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Abstract; In order to develop a simple, highly — sensitive and accurate loop — mediated isothermal nucleic acid
amplification ( LAMP) for rapid detection of African Swine Fever Virus, specific primers were designed based on
the highly conserved region of P72 gene of ASFV. By optimizing primer concentration, temperature and time, the
SYTO9 real — time fluorescent LAMP for rapid detection of ASFV was established. The results mainfested that the
real — time fluorescent LAMP assay was performed in 63°C for 40 min, the assay was capable of detecting

10 copies/pL, and no cross — reaction with PRV, CSFV, PRRSV(A), PRRSV(E), PEDV. A total of 70
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clinical samples including blood, tissue and feed collected were examined by this method. The result showed that

4 blood samples and 9 spleen samples were positive, and the agreement of positive rate between real — time

fluorescent LAMP and qPCR was 100% . Overall, the real — time fluorescent LAMP in this study is rapid, simple

and effective and this method therefore suitable for clinical samples in field.
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Tab1 LAMP Primers designed for the P72 gene of ASFV

4151 GIE7E2 FFAI(5° -37)

W54 FIP AGCTGCAGAACTTTGATGGAAATTTAAACATTTCCGTAACTGCTCA
M54 BIP ACGGAGGCAATGCGATTAAAATATTCCTCCCGTGGCTTC

A A5 F3 CGTATCCGATCACATTACCT
4hi5 1% B3 ATATGACCACTGGGTTGG
#5149 LB CCGATGATCCGGGTGCGAT
M5 FIP CATGAGCAGTTACGGAAATGTTTTTTGTTCATCTATATCTGATATTAGCC
P54 BIP AATTTCCATCAAAGTTCTGCAGCTTTTAATCGCATTGCCTCC

B Sh5149) F3 TACAGCTCTTCCAGACGC
Ah514) B3 TAATCATCATCGCACCCG
#5149 LB GTAATGTGATCGGATACGTAACGG
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Fig 1 Primers screening of real — time fluorescent LAMP for ASFV
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Fig 2 Optimization of reaction temperature
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2.3 REERZRERMEE LPL1x10°~1x10°
copies/ WL [ p72 PR BRE Sy 5 B ik A7 52 ) 56 St
LAMP ¥ 38 253 (1K 3) /R, ASFV SCHF 956
LAMP il 75 ¥ B IR A M FR >4 10 copies/uL, AS-
FV S22 LAMP bR 2 (1 4) R BIZA I 7

EEUR G E SRR E 2
RIPLIECR R,

HIEL 3 LT AT R E AR A 10 copies/ ulL,
FA 3 R CofE N 30. 21, I AR 7 ik de i
MAGFIECH 40 cycles , Bl A [ W B8] 4 40 min,
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Fig 3 Sensitivity of ASFV real — time fluorescent LAMP
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Fig 4 Standard curve of ASFV real — time fluorescent LAMP
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(1) p72 FEPR BOR AR AR 4T SEIN 920 LAMP 474
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#:0 MA - 1610 BISERZOE PCR AL EXT 1 x10° ~1 x
10" copies/ WL ¥R (1 ORI AR A T4 3, 2551 (&1 6)
R, AR EE 0 BURL I REAS | SR IIAS Ty A
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Fig 5 Specificity of ASFV real — time fluorescent LAMP
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Tab 2 Repeatability of ASFV real —time fluorescent LAMP 14000F A
N 12 000
DNA i - N 10000
(copies/uL) Ct{H SH51(E FrifE 2 AT TR o 2000k
;{i 6000
19.07 4000 F
- / ,/
" 2 008 [
1 x10° 19.19 0.22 1.17%
19.11 -2.000
00:00 00:08 00:16 0024  00:32  00:40
19.57 I i)
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3500 000f B
21.93 ., 3000 000
4 Ay -
1x10 )1 56 21.92 0.05 0.21% % 5 500 000 |
322000 000 / ey
21.99 #1500 000 4 /
1 000 000 3 7
24.26 2 ,
500 000 ! > l
24 1 OFEHIW"NII AR A - -
1 x10° 4.9 24.63 0.46 1.88% 2 4 6 810121416182022242628303234363840
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25.23
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27.97
7 9éEE = PCR Y
25.97
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26.98
A : Portable isothermal fluorescence PCR(MA -1610) ;
29.12
B: ABI QuantStudio 7;
32.64
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32.44 L Al N — N s
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Fig 6 Verification for the applicability of ASFV real —
28.75

time fluorescent LAMP in different PCR instruments
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2.7 WRA &SN RGN ASFV 52
A2t LAMP J7 35 AR E T 3% qPCR [RIE X 70 43
Il RAE S AT ASFV A, 455 (£ 3) fs, LAMP
ﬁ?ﬁ*ﬁ?ﬂ”l"ﬁ A oy MLRAE A 9 A3 RELEASE oty G 0 BE A

HAHES A EIE , 5P UE T 15 qPCR Rl 25 51—
HLAFEHEN 100%

*3 LEW LAMP 0 qPCR G KRG NS R
Tab 3 Parallel test results between real — time

fluorescent LAMP and qPCR for clinical samples

Zh R
[ETE Y] B
Real — time LAMP qPCR
Tk 20 0/20 0/20
11713 30 4/30 4/30
I ik 20 9/20 9/20

3 eSS
FI 2018 4F 10 3% [ 2 & o 01 3 I 9 2 1
DAk, T &5 GiE 55 4 [ o B ] A 0 R A ik R R
FEHE RIS . DRI U I ) B3 T2 R T
PRI R B AGRE R BA A E L, LAMP
P YR BRHAG U AR BEAS X PR ST X Sk 4 - 6 X%t
19 ,7E 60 ~ 65 CHHIRZ5F T 40 ~ 60 min BIH]5¢
A, HA Oy PRBE AR AR, T T A
W LAFAE L R RE 0 I R A, H AT LAMP £
D45 B 00 0 5 2 B MR B AR R H T 3
B BRE i P K 1k A B B SR T i A6 L i B vk XA
AR BOR S AR AR H LT 55 BAAE S A TR
S HBLAR R B I R UK RN 5 J2 T S i
B A ) 1 AR TS G, 1 A LAMP K il 5 AR w:
PATE IR PRI A4, Than Linh Quyen SEAF5E % Bl
SYTO9 fER—FI A K AR SIS FAM AHIE
[ DNA Z&GHR UL ISy 485 nm & ST
498 nm) , LR {5 W b ey | 2 BORE e X RGO
TR SO, T T LAMP 4734 5 i i 7 v
(S A B TR e LAMP A I A o 1 LA %
R R
PR, ASWF S ST X AR PN IR B P72 SER IR ST
X IR BET 47 57 M LAMP K0 514, 145 2 451

Y12 ZRAME1MRN L 23051, JE R SRR EE | B ]
S N A AT A [T IS 3 AR B AR 2 R

WY SYTO9 G kL, i 1 AR PRI B SY-
TO9 L9256 LAMP PRGN T vk . A5 ik
B, 76 63 °CH R Z57F T S0 40 min BVAT 5 i
P IR, etk 15 ~ 20min 56 AEAII 2] ASFV ; R
B, B ARA IR N 10 copies/wL; 45 5k B4,
PRV CSFV .PRRSV \PEDV 545 8 A & A 3R 5 Pk
PR A, B R REUYNT 5% s/ F AR,
AR AR HERE 196 8 PCR I EAF G %R
100% ; & A &R 8) , AGE T 45 2¢Ot PCR
A, TR A58 FH 45 Fi o B 2 it PCR X ES

ZE LT, AW T B T SYTO09 245t

IRV I B 55 I 26 LAMP PR Sg A6 I Jr i
A BRI (40 min)  RBUE S FRFPEER EE
PEGF A6 m ERAERIE A S 15 gy 3E A T
SR, T T AR IR I e S 2 W, AR
VAR I 57 0L 2 A Ay 4 it 1 — ol ik,
AR
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