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Abstract: To establish a diagnostic ELISA method for distinguishing RHDV infection and
vaccination, the RdRp proteins of RHDV1 and RHDV2 were expressed by prokaryotic expression

system. And these two soluble RdRp proteins were successfully purified. RdRp protein was used as
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coated antigen, an indirect ELISA method was established to detect serum antibody against RdRp.
After purification and restriction enzyme digestion, the RdRp protein without tag was obtained with a
size of 57 ku. Western blot analysis confirmed that both RdRp proteins reacted specifically with
RHDV1 or RHDV?2 infection sera. And there was no difference between the types of RdRp proteins.
So RHDV2-RdRp was selected as a coating antigen at a coating concentration of 2. 5 pg-mL™". The
optimal serum dilution was 1: 100 and the incubation was 60 min at 37 “C. The optimal dilution of
enzyme-labeled antibody was 1:10 000. The cut-off value was 0. 225. It was proved that the ELISA
method has good specificity and sensitivity. The coefficient of variation in both intra-batch and inter-
batch repeatability test was less than 10%, which indicating a good stability. The samples after
RHDYV challenge and the serum samples after genetic engineering vaccine immunization were tested,
and the results showed that RHDV infection can induce the production of serum antibodies against
RdRp protein, but the serum tests after genetic engineering vaccine immunization were negative. In
this study, the ELISA method based on RHDV-RdRp protein can distinguish between genetic

engineering vaccine immunity and RHDV infection, which provides an effective detection method for

clinical screening of RHDV infection.
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Table 1 Information table of 18 rabbit virus isolates

¥ A By -SR] P Ir AR
Number Strain Accession No. Gene type Country Isolation year
1 AUS/NSW/CAT_2-12/2007 KX357674. 1 GlL.4 WA I 2007
2 AUS/NSW/LWR-1/2010 KX357676. 1 GIL. 4 WK FI . 2010
3 AUS/VIC/BM-60/2009 KX357705. 1 GIl. 4 WK 2009
4 CD/China AY523410.1 GL. 1 i 2004
5 GI1.3/0 cun/FR/2006/06-11 MN737115. 1 GIL. 3 EEE| 2006
6 GI.3/Ocun/FR/2008/08-133 MN746289. 1 GIL. 3 P 2008
7 GI. 3/0 cun/FR/2009/09-48 MN737116. 1 GIL. 3 P 2009
8 HB KY437668. 1 GL. 1 [ 2016
9 Italy-90 EU003579. 1 GL. 1 RRA 1990
10 LIB MN853659. 1 GIl. 2 b= 2018
11 NJ-2009 HM623309. 1 GL. 1 L aREs| 2009
12 RHDV2-NL2016 MNO061492. 1 GIL. 2 faf 2% 2016
13 RHDV-V351 U54983. 1 GIL. 1 B 1996
14 RHDV-NI11 KM878681. 1 GI. 2 [iEREIZR 2011
15 Rij06-12 KP129395. 1 GI. 2 PEBEF 2014
16 RHDV2-SC2020/0401 MT586027. 1 GIl. 2 [ 2020
17 SOS404 MG763950. 1 GI. 2 4 F 2015
18 ZD0 KU882095. 1 GL. 1 W2 2000
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A. RHDV1-RdRp & [ B B I 4lifk : M. Marker; 1. 45 8035 5 0 18 ; 2. gifbar Big ;3. ik ;4~5. 4ifb)5 4 RARp HE M 5
6~7. MEYIZE4L/S RARp & 1. B. RHDV2-RdRp & PG U) S 464k : M. Marker; 1. 25 #0375 5 x5 B 5 2. 2040H0 10 5 3. W% 4.
Ve ;5. AiL)E A RARp 8 H 5 6~7 : BEVI 2046 J5 RARp # 1 ;8. e HY MBP HH

A. Digestion and purification of RHDV1-RdRp protein: M. Marker; 1. No-load induction control; 2. Supernatant before
purification; 3. Inclusion body; 4-5. Recombinant RdRp protein after purification; 6-7. RdRp protein after purification by
enzyme digestion. B. Digestion and purification of RHDV2-RdRp protein: M. Marker; 1. No-load induction control;

2. Supernatant before purification; 3. flow through; 4. Cleaning; 5. Recombinant RdRp protein after purification; 6-7. RdRp

protein after purification by enzyme digestion; 8. Eluted MBP protein

1 EHARIRpEEWEBYIE&4LER

Fig.1 Purification results of recombinant RdRp protein after digestion

M 1 2 3 4

M. Marker; 1~2. RHDV1-RdRp A1 RHDV2-RdRp & H 5

RHDV T /& e BV i 3 52 Bz 45 2R 5 3~4. RHDVI1-RdRp Fl

RHDV2-RdRp # 15 RHD V2 84y B4 1L 375 f=2 17 25

M. Marker; 1-2. Western blot identification results of

RHDV1-RdRp and RHDV2-RdRp proteins with RHDV1

positive infection sera; 3-4. Western blot identification results

of RHDV1-RdRp and RHDV2-RdRp proteins with RHDV2

positive infection sera

2 RHDVI1-RdRp #1 RHDV2-RdRp E B 5 2 £ fH 1 1

& HJ Western blot £ E £ R

Fig.2 Western blot identification results of RHDVI1-

RdRp and RHDV2-RdRp proteins with positive

infection sera
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/R, RHDV H 3 B g 14,28 d J& ] LUK I 8] 5t RdRp
W 1gG PUik (B 4) , BT R 53 0] 52 12400 F1
1:1600. XF 26 {5 RHDV2 SC #k VP60 J£ A T. 72 93
BT 5LV O AR HE AT R, SO 5 R Y O B P
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R SF AT E
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&1 RARpELISAGERENHE
Table 1 Determination of critical values of RARp ELISA

i OD 5, i OD 5, %> OD 50, 8 i OD 50, 18
Number OD 50 ,.m value Number OD g5 ,m value Number OD 50 m value Number OD 50 ,m value
1 0.1309 11 0.096 5 21 0.1919 31 0.070 4
2 0.1157 12 0.109 8 22 0.0725 32 0.1025
3 0.1157 13 0.1402 23 0.1991 33 0.117 6
4 0.156 9 14 0.116 9 24 0.0813 34 0.1384
5 0.1436 15 0.0818 25 0.107 2 35 0.0719
6 0.1870 16 0.1035 26 0.158 6 36 0.1257
7 0.1689 17 0.0957 27 0.1179 37 0.178
8 0.170 4 18 0.1090 28 0.1018 38 0.149 4
9 0.084 1 19 0.117 1 29 0.098 9 39 0.1345
10 0.116 2 20 0.0713 30 0.090 0 40 0.1368
A B
2.07 o ML M2 M3 M4 M5 M6 M7 M8
100 -
SEm ey

15 F B Serum dilution
A. RHDV-RARp ELISA BURIX 16 45 55 B. JKiE M1~MS8 A4 1:100~1:12 800 A [|] IfiL 7 # B J¥ 5 RHDV-RdRp Y Western blot
FAVERES
A. Results of RHDV-RdRp ELISA sensitivity test; B. Lanes M1 to M8 show the Western blot reaction results of different serum
dilutions ranging from 1:100 to 1:12 800 with RHDV -RdRp protein
E 3 RHDV- RdRp ELISA 71 Western blot £ & i# 18 25 R
Fig. 3 Results of RHDV-RdRp ELISA and Western blot sensitivity test

A B

1.5 1.5

g 1.0 2 1.0+
a3 @3
£>y He
o s oz
@) a

©S 051 ©3 05+

0.0- 0.0

0 14 28 0 14 28
B} iE]/d Time It &]/d Time

A. RHDV1 I 0,14 .28 d it RARp 28 [ ML 35 P& AR I 45 5B, RHDV 1 ZEE 0.14.28 d T VP60 B 1 I T HE A A9 46 I 45 51
A. Detection results of serum antibodies against RdRp protein after 0, 14 and 28 days of RHDV1 challenge; B. Detection results
of serum antibodies against VP60 protein after O, 14 and 28 days of RHDV 1 challenge

El4 RHDVI1IE 57 E AT E A I E & &R

Fig. 4 Serum detection results at different time periods after RHDV1 challenge
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VP60 RARpE L]

E5 VP60E B .RdRp EH 5 RHDV2 SC# VP60 EF T
BEERRENENREER

Fig.5 Results of reaction between VP60 protein, RdRp

0.0

protein and serum after immunization with RHDV2-

SC strain VP60 genetic engineering vaccine
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RdRp 1Y 2 i W2 17 51 8 47 [6) 950 o3 A B S v 5
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