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Establishment of Real-time Fluorescence Loop-mediated Isothermal Assay

for Detection of Classical Swine Fever Virus
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Abstract: In order to make early diagnosis and prompt prevention of swine fever, a real-time fluorescent loop-mediated isothermal
amplification method for rapid detection of classical swine fever virus (CSFV) was established. Using Primer Explorer version 4 to design 4 sets
of primers for the SUTR non-coding region of CSFV, the best primers were selected to establish a real-time fluorescent loop-mediated
isothermal amplification assay for CSFV, and the specificity, sensitivity and applicability were verified. The results showed that the real-time
fluorescent loop-mediated isothermal amplification method established in this experiment was consistent with the real-time fluorescent
polymerase chain reaction detection method for 128 clinical samples and 22 artificial interference sample by hog cholera live vaccine. This
method only has amplified reaction for classical swine fever virus and the minimum detectable concentration was 10 fg/uL.. There were no
amplified reactions for eight pathogens such as virulence, highly pathogenic highly pathogenic porcine reproductive and respiratory syndrome
virus and porcine circovirus type 2. The real-time fluorescent loop-mediated isothermal amplification method established in this experiment has
strong specificity, high sensitivity, good detection effect and simple operation, so is suitable for rapid detection of clinical samples of CSFV.

Key words: classical swine fever virus; real-time fluorescence loop-mediated isothermal; specific detection

FERE RONTRAME . BORYE, 2R R ARG, &
VR AN TGS, AR R B AL R 1 L

¥&JE (Classical swine fever, CSF; X% Hog
cholera, HC) & —# HH 28 #L {15473 5 ( Classical swine

fever virus, CSFV) Bl A & QLm0
FEI BRI Z A E S EIRIE . 2 i R
FRIEFE T Fegs R BRVE N AR b il B R B4
%, EEEERBOVRED. B E R R
WiksHER: 2019-05-07

EEWH: MASEANFESTIR (2017A030310175); ERESM AT
X B 77 E N (2016YFD0500600) ; I~ ZR & RHLIX117 B (20178020207004)
fEERN: ZIRR (1996-), &, i, WARE: SRMEPRIEAR
BES: HE (1983-), %, L, Wb, WsTAE: SREEYRNIR
N

I R A, 330 CSF HIIRPRIZ iAo 1 AR AR A
HATWE CSFV EEARES % el Mg
VRO, G LA ORI S W B0 A 7, (HIX
THER HAAAEBOREOR S NG, #E SR
ARG AL, ASEH T BRIl . 7>
T TR R Z T CSFV s iiAniZ
Wr, I A5 S B o R A B X N Creverse
transcriptase polymerase chain reaction, RT-PCR) Fl15Z
ff 9% PCR (real time polymerase chain reaction,
real-time PCR) *1, X6 PCR Ml 7 V24775 s Wik ]

261



MK EmBHL

Modern Food Science and Technology

2019, Vol.35, No.10

Koo AUBE RS A S Y, Htk, e )R
FOT K —FPuRAERE . ZotidHm B 5 TR o1
W EAINTTVE, DMERLH TR Z A, T
JZH P2 K

SRR OGN FE R Y ) B (real-time
loop-mediated isothermal amplification, RT-LAMP) &
R FH S 5 51 M IASCRE S 2 AR 28 I AR R 5 't
Kl B DNA BAERMNAAWHEN, 26E 5 kb
IR R, WP AR R . B
IRIAGH  BURBE T R R SRR ARG B S
AR T LA 5 LAMP RIS X 9% 5
5'UTR PR~F XA BRI B A 7725, ASEILAR
HAER . S THRAERIRIN B, BIEAZm RIS
Wit RSk, (D S8R ) S 2 WA 1,
I E RS R -

1 MR5ERE

L1 A#

1.1.1  REEBR B
BRI, WWET R 254 IR 2w Fil
HR S B A IR AR S SR PRSI S B S
FEVERETE (GDrl180), MWH) RAKMAM R 245G RA
FIFIG IRV AR AT RN 2 BN, W
H S IR AT 5T A SOR AT A= P R A A PR 75
PIIERIERETE, WET AKAED T 256 FR 2 &) g
IR RO S S0 R 5 EIE 2 ARV
i UXAL-R), WWH R KER SV ORAE S ARG R

ATl FEIRIGAREEA, B AR RIA P 2454 FR A =]
R,
1.12  EZX5 fetett

Bst DNA polymerase large fragment, I H 3
New England Biolabs A#]; SYTO-9 %Jt4uktl, TWH
2 [H Life Technologies Corporation; 5|4 (IE[R4M5|4
F3. &IA4M519) B3, IEFMNEIY) FIP. IAIN 519
BIP. IE[A¥5]9) LoopF. &FIFA5I4) LoopB), il H
ATAYTE (B FIRAF; i RNA/DNA £
HUaGfIE (R4410-03), W H ) MISEIEAEY) A F]; DNA
PR S CIERDOEZ) (051011L), THET XL
IR R AF R A .
113 EZZBEE

-80 ‘CIfAiAH, DAYA-024, 3£[F Thermo Fisher
Scientific; i & O, PICO17, 3E Thermo
Fisher Scientific; JEimiE& %, MS 2, 5[ IKA AF];
THEALIAE, 1000 pL+ 200 uL+ 100 pL. 10 pL+ 2.5 uL
Z£[# Thermo Fisher Scientific; QuantStudio™ 6 Flex,
<[ Life Technologies.

1.2 277 %

1.2.1 314kt

48 LAMP 51403 R, SHFEL 51 itk
1t Primer Explorer version 4 Chttp: //primerexplorer.jp/e)
EF5%F CSFV 5"UTR HILRSF XIEAT LAMP 514151,
A5G 2 25 514 (FIP A1 BIP). 2 44054 (F3 1 B3)
M2 %3519 (LF fl LB) BRI W5 R WE 1. Fr
HBET AR TR (B GRAFEK.

=1 5FTIBIR

Table 1 Primer sequences

LA 5lIRAT S AR

igd)

CFSV-F3-1 GTATACGAGGTTAGTYTCRTYCTC

CFSV-B3-1 GCCATGWACAGCAGAGATT

CESV-FIP-1  TCGAACTACTGACGACTGTCCTTGCCCAYAGTAGGACTAGC
CR N CFSV-BIP-1 YGAGATGCTAY GTGGACGAGGCCTATCAGGTCGTRCYCC

CFSV-LF-1 GTACTCAGGACTTAGACCACC

CFSV-LB-1 CATGCCCAAGACACACCT

CFSV-F3-2 TGCCCAYAGTAGGACTAGC

CFSV-B3-1 GCCATGWACAGCAGAGATT

CFSV-FIP-2 CCTCGTCCACATAGCATCTCGGGTGGTCTAAGTCCTGAGT
Crsv2 CFSV-BIP-2 TGCCCAAGACACACCTTAACCCCTATCAGGTCGTRCYCC

CFSV-LF-2 GAACTACTGACGACTGTCCTG

CFSV-LB-2 GGGTCGCTAGGGTGAAATC
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CFSV-F3-2 TGCCCAYAGTAGGACTAGC
CFSV-B3-1 GCCATGWACAGCAGAGATT
CFSV-FIP-3 GGCYTCTGCTCACGTCGAAGGTGGTCTAAGTCCTGAGT
CrSV3 CFSV-BIP-3 YGAGATGCTATGTGGACGAGGCCTATCAGGTCGTGCTCC
CFSV-LF-3 CTACTGACGACTGTCCTGT
CFSV-LB-1 CATGCCCAAGACACACCT
CFSV-F3-2 TGCCCAYAGTAGGACTAGC
CFSV-B3-1 GCCATGWACAGCAGAGATT
CFSVA CFSV-FIP-3 GGTGGGCTYCTGCTCACG GGTGGTCTAAGTCCTGAGT
CFSV-BIP-3 YGAGATGCTATGTGGACGAGGCCTATCAGGTCGTGCTCC
CFSV-LF-2 GAACTACTGACGACTGTCCTG
CFSV-LB-1 CATGCCCAAGACACACCT
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F 1.2.4 (R NAR REATIEEY 48, [N 251EN: 63 C
E I B 30 min
1.2.7 ER MR EE

ZIRE ZhRE RIS 246 RT-PCR Al

J71%) (GB/T 27540-2011) ,  FHSERJ % real-time PCR
FUAH FCRESLI CSFV S % LAMP [H] 80 128
PG ARRE S, I B BAPEA I 25 SR s, PN IS
Tk,
1.2.8 & JRAFASE R AL

Z IR E ZhrE CREIRR BRS¢0 RT-PCR Al
J71%) (GB/T 27540-2011), FHSERT %)% real-time PCR
XF 22 GG REE A TR, BRI Z S AR )
S35 18 pL I PRAFE A AL BRAS I 2 L IS IRG 28 B 4
U EE RNA GRIEZY 1 ng/pl), IRGZTES,
N IS4 A R RNA (I REE . R
28 [ FARUE ) SR 5% % RT-PCR K& 5 2 ANAHTF 72
71 CSFV SE 2965 LAMP AN 5 VA6 T4
Je PRI R i, 8 3ok B BH A 45 SR L X, PP A
CSFV SR %56 LAMP Al 75 v A R R R 75 52 AN
[E] I R i ST

2 FER5vHS

2.1 %

¥ ihik 5 R R G L

PAFEZLK AN 100 pg/uL CSFV ki DNA JyBABH
FERR, a3t EIRBETHG 4 B 51 E T R R s
%6 LAMP 948 ) 8. 5190kt B and 1 21K 4
JiR: 4 E5|9 G S By hk, Aed i
ERAE =), AE R ) B RIS TR R 2 i A 22 5
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Fig.1 CSFV-1 primer screening test results
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Fig.2 CSFV-2 primer screening test results
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Fig.3 CSFV-3 primer screening test results
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Fig.4 CSFV-4 primer screening test results
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Fig.6 Specific test result-2
2.1.3 CSFV 56 LAMP A48 7 ik 49 R 4%
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(1) CSFV Jiiki DNA AR, 4341 CSFV SER 5%
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P (CAEZ RN, — M, 0.01
fo/uL TR DNA AR I 38 B 7, Al 25 S AR,
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Fig.7 Sensitivity test result
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Table 2 Contrast table of clinical sample test results
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i, REUER, EXFR&AEENLERE, HiER
Y THGAEAL, 5 B R g RO s
J6 PCRIER BT e Feethod, (B2, seibpr
TR T, AR K3 E A KA,
Rk, g7 —Fpois. HERG. EERE Ry
I E AR 2 W R % ) % B K e

I FERY AR (LAMP) /& Notomi 25T
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5} 5¢ % RT-PCR (1) 60 min & A7 2O FN S8R A G474 1)
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