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BVDV-1 BISLRJG It E= RT-PCR
KM AR RN

FBAE, #mR’ £ R, Bk, *HR, £ &, Kk w7, £EFET
(1. ZFFL K S BEErE, =78 B 650201; 2. BRUTHFCH ARG, =8 B 650228)

WE: [ AR ] R4 R IR S m &L H 1 & (BVDV-1) Y SE R 9¢% F & RT-PCR K& )7 o
[ 73k ] XS4 5 4R AT B BVDV-1 #kk &3R5, TSRS S-UTR BT Rtk s | fir s
B, A ROS AR R TR N A, FEEAT RS . BB . SRR G REE BRI, [ 4558 ] BVDV-1
R 0 G B A HR £ M B OA 0.25 umol/L, 519 FE A 0.60 umol/L, Xt BH 1 S5 A A v i 14 e K AG: 00 IR
1.7 copies/uL. FeFERE B B M RARRE R MY BVDV-1, MR . FEE . Kt &,
RAEFEFRIRER RN RS RN, Rt RAT, ZBRREUNT 1% RS IERT 172 4 IR iR
FEAR AT BVDV AN, 455541 BVDV FHMERRZR 33 0y, PHEER R 19.19%, 5 (ARFRTEEE AL R 2
Wi RFIE ) (GB/T 18637—2018) 1 sif 2% 65 £ RT-PCR Ml 25 58—, [ 2518 ] AWFSR 7 1% BVDV 5
1 RIS 966 i RT-PCR Ay e b . udtesr . EEML, "THTIRREEARKIN, A BVDV-1
RSN R M 24t 1 T B RR T-BL
FERIR): AR RIS R EESE N 1 B (BVDV-1); SEITOGER RT-PCR; SR ERAG
FE 5 2S5 $852.653 XEAFRRSRD: A TEHRE: 1004-390X (2023) 03—0423-08

Establishment and Application of Real-time Fluorescence
Quantitative RT-PCR for Detection of BYDV Genotype 1

ZHOU Sijia', HAN Diangang’, DONG Jun’, YANG Yunging’,
YE Lingling®, LI Jing’, ZHANG Chong’, XIN Jige'
(1. College of Veterinary Medicine, Yunnan Agricultural University, Kunming 650201, China;
2. Technology Center of Kunming Customs, Kunming 650228, China)

Abstract: [ Purpose] To establish a real-time fluorescence quantitative RT-PCR for detection of
bovine viral diarrhea virus of genotype 1 (BVDV-1). [ Methods] The specific primers and probes
were designed based on the analysis of the genome sequence of the dominant BVDV-1 strains in past
five years. Reaction system and condition of the real-time fluorescence quantitative PCR detection
method were screened and optimized. The specificity, sensitivity, reproducibility, and clinical sample
testing were conducted. [ Results ] The optimal probe concentration was 0.25 umol/L and the primer
concentration was 0.60 umol/L. The minimum detection limit for positive template plasmid control
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was 1.7 copies/uL. The specificity assay showed the established method only specifically amplified
BVDV-1, while no amplification of blue tongue disease virus, foot-and-mouth disease virus, vesicle
stomatitis virus, peste des petits ruminants virus and swine fever virus. Good repeatability was ob-
tained with a coefficient of variation less than 1%. Detection of 172 clinical blood samples using the
established method, it revealed 33 BVDV-1 positive samples with a positive rate of 19.19%, which
was consistent with the result obtained by real-time fluorescence quantitative RT-PCR in the national
standard of the diagnostic techniques for bovine viral diarrhea/mucosal disease in China (GB/T
18637—2018).
for detection of BVDV-1 is specific, sensitive and with a good repeatability. It can be used for detec-

[ Conclusion ] The established method of real-time fluorescence quantitative PCR

tion and monitoring of BVDV-1 type, and provides a powerful technical means for detection and
monitoring of BVDV-1

Keywords: bovine viral diarrhea virus genetype 1 (BVDV-1); real-time fluorescence quantitative RT-
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PCR,; virus detection

A9 BRI NE TS 2 AR BRI TS 9 7 (bo-
vine viral diarrhea virus, BVDV) 5| i) —Fp i 5t
P AR YYR, IR RIRAE R CEE
15 . FREERFINGE, e &R ECH N
T2 ARG S B = . Fe . iRLEHE R
Rtk e 520, BVDV Jg@ T #R & R (Flavivi-
ridae) JEIR BB (Pestivirus), 1A 1 MIER; 4K
P H: 5'4E #HF X (5'-untranslated region, 5'-UTR)
FIER A Z5 My 22 7 O 5 3 SRR, AR
BVDV-1. BVDV-2 #il HoBi-like, BVDV-1 ¥ ik
— B XA 22 N EEF W, BVDV-2 A 4 4~
PRSI A0 U401 S A e 56 v [ 4% b DX T R 1 22 T
BVDV Ui AT AN Bon . P EFEERAT
# BVDV W AlJE BVDV-1a. BVDV-1c fl BVDV-
1m"”, 2014 4F GONG 2" vp [EFHEHES BVDV
FE A RIEATAESY, 438 S HEL Al BVDV-
1b, BVDV-1d #1BVDV-1q., AU, #[E BVDV i
TRtk B 1 8L,

BVDV [ SE 560 2= Rl 5 ik 32 B4 1L 3 e
TR Sz 3 i PCR A 7
PRI IR A, AR Z S HURAS 5% )
WIS, SRR R I i Tk Zz —. hEE
247 BVDV SERF9EO e 1 RT-PCR il i [ % bR
YEFIAR SCAF T, {5 7 5 DR 9 S DR o e A
FEUL G B AZTRA I 7 3 23 BRES R AR A, i
o X JE e PRI R A T 4 T 0T I B B S G I
Do MHEAREES RIS EE S 18, H
B SR BVDV-1 BRI rks /b, A
SEPEERXT BVDV-1 B SER 28 6 5E 7 RT-PCR ki
WARAE, AR LIS H % BVDV-1 RS M AT

BT

AB5E X 5 A TR BVDV-1 25 H
FEHNIEAT LEX 43T, BTN BVDV-1 B
SIMRFRES, SR R R PRSI AR
MK, #57 BVDV-1 S2Af %62 1t RT-PCR Kl
D7, FEXF 2w A8 o M DX RAE AR SEA T ARSI
DI BVDV-1 iR A $e A 250815

1 MR5RZ%

L1 SR R AN RRE

i BVDV i 5 . 8 7 %5 B (bluetongue
virus, BTV). JJE A EF (classical swine fever vir-
us, CSFV). 7/KJt 1 1 RJH#E (vesicular stomatitis
virus, VSV) FI/N 4 558 55 B (peste des petits
ruminants virus, PPRV) il [ % % )% & (foot-and-
mouth disease virus, FMDV) O A1 4 iy B H
KEARA ORGP LI A RAF, BT DNA/
RNA $E PR G BLRR ;172 4 2R i ok
BT AR TR FIlE S5
1.2 FERA

5 7 DNA/RNA $2 O] &0 3 K B4
(U2 AR w5 B R 1 B0 5R) & (Easy Pure
Quick Gel Extraction Kit) Il B KARAALEHE (db D)
BT ; pMDI19-T Vector Cloning Kit 244N [
hEEMAEYH ARARAF; Trans5a Chemic-
ally Competent Cell Iy H At 57 4204 A= W HOAR el
A FRZHl 5 HiScript I U' One Step qRT-PCR Pro-
be Kit (iMEHE, 725 Q223-01) Il F i MEHE A= 4
FHE (7 50) ABR A R] 3 S0xTAE 28wl . Bifis
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Wi . 6xLoading buffer il Marker I ¥ H 549
TR ORI%E) ARAH
1.3 SIWAIRE BIsTh A K

M NCBI GenBank | #; BVDV-1 4 % [A J¥
5, fdFH MegAlign B4 %F Hogb 47 e XF, 40 #r 3k

PRLP S ORAT X 3 AR S S 2 8 7 RT-PCR 5|
Y1 55 CHREFTT RN, SR A Premier 6.0 1% 114F
SebE BRI 2 4. TESIW 1 M GaRE
14 GE), EEATAYTE (E) BROAER

ATy

R1 SIPMREER

Tab. 1 Information of primer and probe

£ 5K name %5 number JF%1 (5'—3') sequence HEFE[R target genes
N ) FW1 5'-CAGTGGYGAGTTCRTTGGATG-3'
3514 forward primers
Fw2 5'-CARCAGTGGYGAGTTCRTTG-3'
5'-UTR
N 519 reverse primers RVI 5-TGGGCRTGCCCTCGTCCACG-3'

R%l probe probel

FAM-CTKAAGCCCTGAGTACAGGG-MGB

1.4 5|¥iik

i F§ HiScript II U" One Step gRT-PCR Probe
Kit Xf 530 2 %P5 [ WA 7 ik, JF ke 1 % %
FES I TG 85 . MR R R 20.0 uL, 1
$E 2xOne Step U" Mix 10.0 uL. One Step U™ En-
zyme Mix 1.0 uL . 50xROX Reference Dye 1 0.4 pL .
10 umol/L E 37514 0.4 pL. 10 pmol/L FiiF5| 4
0.4 uL. 10 pmol/L TagMan #%} 0.2 uL . 4z RNA
2.0 uL A1 H,O 5.6 pL., SR REF M. 55 C %
S 15 min; 94 °C FAEYE 10s; 92 °C 48k 15 s,
45 C iRk 30s, 72 C #EH 1 min, FH Y 54
PEFR; 92 °C A8 10s, 56 °C B k. ZE{#H 1 min,
KA FAM 231G, P71 40 MG
1.5 B AFRAL

SRR B AR ISR, (85 R 51
PREPMR AT e . B TIREFIMA RN, AR
RIS S B0 BE , W BRI R B4 10 pmol/L
BREFRE N 1 umol/L, N EMAZR A 20.0 uL, Y
FL USRI AHREE 45 0.20, 0.40. 0.60 FhI
0.80 pmol/L, #REF ¥ BE 43514 0.10. 0.15. 0.20
F10.25 umol/L, W AKRFIFEF[F 1.4 73,
1.6 REHUTURL R il £

g5yt )s, HHEENS 1T B
By, OVARAZR A 25.00 uL, fI4% 2xOne Step
Mix (Dye plus) 12.50 pL.. One Step Enzyme Mix
1.25 puL. 10 pmol/L EJiF5 (4 1.00 L, 10 pmol/L
TESI 4 1.00 L. Bt RNA 2.00 pL F1 H,O
7.25uL, FWREREHN: 50 °C [ 30 min; 94 °C
A M 3 min; 94 °C Z4EPE 30s, 55 CiHk 305,
72 C HEf 45 s, PHE 35 AMEIR; 72 °C A EEAd

5 min, P34 77 Y1 i 0.8% Bt IS G e E AT
VKo FIUKEE G A DL A 5 B A K/METE,
N SRR HEE I TP 25 D) RO 1.5 mL 25,048
TR (BB 100 mg, AT 100 pL), S8
P I I SR G D B A A T S 82 7= T

% 8 pMD19-T Vector Cloning Kit it 7] &5 15
B, B b2 Wl B Y R B 5 pMDI19-T #%
RIEATIE S, WEEA R, S WA
Trans5ao JB& 32 A 40 M TP i Al s 77 o BRBCR R V& T
37 °C. 250 r/min 3% 3% 3~4 h, #47H W PCR %
%o PCR VAR 25.0 uL, {Ud% ExTag 12.5 uL .
10 pmol/L F¥#51# 1.0 uL. 10 pmol/L F 514
1.0 uL, #4 DNA 2.0 uL fil H,O 8.5 uL, L 2
Fol: 95 °C WiAME 7 ming 95 °C 48P 30s, 55C
Bk 45s, 72 °C M 45 s, THE 35 MER; 72 C
SVIE 10 min, %52 R BHYE M ORI 2 Rl T
BBRAF VAT, X BEE Bk A T 2 R
FE5 A BRGNS PR B BH PR ok, I IF:
TR, HTRZHEAR
1.7 REFERAR

22 5E, 1.5 WA EE) BVDV BHPEAR AR 5
JF R T N 270 ng/ul, M3 3 BT B 1 5 %,
g SO ST AR S A R AL L P DB, LAy
KON DB = & /5y T 15 )%6.0x10%, &5,
Hor 184 955020, #5 DIECH 1.70x10", A5
M Bk 4% B 10'~10" AT 10 f5BE BEFR BE IS, X
11 A [ 88 32 1 A A s 2 4 52 B € ' o
PCR K, SR ZR A 1.5 TP Ak e s nifA
%, DNA B FRA 1.0 uL, M5 iaue i R a0
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1.8 FER AL

2 HE B RNA/DNA $2 UG v B 45 42 e
BVDV. CSFV., BTV, FMDV, VSV #il PPRV %
SEREFEA LR, IR iEAT LI 9 E & PCR £
W, L ddH,O A BRI B R T4 S M
1.9 HEMHAR

FEAILIZEE 3 A [RIRRBEELEE (1.70x10%, 1.70%
107 #1 1.70x10%) ) BVDV Rt FokL, F M kL
AL 3 IRENTOEE R PCR G, %F4s Riktr
BAsgitortr, RS REOHTPN N E
=R
1.10 I RAEAS A

F AR I8 2 57 # BVDV-1 20 58 6 8 &

RT-PCR Jik, X 172 i ARAE & (AR ) FEF 746
Mo FEFCR B 2021 4F 2 F R FE22 Film 78 55
B S TS I RS R B4

R AT ST BVDV-1 K61 7 v ) HE T
PR, R SR AR 2 1 R TS ARG B 12 B B R
VG ) (GB/T 18637—2018)!" i 1) 5 B ¢ Y 58
RT-PCR il 75 i X RAEAS SEA T A, I % A
W25 S HEAT LT, 51 AR EHE B L% 2.
RFEF H: 42 °C [R5k 30 ming 94 C fiAE bk
3min; 92 C7AEME 155, 45 CiEk 30s, 72 C
FEAH 1 min, T HE S ADPEIR; 92 C AEME 108,
56 °C Bk, #EM 1 min, RE FAM G, P71
40 MEA

%2 ERfOERIFTEEEE RT-PCR &5 BVDV A5 |4F03RE
Tab. 2 Primers and probe for real-time fluorescence quantitative RT-PCR detection of BVDV in the national standard

47 name

F%1 (5'—=3') sequence

Kl #E 3[R detection of target genes

37514 forward primers
T 514 reverse primers
REL probe

5-CCGCGAMGGCCGAAAAGA-3'
5-TGACGACTNCCCTGTACTCAG-3'
FAM-CCATGCCCTTAGTAGGACTAGCA-BHQI

5-UTR

2 BRERH

2.1 Sk

HIE 1 A 3 AL 514 FWI+RV Hl FW2+
RV1 B2 GEY 3, H FWIHRVL 1Y Ct {5
AN, W AR A B AR it T e S5

1000 ¢
900
800 e
700 + —
600
500 +
400 +
300 -
200 -
100 bt

) T S U B e I

-100

1

A2 o FLA

relative fluorescence units

5 10 15 20 25 30 35 40
TR
cycles
T ST, RN SCREL.
Note: The solid line is the amplification line, and the dotted line is the pre-
set setting line.

1 S|1FikLER
Fig. 1 Primer screening results

22 JRPARAL
1 & 2 F13% 4 AT BREH R A 0.25 pmol/L
1Y E R 0.60 pmol/L A28 G4, V1 Ct

*= 3 SI¥IFIER) Ct{E

Tab. 3 Ct value of primer screening

AR CtfE FHICHE
sample type Ct value average Ct value
BVDV (FWI1+RV1) 20.762 20.809
20.699
20.801
20.973
BVDV (FW2+RV1) 20.832 20.940
20.957
21.020
20.949
I —

negative control —

1200
1000 |
800
600
400 +
200 +
0

1

AT G 3 s
relative fluorescence units

—200

1 5 10 15 20 25 30 35 40
SR8
cycles
B2 SR THIELE

Fig. 2 Primer and probe concentrations screening
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R4 SIIMIRETTHIER Ct{E

Tab.4 Ct value of primer and probe screening

BREFIREE/

BRI/ SR o

.\ SR L/ - \
T < i O e B R 0 I S
number probe . primer. value value number probe . primer, value value
concentration concentration concentration concentration
1 0.10 0.20 10.566 10.838 10 0.15 0.60 10.238 10.215
10.840 10.465
11.160 10.035
10.785 10.121
2 0.15 0.20 10.434 10.299 11 0.20 0.60 10.285 10.324
10.254 10.379
10.309 10.660
10.199 9.973
3 0.20 0.20 9.934 9.975 12 0.25 0.60 9.645 9.742
9.988 9.988
10.082 9.676
9.895 9.660
4 0.25 0.20 9.879 10.028 13 0.10 0.80 10.832 10.578
10.043 10.645
9.973 10.637
10.215 10.199
5 0.10 0.40 10.848 10.848 14 0.15 0.80 9.926 10.213
10.535 10.379
11.098 10.277
10.910 10.270
6 0.15 0.40 10.262 10.256 15 0.20 0.80 10.996 10.910
10.168 10.887
10.121 11.082
10.473 10.676
7 0.20 0.40 10.012 10.176 16 0.25 0.80 10.098 10.065
10.418 10.020
10.316 10.020
9.957 10.121
8 0.25 0.40 10.230 9.947 17 [EREagiS — —
9.793 negative control —
10.184 —
9.582 —
9 0.10 0.60 11.082 10.764
10.699
10.754
10.520

(BN, R D AR Mk B R T 5 21
2.3 SRR T RLAL) R 4

XF 2.1 R RS WA T B R By, &
il PCR MBI E S, T B S H
BERU/NHTE, #0171 bp (B 3), &MF RS S
ZIPFI AT R R . SR R I BRI R T
G5 00T S S R IR =, DU SR A
AATBE M F A TR
2.4 REBUZRIGEE T SArE th 28

Zekill, BVDV BHPEBURAE DLECH 1.70 cop-

ies/uL IHJ5 A4 BVDV BHE (1K 4 Fi5% 5). FF
PR UERZR P A 7 #2 8 . )=—3.2599x+40.3920),
KRR R=0.9984, ZIEXRBIF
2.5 FrEtilngs

H 18l 5 F5& 6 ATED: AL BVDV A LIg A,
HApwsEzmy ey & B Cofl, R
71 BVDV-1 3298 f RT-PCR Al 77
FERIE R AT
2.6 HEEMRKLS

TEHL 3 AN [F R BEAS BE (10°, 107 F1 10%) 1Y
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171 bp

o 1~6. WHFES; NC. BAPEX IR ; M. DNA Marker,
Note: 1-6. bacterial samples; NC. negative control; M. DNA Marker.

3 ik PCR EFZEKE
Fig. 3  Gel electrophoresis of bacterial PCR

2000
E I
iﬁ_ilsoo iF S ————
B 2
81000}
=2 g
fﬁfé 500 | LA 2/ a5 6L /17 /8 | 9|
=2 1044
5 0
E
_500 I 1 s 1 1 N 1 _l
1 5 10 15 20 25 30 35 40
MEEL
cycles

TE: 1~11L B RERREE 10'~10"
Note: 1-11. dilution gradients of samples from 10" to 10".
4 SERTREEEE RT-PCR RS 1EHHL%
Fig. 4 Amplification curve of real-time fluorescence
quantitative RT-PCR in sensitivity assay

5 ELRIRAER RT-PCR REF R Ct &
Tab. 5 Ctvalue in the sensitivity assay of real-time
fluorescence quantitative RT-PCR

700 bp
600 bp
500 bp
400 bp
300 bp
200 bp
100 bp
1000
» 900t
. 800} -
S 700} 7
B 600 BVDV,
2 500t
R 5 400}
i.ﬁ = 300 |
;;;; 200 |
SE 100t
] 0 - e 1 I
100 I BTV. EMDV., VSV., PPRV, TSFV. NC,
1 5 10 15 20 25 30 35 40
TEFEL
cycles

5 AR ER RT-PCR R MHINIGER
Fig. 5 Specificity assay results of real-time
fluorescence quantitative RT-PCR

#* 6 LATCEEE RT-PCR MR Ct &
Tab. 6 Ct value of the specificity assay of real-time
fluorescence quantitative RT-PCR
FEA AR CtfH
sample name Ct value
BTV —
BTV —

M RERD L ¥ UKL Ctf

dilution gradients number of copies Ct value
1 17000000000.0 5.004

2 1700000 000.0 8.074

3 170000 000.0 11.207

4 17000000.0 13.512

5 1700000.0 17.043

6 170000.0 20.691

7 17000.0 24.027

8 1700.0 27.402

9 170.0 30.863

10 17.0 34.504

11 1.7 36.832

FMDV
FMDV
VSV
VSV
PPRV
PPRV
CSFV
CSFV
BVDV
BVDV
B 44 %+ 8 negative control
BH 4 %t negative control

17.648
17.650

PCR HA#H R ELZ M.

BVDV BA SOk AT 2 PEAER . i[5] 6 Ak 7
AL Al R R DO IR R PR A, A
SARRIYINT 1%, RYIPTESL SO LE & RT-

2.7 IR RAEAK I 45
M 2% 8 I 1. 172 Oyl AR & (HfiLkE) A
33 (A A B, PHMER R 19.19%, 33 fykEAs
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2000
ﬁ S 1500 ARNERSER
Q e
2051000 | 48
= % 000 e
B 5 4 / 14 | 8.4
ﬁ%é 500 17
X2 A
2L oo s
E
7500 1 1 1 ] 1 1 1 )
1 5 10 15 20 25 30 35 40
TR
cycles

TE: 4. 708 M HIFRFRBREE 107, 107 A1 10%
Note: 4, 7 and 8 indicate dilution gradients of 10%, 10" and 10", respect-
ively.

6 I NIERBENEEMHRIEER

Fig. 6 Repetitive assay results for three dilution gradients

®7 3IMEBRHBENEEMHAR CtE
Tab. 7 Ct value for three dilution gradients in
repeatability assay

REvd g R - -
WA WO o THICHE gnp cypygg
dilution number of average
. . Ct value SD value CV value
gradients copies Ct value
4 17000000 13.512  13.551 0.032 0.236
13.559
13.582
7 17000 24.387  24.272 0.173 0.713
24.402
24.027
8 1700 27348  27.467 0.134 0.488
27.652
27.402
Wt — — — — —

negative control

#* 8 ELAIER RT-PCR IRFRFARIGNEER
Tab. 8 Clinical sample detected by real-time
fluorescence quantitative RT-PCR

FEARIR A% FH 3 FH L /%
sample source  sample number number of positives  positive rate
AT Nujiang 22 5 22.73
7% Dehong 45 13 28.89
¥ Lincang 35 9 25.71
K Dali 35 4 11.43
fHi8 Zhaotong 35 2 5.71
St total 172 33 19.19

2P E B RT-PCR Al [ bR S U A
FRAPE, 5 A5 B 2 57 /Y 52980 2 B RT-
PCR Kl 45 R 58 2 —2.

3 itig

BVDV 7R FE A& 32 AT FEE 4k, X
B A4 SRt i T R A TR, BBy
B, BEW RN RS BALSCR,, ik, mskE
B ARSI T 0 & 9 2F B2 W R 2R S A ) 2 4
BIE LS, ABEGE 0T TR0 T BVDV
SHRHFS), R BVDV [ 3 Fl 5 K 5 25 54
K, TCiEH RS Kt , Ao
B3 E N FEGRATH BVDV 1 B3k 5-UTR
PRSF XI5 | D AR, Zead i e A Ak 8 57
BVDV-1 520 2¢ % & fif RT-PCR Kl J7 % . X5
SEREH . 20T E R B S, SIS
TBRHA 1.7 copies/uL, E A& BUERE, &5
RBINT 1%, ERERL . 5885
JEH) BVDV RT-PCR JrikAH AL, AMFFEPTEEST
MR R S kTR % HS T BVDV A
Mfb—2 RT-LAMP £k, FI7E 30 min 580K
W, X BVDV RNA Kzl FR &A% 0.021 pg/uL.
B AR N7 T BVDV RIS IR R 44 >k
RT-PCR #5 J7i%, A #i RT-PCR Uy 10
¥, EARKHER N 1 fg, FLURE 4% T BVDV
B e BT TT R TR EEA . BVDV Rl ik
AWk e, —EHERYE N T BVDV 1Y
K, i X 4K RT-PCR . RPA-LFD K |
PUARM AR B . 4K$iik ELISA F1 CRISPR
L0620 ARSI Y BVDV Kl J5 BT Ky 9
ISR T 2 R A R T LB IR SRR

T 2 I B X 5 i 4 ) R e A
BB R AL R Y, BRI ER SR
PR RI5 IS, SEGHEA T E RSP i 5 K
S, SRR RERAE R T E R . SRHAHSRY
A ST A S 92 ) 5E f RT-PCR X = FA 5
ASHLIX A 172 3 20 A A TG RAE SRl Az i
SEEN 33 5 RES N BVDV BRI, BHEES K 19.19%,
5 RER RN EE R — 3, BABAASI 5 Bir S 1)
R 7 vk LA B i B MER PE . X BVDV-1 /Y
WATIRAIF AP IA B EEE X, fE7%% PCR
RN RRFE R, ARG )50 e AR AR T, A
MRIES 9 0 BABE DNA, 25 TH 80K, 1418
SR B AR P B TR 38 A5 R T L I 2 8 e S A A
RYE, TEAMFR HT B LD E & PCR Y
PRI T 5 MERR Y RS, RAHEUE R
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mAl R

L2,
S

Eiid 38 %

EHE, ALK 1.7 copies/uL FUREAS . IEAh,
AT 5 ST B bR 1 R 26 y=—3.2599x+40.3920,
IR R=0.9984, My Eh Ctfl, x{ih
P& DLEC) log B o XA AR bR S BT I(E , &
x B M 0, HIEEAST BVDV AYEAR & B 48 DL SN
1, 2R EAK Ct{E N 403920, L%T 40, A
U, Ct{A 40 W] VE A% Jr i 0 5 25 S 14 i AUE
BI Ct{H K T 40 BPHE M EAM:, Ct{E/NT 40 I
FIE R BT, 12 R S SR 5 0y R

4 g

AW T BVDV A 1 RIS 58 %
i RT-PCR Kl ik, 2k REBUE R, fesetk
o, HEREMEZN, S4aeimrEd BVDV &
WAURESY, BERE N BVDV-1 BYHLHE2 KR 25
R IMERN S5,

[ &3E 3k ]
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