples were detected, with a total detection rate of 14.29%, and
they were from all the 5 farms, with a farm positive rate of 100% ; the detection rates of the samples from the cattle
at 1 week old, 1 week to 1 month old, 1 to 6 months old and over 1 year old were 10.00%, 19.23%, 10.81% and
17.31% respectively ; those of diarrhea and non-diarrhea samples were 36.07% and 9.78%, respectively. Four complete
BCoV N gene sequences were obtained by amplification, which, by analysis on homology and genetic evolution,
were highly conserved, with a nucleotide homology from 99.0% to 99.8%, locating at the same sub-branch with
the domestic reference strain, with close genetic relationship and the nucleotide homology from 97.7% to 99.9% ;
they were at the same large branch with American strain 4-17-03, 7-16-23, 4-17-25 and Japanese strain GF2020,
with a close genetic distance ; but they were at different large branch with American original strain Mebus, with a
distant genetic relationship and the nucleotide homology from 98.1% to 98.2%. In conclusion, BCoV might be widely
prevalent in the cattle population in Yunnan Province, especially the calves at 1 week to 1 month old, which might

be caused by transportation or introduction. Therefore, it was necessary to strengthen the monitoring, control and

quarantine against the virus, and speed up the development and application of corresponding vaccines.

Key words : BCoV ; epidemiological investigation ; N gene

4= 5 R % B (bovine coronavirus, BCoV)
fe gl A IEVS M H W R . 15 H R A BRIk gy
BCoV JGAET- #0122 — i el
Y, FETREK, HKWE. BCoV A ffiE& Yy
RIS . YR R Sk RS I
FEEEELRT, AR ALK A/t
REA — € ML, IR A hidh A KRG T 2k o

BCoV Jy % Ji¢ IE %% RNA i %, J& T & &

PR B R E R R R B bR 2 Jm A P,
%léﬁéﬁ 27~30 kb, AHE 10 4N FF i 52 HE
(ORF1~10) , M2 5 A1 3" JERIPE X 4. Horp,
ORFI1 % % £ % #& [ PPIA, ORF3. ORF4,
ORFS8. ORF9 Ml ORF10 43 5 4 5 il %k 2 B ity
BE. BIRBEEGA (S « WEER (E) .
BE (M) MEZREER (N SFgiEa Y,
Ho N BB RS, TR 5%

Z WAk .
BCoV TEF [ iz fF7E " > M, (HEH L/
BRRATIEOUR WHEIRIE . AHT T X = A

F8 73 iy DXRUARAL 24 37 A0 )32 BR300 AN [R) 46 18 )
AR AR RE AT BCoV I A 4 134T 973 2 1
i, UANTE = BCoV 4 F AT i S 5 Je 3t
BARNRFE, AN =4 F BCoV G f2 4 it
%,

1 MREE%E
1.1 kRIES b

FERR R H 2021—2022 =4 KL B R
AR, FEE4ANHIX S KA R FER A4 138
fERE 357 1y (R D, G 61 M IFTEFE S AT 296
P AEREVE AR S o BUORE SN A& S B PBS 2 i
MRS, R RAL 3 Ik, &I RNA $2 B0 &
i P REAT R B RNA I, RIEREF R &
UYLEH T53E4T cDNA &%, FFE T -20 CLRAFHH

FT 1 20212022 F 4 M XA EFR G IEFEHERERST

B Ay
ENDES S s S 2
RRE R e ime A e nm 1P st
Ak
Pl nE 0 0 90 0 90
BE (D 4 0 0 49 20 69
MR (432 0 20 57 27 104
Tk mBAE 20 6 27 4 57
F ) "nE 0 0 36 1 37
&t 20 26 259 52 357
1.2 FEIFIES
RNA & B & R B0 & kL

B 7 &, K% R 44 B, DL 2 000 DNA Marker.
DL 5 000 DNA Marker. 2XEasy TagSuperMix. /&
52 A5 40 e DH50. PMDI19-T # /4. AMP. IPTG.



AT R F

X-gal, ¥ HIEEESEMARAF: LB W7,
LB 3lE, WHEE SEHEDRHAR AR, {5
FITFRAES 353 R 2 i AR K S sh W 15 2 e P 7 E5 1%
S E R
1.3 SIS &K

% 2% GenBank . & fi M BCoV & #k
(AF391542. EF424616. MN982199.1) J¢%, #
F 51931 A Primer 5.0 F1 oligo 7, 1% N 2 [H
BT 1Al 51 4 DA K 156547 3G 52 8 N LR 1) 514
JIMAEERE R 2, HEWERAEMRHARL
A BB e

%2 BCoVi|¥EE

v
3140 4 A 7 (5—3") © YK bp
AE
BCoV-F ATGAGGCTATTCCGACTAGGT
N 450

BCoV-R TGGGTGCGATGTCTGCAAG

BCoV N-F CTTGGACACCGCATTGTTGAG 1412 (5N 4

BCoV N-R TGCCGACATAAGGTTCATTCTC A 1347 bp)

1.4 #4h RT-PCR talll 5 BCoV N K7

PA 1.1 H AR B 451 cDNA AR, BT
BCoV il 51 #7347 PCR 914, [ M4 % 25.0 uL:
2 X Easy TagSuperMix 12.5 pL, dH,0 9.5 uL,
BCoV b AL 51 # %% 1.0 uL, 4R 1.0 pL.
PCR [ NAEf?: 94 CHUALME S min; 94 ‘CAME 40 s,
58.5 CiB -k 30s, 72 C #Ef# 2 min, F 3% 35
G35, PCR F=4 1% B Jlg b o6 Jic L kAL 0. BA
BCoV Kl Ay BHE () cDNA B, FIH B N
FE Y8 5| P AT PCR 735, PCR R MR R 546G
MAE . RNFEFF: 94 CTIAEME 5 min; 94 CAF
P 40 s; 59 ‘CiEk 30s, 72 ‘CZEAH 2 min, 35
TEH . I3 W2 sk e R ROt 2iifh, %
% pMDI19-T # 4k, 1k % DH50 B2 S0+,
S0 5 IR %, HRECER 20 ve B TURLHEAT PCR %08,
NG R A TAYRHE AR AR T Xl
45 IR fi ] DNAstar AR BT VI 9F 82, K PF 82 7 514
NCBI I # 17 BLAST Lt %, H DNAstar. MEGA

2022 FEE 39 B 11 1

7.0 SEERAFFEAT RIEPE AT BE A R 2
2 HERESH
2.1 Fffh RT-PCR &

il b RT-PCR J5 ¥5 Xt 357 43 £ & it 47 BCoV
R, LAt 51 PRYERE S, SIS PR YRS 20K
14.29%, 4 NMHLIX 5 KA A IR, BRI
HR A 11.53%~17.54% (R 3) o FHEEAEMY I H
5100 H 0 v BN AR 450 bp 261, A
i ) 1% B IR W e I vk 25 SR L 1

3 ImAKHESR BCoV PRMENILEER Gt

H X AR SRR/ Ay FRMEAR SRR A PR R /%
x5 90 12 13.33
R (3D 69 8 11.59
PN 57 10 17.54
TR (43 2) 104 14 13.46
2] 37 5 13.51
Bt 357 51 14.29

bpp M 1 2 3 4 5 6 7 89

10 1112 ¢

M. DL 5 000 DNA Marker ; 1~11. 25 ; 12. Pt RR,
1 EB##5AY BCoV PCR #&I45 R

ANRIAEE A R S 3 s H BCoV BEAE, Hrr,

1A —1 HEEA- I BAER HR dm, N 19.23%
(526) , 1% KU Ekz, R1731% (9/52) ,
1 SN 1~6 HEAHRHmWAL, 43714 10.00% (2/20)
1 10.81% (28/259) o J§ 5 A Ak G V5 #F & 3
A BCoV BAMERS Y, o I V5 R 5 BE YRR tH 2R
36.07% (22/61) , AFMEIEFEM A 9.78% (29/296) .

2.2 N[ PCR ¥ 48, vif K%

Pk ik & 437 i B AR M BCoV BH 4 # 5
BEAT N IR Y3, SRRy 24 % KER
1412 bp ) N £ [ J¥ % (BCoV-YNOl. BCoV-
YN02. BCoV-YNO03. BCoV-YNO4) , £ 7%
HHHE BN —8 (Bl 2~3) .



FE Do HA N

bp
2 000

1000
750
500

250
100

M. DL 2 000 DNA Marker ; 1~4. &% % BCoV-YNO1.
BCoV-YN02. BCoV-YNO03, BCoV-YNO4 ; 5. A/ F8

2 BCoV N ERFJ tELER

M 1 2 3 4 2

bp bp

2000

1998

500
250
100

1412

M. DL 2 000 DNA Marker ; 1~4. 4&:& %4 BCoV-YNOI1 .
BCoV-YN02. BCoV-YNO03. BCoV-YNO4 ; 5. A tE3FFE.

B3 BCoV N HEEEELEER

2.3 NERHFF ST

P AT PE . BI YL, R84 %
1347 bp 1 52 % N EEF 7 51, 43 5l 8 BCoV-
YNO1-2021 CKFE) . BCoV-YN02-2021 (FEE)
BCoV-YN03-2021 (f1 ) BCoV-YN04-2021( F-fi)) .
2.3.1 N UR M KOs AE kA o A B
DNAstar # 4 41 () MegAlign 3t 17 4 4% #% 1 18 ¢
B R FoHE T R B /R 7 A AT FIVRE 0 i, SR K
B [ P55 A 99.0%~99.8% 98.2%~100%
4 % N EH %) 5 GenBank 1) 45 %% (£ 4) &
xR N B R P 5 RV 97.7%~99.8%, & Hk
R A BAPE N 97.3%~100%; 5 15 23R E 25 F ik
R A PR N 97.7%~99.9%, & I FR A LT A
98.0%~100%; 5 Mebus Ji 4 B bR A% T F2 [FJ5 14
98.1%~98.2%, ZAFEFLAHALE N 98.4%~98.7%. #4
4 % N 3R 7 %) 5 GenBank H' 46 45 & #i[X BCoV

m AT W F

tl'

Bk NEER TS, FH MEGA 11 8AF A NJ 3k
o WA (B 4) HafF . 4 5 NEEH T 5
S U IR E DU ) B A s — AN NP3, SRS R
B, Hih BCoV-YN02-2021 (fi ) F1 BCoV-
YN03-2021 (A BB HLiL, BCoV-YNO1-2021
CRKFE) A1 BCoV-YN03-2021 (fifi ) AHERAE
4 %75 5L H 4-17-030 7-16-23. 4-17-25 FITH A
GF2020 Z5E R AL T [F] — AN K 73 3 Hag A% R BB,
HEM A ILFE A, 5 546 2 /R Mebus &b T4
A (1K 43 32 HoR 400 BRI
3 iig

WP Y R, BCoV AERETZAEE, &
Hi BCoV 470 J BH 1 2l 20%~35%. 8% 52 2% 12020
SRV 47 fy 35 AE FE 5 E 4T RT-PCR AG M, &
Bl BCoV K th N 17%; 18L& 192019 4 Xt 75
e e R b (X 336 3 6 36 {8 i3E 47 RT-PCR fax I,
KILBCOV K N 69.05%; Bl b 7 s 55 112018
SF H PCR A X R EH 6 > 14 KR35 1875
BEAT BCoV A, & B ¥ 44t 2 04 18.95%.
AW FIE I RT-PCR AR T =M A 44 He
X 5 KA FAERE S, R I BCoV K &Ny
11.53%~17.54%, “F144 14.29%. EIRA VK ()
993 75 PHHEAG H 2R LL ] Y — 22 &S ol KA IR, HIX 4
ANHLIX 5 GRS R A 8 2 B RS R AR TS FE &
BIH i BCoV FH T, #2278 BCoV 7E = B 8 AT
JEE R RERL, X BB TR LR AL L T VB
By AU R I, 1 E—1 H# 44 BCoV
R R s, N 19.23%, LR AT RS REE PR
NN S LA G OG: 1 JE R 1~6 H
5 (1) 4= B BCoV K th 5 IK, 43 7 4 10.00% Al
10.81%, FIRES 1 JA & B BBk 28 BEE BT AL =,
1~6 H B BUS AR AN S B WL Z T e, s 25
BIEM 52 A K 1 % BL B BCoV A H R A S
(17.31%) , AIREE I B AR B 2 88 TR 20
IR AR DG . TR 2 Wl IS WL Sk
s /R 52 25 0L, o3 A1 I 2 JA N TR Y BCoV HE



i 1T A

2022 FEE 39 B 11 1

% 4 GenBank 1 BCoV &5 8

oy F51% ;f s LA gy LTS
Mebus U00735.2 ES 2003 | YAK/HY24/CH/2017 MHS810163.1 % 2018
4-17-03 MH043952.1 % 2018 | BCoV-China/SWUN/HN3/2018 MKO095173.1 % 2018
4-17-25 MH043953.1 % 2018 | BCoV/CH/HB-BD/2019 MK903505.1 ¥ 2019
7-16-23 MH043955.1 % 2018 | BCV-AKS-01 KU886219.1 2016
BCoV-ENT AF391541.1 % 2001 | HLIJ-14/CHN KM985634.1 ¥ 2014
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LSU-94LSS-051-2 AF058943.1 % 1998 | BCoV/FRA/EPI/Caen/2005/02 KT318083.1 ¥ 2015
OK-0514-3 32 AF058944.1 £ 1998 | BCoV/FRA/EPI/Caen/2008/04 KT318086.1 2015
E-AH65-TC EF424616.1 £ 2007 | SWUN/NMG-D10/2020 MW711287.1 % 2021
BCoV_2014 13 KX982264.1 & 2016 | BCoV/FRA/EPI/Caen/2014/12 KT318094.1 ¥ 2015
ICSA21-LBA MG757138.1 % 2018 | BCoV/FRA/EPI/Caen/2004/14 KT318096.1 2015
ICSA16-LBA MG757140.1 % 2018 | 14-DEC-2008 FJ556872.1 ¥ H 2008
ICSA-pool-LBA MG757142.1 % 2018 | TCG-8 LC494174.1  BA 2019
BCoV/FRA/EPI/Caen/2003/05 KT318087.1 % 2015 | IWT-27 LC494153.1  BA 2019
ICSA16-EN MG757139.1 % 2018 | TCG-7 LC494173.1 BA 2019
ICSA-pool-EN MG757141.1 % 2018 | GF2020 LC642814.1  HA 2021
BCoV/FRA/EPI/Caen/2010/06 KT318088.1 ik 20-2015| BCY%4 EU401985.1 % 2008
BCoV/FRA/EPI/Caen/2013/10 KT318092.1 i 2015 | SUNS5 EU401984.1 2008
BCoV/FRA/EPI/Caen/2012/07 KT318089.1 i 2015 | BCO.44175 AHO010063.2 & X 2000
BCoV/CH/GS-1/2019 MN894884.1 % 2020 | V270 EF193074.1  #&E 2006
BCoV-China/SWUN/A1/2018 MN982198.1 % 2020 | BCoV-China/SWUN/A10/2018 MN982199.1 2020
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