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Abstract: [Objective] To establish a rapid detection method of African swine fever virus (ASFV) DNA
based on enzymatic recombinase amplification (ERA) technology. [Method] Specific ERA probes and
primers were designed according to the conserved sequences of B646L and EP402R genes, and MGF360/505
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gene which was one of the ASFV multigene family members. Through optimizing reaction conditions, the ERA
method for detecting ASFV DNA was finally established under the isothermal condition 0of 42 ‘C. [Result] The
detection results of three methods of ERA-ASFV-B646L, ERA-ASFV-EP402R and ERA-ASFV-MGEF could be

obtained within 16, 7 and 13 min respectively. The copy number detection limitation of positive sample was all

10% uL™". The coincidence rate was 100% compared with the common method in the technical standard of ASFV

diagnosis in China. [Conclusion] The established ERA method can be used for rapid detection of ASFV, and

provides an effective rapid detection method for epidemiological investigation and field detection.

Key words: African swine fever; enzymatic recombinase amplification; isothermal amplification; rapid detection
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Table 1 ERA probe sequence and primer sequence for constructing target fragment

IR

Primer/probe

FH(5'—3") PP /op

Sequence Product size

B646L-ERA-probe

CTGGAAGAGCTGTATCTCTATCCTGAAAGCT(FAM-dT)(THF)

B646L-ERA-F1
B646L-ERA-R1
B646L-ERA-F2
B646L-ERA-R2
B646L-ERA-F3
B646L-ERA-R3

(BHQ1-dT)CTCTGCGTGGTGAGTGG-C3-spacer
CGATAAGATTGATACCATGAGCAGTTACGG

GATTGGCACAAGTTCGGACATGTTGTTAAC
ACAAGTTCGGACATGTTGTTAACGCCATTA
CGATAAGATTGATACCATGAGCAGTTACGG
CGATAAGATTGATACCATGAGCAGTTACGG
GAGATTGGCACAAGTTCGGACATGTTGTTA

173

135

137

EP402R ERA-probe

CATTACTTCCTAAGCCTTACAGTCGTTATCAG(FAM-dT)(THF)

(BHQ1-dT)AATACACCTATTTAC-C3-spacer

EP402R-ERA-F1
EP402R-ERA-R1
EP402R-ERA-F2
EP402R-ERA-R2
EP402R-ERA-F3
EP402R-ERA-R3
MGF-ERA-probe

CCTGAATCTAATGAAGAAGAACAATGTCAGCATG 188
CACGGTTTAGGTAAGGGAAATGGGTTGAGT
CGGTTTAGGTAAGGGAAATGGGTTGAGTGG 195
CACCACTTCCATACATGAACCATCTCCCAGAG
CCACTTCCATACATGAACCATCTCCCAGAG 197
CACGGTTTAGGTAAGGGAAATGGGTTGAGT
CAGCGCGTAACAGTAATATATTGTTAATGGAT(FAM-dT)(THF)

MGF-ERA-F1
MGF-ERA-R1
MGF-ERA-F2
MGF-ERA-R2
MGF-ERA-F3
MGF-ERA-R3
B646L-18t-F
B646L-18t-R
EP402R-18t-F
EP402R-18t-R
MGF-18t-F
MGF-18t-R

(BHQ1-dT)TATCCTTGGTAGAAGC-C3-spacer
TTGTACTGAAGTAAGCATAGCTTGGTTGAT

GAATGGCGATTAAAATGTCTCCTGTATTAT
GAATGGCGATTAAAATGTCTCCTGTATTAT
TATTGTACTGAAGTAAGCATAGCTTGGTTG
GTACTGAAGTAAGCATAGCTTGGTTGATGT
GAATGGCGATTAAAATGTCTCCTGTATTAT
TTAGGTACTGTAACGCAGCACAGCTGAAC
ATGGCATCAGGAGGAGCTTTTTGTCTTAT
TAAAATGATAATACTTATTTTTTTAAT
TTAAATAATTCTATCTACGTGAATA
GTGTTGACAGATACCAGCCCGTAG
GTAAAGGCCGTGAAGAGCGATAA

194

192

196

1941

1087

2559
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F3/R3, MGF-ERA-F1/R1. MGF-ERA-F2/R2 fiI
MGF-ERA-F3/R3), ik tH {58 8RB AR 51 Xt .

PCR J2 {4k % : 2 x Taq PCR StarMix 10 uL, b Tiif
514 (10 pmol-L™) % 0.40 pL, 4K 2 uL, ddH,O b2
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20 uLo SZNAER: 94 °C 2 min; 94 °C 30 s, 59 “C(B646L)
62 “C(EP402R)/56 ‘C(MGF360/505) 305,72 C 45s,
5 NMEH; 72 C IEAH 5 min. {4 % # ERA J5i2%,
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1.6 ERA F57ER NiAZRERKFEZIT5MIL
2% ERA J7 3 048 Ui BT, SR Lo(3%) 1)

IEAZ 7w T & (6 2). 4k ERA 1K & iR
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Table 2 Ly(3") experimental program

i orc AREMERYIL S BYL WA BUL
Order number Probe volume Primer volume Activator volume

1 37 0.24 0.84 |

2 37 0.48 210 5

3 37 0.72 3.15 3

4 39 0.24 2.10 3

3 39 0.48 3.15 1

6 39 0.72 0.84 )

7 42 0.24 3.15 )

8 42 0.48 0.84 3

’ 42 0.72 2.10 |
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L ASFV GZ201801 ¥ & & K 241 N #iAR,
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5190, 5 Sy 3RS 1941, 1 087 A1 2 559 bp HIHE
SR B (B 1A~1C) . K918 7 Braifnfm, b3
pMDI18-T #ifk b, HEAT M4 14 4 W 15 H 45 1
(Kl 1D~1F) FI 7 L8 )5, fiv44 9 pMD18T-ASFV-
B646L. pMD18T-ASFV-EP402R £l pMDI18T-
ASFV-MGF. |74 pMD18T-ASFV-B646L.
pMDI18T-ASFV-EP402R Al pMD18T-ASFV-
MGF [#] DNA # D147 58 4.15%10'°, 4.67%10"°
H14.13x10"° uL s
2.2 ERA F5iERI 5| #0HIE
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M: DS2000 marker; M;: DS10000 marker; 1: B646L; 2: EP402R; 3: MGF360/505
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Fig.1 PCR amplification product results (A—C) and plasmid identification results (D—F)
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M: DS2000 marker; 1: B646L-ERA-F1/R1; 2: B646L-ERA-F2/R2; 3: B646L-ERA-F3/R3; 4: EP402R-ERA-F1/R1: 5: EP402R-ERA-F2/R2; 6: EP402R-

ERA-F3/R3; 7: MGF-ERA-F1/R1; 8: MGF-ERA-F2/R2; 9: MGF-ERA-F3/R3

E 2 Eif PCR AR |HIHIENEER
Fig.2 Normal PCR detection results of different primers
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ASFV-EP402R. ERA-ASFV-MGF J7 3% 1 &AL 514
X (&l 3).
2.3 ERA F5EEH MK

AR 15 51 P43 2 W56 7 21T ERA
B, ANHEEHE 4%, DL B BE BT &

()70 B B R AR O SR U], SR g R . 9 IR 45
KR ES M, /B HEANEREREKF, HE
5 B R AR R o 50 uL R BiAR & H, ERA-
ASFV-B646L: 42 'C, 4 0.48 uL, L. FiFsI 4
% 3.15 uL, B35 7 2 uL, % f# %) 20 uL, ddH,0
21.22 uL; ERA-ASFV-EP402R: 42 “C, &%t 0.24 uL,
ELRUWESI ) 2.10 pL, WS 2 pl, W EF) 20 L,
ddH,0 23.56 pL; ERA-ASFV-MGF: 42 C, #4}
0.48 uL, b\ F#E5I 9% 3.15 uL, FIE 7 2 uL, &
fif# 7] 20 pL, ddH,0 21.22 pL.
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Fig.3 Routine ERA detection results of different primer pairs
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Fig. 4 The specificity detection of ERA-ASFV-B646L, ERA-ASFV-EP402R and ERA-ASFV-MGF methods
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Fig. 5 The sensitivity detection of ERA-ASFV-B646L, ERA-ASFV-EP402R and ERA-ASFV-MGF methods

2.6 ERA FEMIEES ML
DAEE DLCA 10°, 10° F1 10° pL ™ g v B R 43
PIWE N, AT 3 X ERA ¥ G N o 4558 (55 3)
SR, BRUESTURLI PR iy, EE A PR R AT, (HRT R 2 1)
THEAE A AR PREIE I E il .
2.7 ERA FiERIGARME AL IE

¥ H ERA-ASFV-B646L. ERA-ASFV-

EP402R fll ERA-ASFV-MGF J5 2 [A] i &5 Il ASFV
15 43 BH PEAZ B A% S A 50 47 9 1 A% R B &, il
GB/T 18 648—2020 JAEPFHIE 2 Wi R PR AES F2 4L
PRI 5 155 2 AT A 45 R EoR, ARG T
()3 Ffsr I 7 v PR RS DN &5 SR 5 41 3 g A T 25 SR
PIRFE 2 100% . FrAe) 3 (1) 77 V60 & JE IR I 1)
TE RS .
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Table 3 The repeatability detection of ERA-ASFV-B646L, ERA-ASFV-EP402R and ERA-ASFV-MGF methods

Jii: B R UK/l {28 5 E2E%
Method Standard plasmid copy number Cycle number Coefficient of variation

ERA-ASFV-B646L 10° 6.71 5.54
10* 8.79 6.15

10° 13.86 10.57

ERA-ASFV-EP402R 10° 6.64 1.20
10* 8.30 9.15

10° 8.64 10.45

ERA-ASFV-MGF 10° 6.92 5.95
10* 9.64 1.72

10° 11.73 5.61
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