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pET-28a(+) -3R JRA% & ik & %A= pFastBacl-3R AW A F AL £ 4, 4 Ml 37 CH$5h #228 CIFH 5 d KA 3R
FHEG, Vb G R S Mk M| ASFV 89 18] 42 ELISA Al 7 i | s34l 7 i 04 BB 440 T TR bk i SRR R
Bk HFF MR E Gt ATAem | 5 R AN k5 ASFV F4k ELISA 45X 7 & 2% 70 4 16 J& o i A F 347 45 A
fm‘mﬁ ¥, HREAV . REALRRASHRKEFRLLRAELRG IR TAFORREFHYRG, A RAFRRBEEL
ARG AR 3R TR A A QARSTR & 49 8] 4 ELISA #inl ﬁfzaﬁﬁ M A OHOREH 2 pg/mL, do A5
7 1:80,5%BSA 37 °Céa‘l>ﬂ 2 h, ASFV MM e ik (—#)37 C#F 90 min, $k AR T A 4L 4 B (HRP) 4730 09 £ B
IgG( =4%)37 C M F 45 min, % A4 ELISA 4 7 i #9 Bt ] fe b 19 T F % BT 10%; 5 8 R AT I G R A
(PEDV) R34 2 B (PCV-2) HH 55 vb R 22 45 % 7 (PRRSV) 5 Lo JR M b e i o S SR 5 3% AR ) 7
R HIE AL A 0. 38, ASFV M A £ 640 434045 & T 6 FAL, ZAem ik 5 ASFV 44k ELISA 440X 7) & 69
PP A T TS A B EARFE A5 R K 92% (37/40) (86% (26/30) .90% (63/70), HAXIEA T IR EAEH
& 50 1) 3 ELISA 4 75 ik LA RAF 6945 11 SR S F 0 ST AR T b R o iE 4 55 P ASFV ka4 m]
KR AN BB R A (ASFV) s R AL & % MR B AR E A% ;3R &G ;4 3 ELISA

Establishment of an indirect ELISA detection method based on African swine

fever virus MGF505-3R protein
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Abstract; In order to establish an indirect ELISA method for the detection of African swine fever virus (ASFV) , in the experiment, based on
the ASFV MGF505-3R gene sequence, the pET—-28a( +) —3R prokaryotic expression system and pFastBacl-3R baculovirus expression system
were constructed, and the 3R recombinant protein was obtained by induction at 37 °C for 5 h and 28 °C for 5 days, respectively, which were the
coated antigen; an indirect ELISA method for the rapid detection of ASFV was established; and the reaction conditions, positive and negative
cut—offs, sensitivity, specificity and repeatability of the detection method were detected, and the coincidence rate verification test of 70 clinical
serum samples was carried out with the detection method and the ASFV antibody ELISA detection kit. The results showed that the specificity of
the 3R recombinant protein antigen expressed by the prokaryotic expression system and the baculovirus expression system was good. The optimal
conditions for the indirect ELISA detection method using the 3R recombinant protein expressed in the baculovirus system were as follows:
coating concentration of 2 pwg/mL, serum dilution of 1:80, blocking of 5% BSA at 37 °C for 2 h, incubation of ASFV—positive serum ( primary
antibody ) at 37 °C for 90 min, and incubation of horseradish peroxidase ( HRP) —labeled goat anti—porcine IgG ( secondary antibody) at 37 °C
for 45 min. The indirect ELISA detection method had a coefficient of variation of less than 10% between batches and within assays, and had no

cross—reactivity with the positive sera of common pathogens such as Porcine epidemic diarrhea virus ( PEDV ), Porcine circovirus type 2
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(PCV=-2) and Porcine reproductive and respiratory syndrome virus (PRRSV) , and the cut—off value of the detection method was 0. 38, and

the detection of ASFV positive serum diluted to 640 times was still higher than the cut—off value. The positive coincidence rate, negative
coincidence rate, and overall coincidence rate of the detection method with the ASFV antibody ELISA detection kit were 92% (37/40) , 86%
(26/30), and 90% (63/70) , respectively. The results indicated that the indirect ELISA method based on the 3R recombinant protein had

good specificity, sensitivity and reproducibility, and could be used for the detection of ASFV antibody in clinical serum samples.

Keywords; African swine fever virus ( ASFV) ; prokaryotic expression system ; baculovirus expression system;3R protein;indirect ELISA
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Fig. 1 Results of prokaryotic expression, purification and identification of 3R recombinant protein
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Fig.2 Baculovirus expression and purification of 3R recombinant protein
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Fig.3 [IFA identification results of 3R recombinant protein
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Fig.4 Indirect ELISA optimal reaction conditions
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Table 1 Results of sensitivity test
i H M SRR Serum dilution
ltem 1:20 1:40 1:80 1:160 1:320 1:640 1:1280 1:2 560
S/P {f S/P value 1.76 1.38 1.13 0.99 0.70 0.50 0.37 0.19
HELE R Verdict result + + + + + - - -

(IR &3 2 G2 R
Fig.5 Results of specificity test

i FH A WF 5% S 57 09 [R) $2 ELISA A I J7 2% Al
ASFV Uik ELISA A8 i 50) & Xt 5 43 55 5% FH P 1 v
(5N 1~5)F1 S PP RE FHPEIMYE (s 1 ~ V)
ARSI 25 S HEAT XS b, 25 SR A e bR iE S % 3.2.2 |
ASFV $iti& ELISA A7) & a8l 45 (FHYE S/P =

0.3;BAM: S/P {H<0. 3) , 2%F 1 & ¥ilE]42 ELISA #:
I AR X 55 e SR InE . WK 6,

4 e

HHI ASFV MGFs %) Z F 51358 K Dy Be AT K %0, (5
HIFR S5 F T, MGF360 Al MGF505 & K X F 4E
3 T PO PR35 i ) s A )3 R i i 32 2

[ BTHEREFEH, 5T MGFs 19 3E R Sl 122
B2 H AT ASF R80T By = 07 ), A B 5% R 04
## MGF505-3R 11 JF A% B AT 75 3838 R 4t , X kil
ASFV HT R L & BA 23 L, ARk
pET-28a(+)-3R Ji B E ik KRGtk &2 KW &
BL21(DE3) &z &AM, 75 % 3R A E ALK,
FERPAR K DAL AR R W 3R BAEM, R
SR AR SRR A A oy T R kT Al
b, A AF R T HE N 12 mg/mL B 3R A EH,
AW A pFastBacl -3R FRREHER L R LR
KIHFFHE DH10Bac Bz S MM, Fi e PCR %% 0
IR E ARG Y SO 4, 25 R s Rk It gtk T
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Table 2 Intra batch test results
. S/P {8 S/P value e -
R — — — FEE brifE 22 SRR
HE 1 HE2 HE3 -
Sample x Sd CV/%
Repeat 1 Repeat 2 Repeat 3
FruEFHYE L7 Standard positive serum 1.39 1.65 1. 66 1.57 0.12 7. 81
PR AP M Standard negative serum 0.04 0.05 0.05 0.04 0.00 3.76
ASFV [HPEIME 1 ASFV positive serum 1 1. 64 1. 68 1.55 1.62 0.05 3.19
ASFV [HPEINTE 2 ASFV positive serum 2 1. 86 1. 81 1.78 1.82 0.03 1.83
ASFV [HPEIE 3 ASFV positive serum 3 1. 17 1. 11 1.13 1.13 0.02 2.26
ASFV A I 4 ASFV negative serum 4 0.05 0.05 0.04 0.05 0.00 5.06
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Table 3 Inter batch test results
. S/P {H S/P value s "
B _ - — FHE R ERRR%
k1 w2 LK 3 -
Sample x Sd CV/ %
Batch 1 Batch 2 Batch 3
FrERHPEIMLYE Standard positive serum 1.01 0.97 1.10 1.03 0.05 5.23
FrUERIME MY Standard negative serum 0.05 0.05 0.05 0.05 0. 004 7.81
ASFV FHPEINE 1 ASFV positive serum 1 1. 69 1. 68 1.70 1. 69 0. 007 0.45
ASFV BHPEILYE 2 ASFV positive serum 2 1.91 2.07 1.92 1.97 0.07 3.81
ASFV FHPEILI 3 ASFV positive serum 3 1.75 1.77 1.55 1. 69 0.10 5.93
ASFV [PEIME 4 ASFV negative serum 4 0.05 0.05 0.04 0.05 0. 003 7.28
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Table 4 Detect results of serum samples
\ [8]4% ELISA #4525 Indirect ELISA test results/ ) .
i A L A o
Sample \, < . . " . Total/ 1} Ratio/ %
POSlllVe serum servings Negatlve serum servings
H, ﬁ;ml“j: I\ K
‘ HEMMHRE” 37 3 40 92
T b AL Positive serum servings
oy Ul FE 1L 355 3 %
hU.Jn SERK ! HIE . p 26 30 %6
Commercial reagent Negative serum servings
box test resulls a1
0X (esl resulls = + 49 21 70 90
Total
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Fig. 6 Test results of serum samples
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