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, 80% ,
s 5%9 s
(Hoffmann et al,
2005)
(Immunoglobulin of egg yolk, IgY)
IgG ,
IgY
( , 2004, 2006; Schade et al, 2004;
, 2009) ,
(Lu et al, 2008; Qin et al, 2018,
,2019; Hu et al, 2019; Xu et al, 2020)
HSHRV 0.2~50 g ,
BEI
, HSHRV
HSHRV ELISA
, HSHRV ,
1
1.1
I (HSHRV-JMI)
(Mandarin fish brain cell, MBC)
200 300
1.2
L-15 (biosharp, BL313A) (Excell,
FSP500) ( , C100C5) BEI (Aladdin,
P104878-25ml) ( , B220708)

-80 (Diamond, A100442-0500) Marcol52 (

( ) , 70133758)
V ( , JOI121B)
(Biopanda, CB-003) (Abcam,
ab6877) TMB ( ,
TMB-S-004) (Biopanda, STP-001)
1.3
1.3.1 MBC
37°C , 10% FBS
L-15 28°C  CO, 24 h,
90% 1000 TCIDsy HSHRV-JMI, 28 °C  CO,
72h, 90% 80 °C
2 , —80 °C
MBC 96 , 28 °C
CO, 24 h 10
, 10" 107, 8
28 °C 2h , 2% FBS  L-15
,28°C  CO, 7d,
s Reed-Mench
1.3.2 HSHRV-JMI
BEI 0.5%, , 37 °C,
120 r/min, 24h
10% 96 HSHRV-JMI 4
-80, 7 000 r/min 5 min 3
7  Marcol52 , 12 000 r/min 15 min
3 500 r/min 10 min ,4°C
1.3.3 200 100
1 mL 1x10” TCIDso/mL
14 d , 1x10® TCIDso/mL
14d , 1x108
TCIDsy/mL 20 d 30
1:4° ,
1x10” TCIDsy/mL 1 mL
L-15
1.3.4
3 - (pH=4.8)
,48°C lh 3% 48 °C

1 h
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1.3.5 HSHRV ELISA 12 , 3
, 3 ,
, 1.3.6 MBC
1:100 , HRP IgY 1:3 96 ,28°C CO,
1:50 000 , 450 nm 10 107* TCIDs¢/0.1 mL
, ODys50>0.1 / 200 TCIDsy, 500 uL 2
S/N (sample/negative)>2.1 56 °C 40 min 4
100 uL 100 uL
28 °C 85 r/min 3h
, 1:10 1:50 1:100 96 , 28 °C Co,
1:200 1°:400 100 pL/ ,4°C 3h PBS , 10% FBS L-15
18 h, 3, 5 min, , 28 °C Co, 7d
200 pL/ , 37 °C 2 h, 3,
5 min, 10 d
20 d , 1:100 2
, 100 pL/ , 37 °C 1 h, 3 2.1 HSHRV-JMI
, 5 min, PBS 1:50000 HSHRV-JMI MBC ,24h
, 100 uL/ ,37°C ,24h  20%~30%
50 min, 3, 5 min, 100 pL/ 48 h
TMB ,37°C 10 min 40%~60% ,72h  90%
50 uL/ , , ( 1) 72 h , 107*
ODyso TCIDs/0.1 mL
96 , 2.2 ELISA
1:100 2 12 2.2.1 ( D,
, 1:100 1:100
2 8 ODyso
4 °C 18 h 37 °C 11 100~1 : 400 , ODyso
lh 37°C 2h 1h 2h >1 ODaso
4 °C 18 h 37 °C ; 20 d S/N=3.8,
1h 37°C 2h lh 2h 20 d ,
1.3.4 SPF
2.2.2
(largemouth bass virus, LMBV) S/N ODyso
, MBC ,
PBS (2, 1200,
SPF 0.5x10°® TCIDso/0.1 mL , S/N=3.94,
1.3.5 ODyso
2.2.3
1:100 2 S/N>2.1 ODys0
12 , , ( 3, 5), 1:100
8 1:1600 ,37°C 2 h,
S/N
, 1:100 37°C 2h



(Channa argus xC. maculate)

ELISA

1759

1  HSHRV-IMI (MBC)
Fig.1 Lesions of HSHRV-JMI in mandarin fish brain cell (MBC)
a. ; b. 24 h ;C. 48 h 5 d. 72 h
F 1 IRE AR MRS BR AN PR M Xt BR 1 RE
Tab.l Negative control and positive control of anti-HSHRV-JMI IgY
10d 20d
S/N S/N S/N S/N
1:10 0.945 0.547 1.73 1.384 0.599 2.31 1.833 0.585 3.13 2.14 0.587 3.65
1:50 0.524 0.515 1.02 0.885 0.566 1.56 1.288 0.53 2.43 1.783 0.581 3.07
1:100 0.254 0.12 2.12 0.576 0.151 3.81 0.945 0.288 3.28 1.384 0.364 3.80
1:200 0.23 0.127 1.81  0.328  0.152 2.16 0.524 0204 2.57 0.885 0317 2.79
1:400 0.153  0.108 142 0254 0.154 1.65 0383  0.201 191  0.604 0289 2.09
x2 NERESHREHE
Tab.2 Determination of the optimal antigen coating concentration
1:100 1:200 1:400 1:800 1:1600 1:3200 1:6400 1:128001:256001 : 51200

2.185 1.747 1.248 0.808 0.485 0.307 0.205 0.144 0.078 0.083

125 0.561 0.475 0.339 0.244 0.169 0.117 0.088 0.106 0.089 0.106
S/N 3.89 3.68 3.68 3.31 2.87 2.62 2.33 1.36 0.88 0.78

1.597 1.181 0.799 0.491 0.318 0.209 0.134 0.104 0.074 0.075

©50 0.586 0.45 0.317 0.207 0.133 0.105 0.074 0.084 0.077 0.089
S/N 2.73 2.62 2.52 2.37 2.39 1.99 1.81 1.24 0.96 0.84

1.286 0.998 0.626 0.376 0.253 0.161 0.117 0.097 0.077 0.081

: 100 0.368 0.253 0.174 0.134 0.117 0.074 0.07 0.074 0.073 0.072
S/N 3.49 3.94 3.60 2.81 2.16 2.18 1.60 1.31 1.05 1.13

0.795 0.501 0.304 0.186 0.137 0.104 0.088 0.08 0.079 0.081

1200 0.344 0.269 0.157 0.098 0.07 0.073 0.076 0.073 0.076 0.074
S/N 2.31 1.86 1.94 1.90 1.96 1.42 1.16 1.10 1.04 1.09
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F 3 PAMEXTER ODys 1B
Tab.3 Mean ODys for positive control

4°C 18h 37°C lh 37°C 2h lh 2h
1:100 1.142 1.243 1.393 1.19 1.107
1:200 0.776 0.813 1.025 0.818 0.697
1400 0.505 0.545 0.674 0.523 0.43
1:800 0.31 0.359 0.398 0.337 0.271
1:1600 0.197 0.236 0.242 0.201 0.176
1:3200 0.136 0.153 0.156 0.14 0.125
1: 6400 0.106 0.118 0.114 0.104 0.102
1: 12800 0.092 0.093 0.091 0.089 0.092

F 4 [PHEXTER ODys HA1E

Tab.4 Mean ODys for negative control

4°C 18 h 37°C lh 37°C 2h lh 2h
1:100 0.593 0.451 0.349 0.551 0.573
1:200 0.378 0.324 0.212 0.358 0.367
11400 0.231 0.262 0.145 0.231 0.237
1:800 0.152 0.188 0.114 0.164 0.16
1:1600 0.116 0.149 0.097 0.116 0.116
1:3200 0.094 0.079 0.088 0.105 0.097
16400 0.09 0.095 0.086 0.096 0.088
112800 0.079 0.09 0.079 0.096 0.096

£S5 SNEBMENMRRESREH

Tab.5 The optimal antigen coating conditions determined by S/N value

4°C 18 h 37°C lh 37°C 2h 1h 2h
1:100 1.93 2.76 3.99 2.16 1.93
1:200 2.05 2.51 4.83 2.28 1.90
1:400 2.19 2.08 4.65 2.26 1.81
1: 800 2.04 1.91 3.49 2.05 1.69
1:1600 1.70 1.58 2.49 1.73 1.52
1:3200 1.45 1.94 1.77 1.33 1.29
116400 1.18 1.24 1.33 1.08 1.16
1:12800 1.16 1.03 1.15 0.93 0.96
2.2.4 s
OD.so , ( 2.2.6
6, 7, 8§ 1:100 1:1600 8
) ODyso 37 °C 20 d )
2h 37 °C 2h , 1:25600( 2)
2.2.5 ELISA 2.3
(9, OD4sp>1 S/N (sample/negative)>2.1 IgY )
MBC 2 )
PBS HSHRV s 14 d R 20 d

: HSHRV-JIMI , HSHRV 4*7 , ,
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=6 PBHIEITER ODys 91E
Tab.6 Mean ODys for positive control
4°C 18 h 37°C 1h 37°C 2h 1h 2h
1:100 1.784 1.466 1.425 1.754 1.675
11200 1.371 0.931 1.038 1.254 1.310
1:400 1.088 0.712 0.597 1.187 1.000
1:800 0.807 0.499 0.470 0.843 0.697
1:1600 0.581 0.374 0.325 0.691 0.507
1:3200 0.430 0.268 0.225 0.544 0.385
1:6400 0.213 0.202 0.297 0.339 0.353
1:12800 0.188 0.193 0.144 0.223 0.184
®7 BAMIER ODys H1E
Tab.7 Mean ODys for negative control
4°C 18 h 37°C l1h 37°C 2h 1h 2h
1:100 0.586 0.695 0.410 0.760 0.590
1:200 0.372 0.443 0.261 0.467 0.478
11400 0.336 0.273 0.172 0.288 0.350
1: 800 0.253 0.172 0.130 0.237 0.264
111600 0.215 0.127 0.115 0.233 0.216
1:3200 0.193 0.096 0.094 0.166 0.196
116400 0.190 0.097 0.086 0.188 0.188
1:12800 0.184 0.099 0.076 0.183 0.086
®8 SNEMEREHAFH
Tab.8 The optimal blocking conditions determined by S/N value
4°C 18 h 37°C l1h 37°C 2h 1h 2h
1:100 3.04 2.11 3.48 2.31 2.84
11200 3.69 2.10 3.98 2.69 2.74
1:400 3.24 2.61 3.47 4.12 2.86
1:800 3.19 2.90 3.62 3.56 2.64
1:1600 2.70 2.94 2.83 2.97 2.35
1:3200 2.23 2.79 2.39 3.28 1.96
116400 1.12 2.08 3.45 1.80 1.88
1:12800 1.02 1.95 1.89 1.22 2.14
x99 FHRMWIE
Tab.9 Specificity validation 30000F
OD.so 25000
1.441 + iy 20000r
0.282 B % 15 000
+ 10 000+
ey 0.287 - 50000
SPF 0.282 - 0 14 25 48 68 88 108 128 148 168
0.285 - S&iNiE/M
MBC 0.079 -
0.085 - 2

Fig.2 Regularity of the production of specific antibody
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483 R 80d (Hendriksen, 2001;
s 4 3) Igy Schade et al, 2005) (2010)  7.2x10® pfu/mL
, 1 2100 000
7.0x10° pfu/mL 1:10
8 -
7 -
6 [ 2
< sl 1x10" TCIDs¢/mL,
% b 1x10° TCIDsy/mL 14 d,
1
g 3t )
2| 1:64
10 4 >
0l—e : ! : : ! : : ! (Tini et al, 2002)
0 14 28 48 68 88 108 128 148 168
R&EE/M >
3 b
Fig.3 Evaluation of neutralizing effects ’
3 b
(Schade et al, 2005)
, 80% ,
( , 2015)
(Snippe et al, 1979)
(Chen et al, 2012; Zhang et al, 2018; s
2020, , 2021, , 2022), ,
ELISA IgY , , )
, (
2003; , 2020)
3.1 3.2 ELISA
ELISA
, ELISA

(Lee et al, 2009; Li et al, 2014)

HSHRV
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ELISA ,
0.5x10>® TCIDs(/0.1 mL,
37 °C 2h  37°C 2 h,
MBC PBS
, SPF
s ODyso>1  S/N (sample/negative)>2.1
8
P 1.
25 600 ,
40~60 d
3.3
, ELISA
1:25 600
40~60 d, 483
60 d, 50%
60 d
3.4

HSHRV

ELISA

ELISA

> ) ,  ,2003. IgY
[J1. ,25(19): 11-14.
s , , , 2019.
(AHPND-VplgY)
[J1. , 50(2): 443-448.
s , , 2022,
(Bostrychus sinensis)

[J]. , 53(5): 1170-1179.

s , , , 2010.

[J1. , 32(1): 23-26.
s , SCHADE R, 2006.
[c1 /7
2006 ( )
s , SCHADE R, , 2004. IgY
[J1. ,20(10): 1102-1106.
, , 2009.
[J]. , 36(8): 136-138.
s , , , 2021.
[J1. , 49(14):
155-159.
> , , o, 2022,
1.
( ), 50(1): 1-9.

, 2020. H
[D]. .

, , 2021. !
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PREPARATION OF ANTI-HYBRID SNAKEHEAD RHABDOVIRUS IGY AND
DEVELOPMENT OF INDIRECT ELISA

LIU Tian"*** LI Shuo’, WANG Ming-Shu*, ZHAO Li-Ning®>, HUANG Jin-Lu?,
WU Yi-Lin?, JIA Ai-Qing’

(1. Key Laboratory of Microecological Resources and Utilization in Breeding Industry, Ministry of Agriculture and Rural Affairs,
Guangzhou 511400, China; 2. Animal Husbandry and Fisheries Research Center of Guangdong Haid Group Co., Ltd., Guangzhou
511400, China; 3. Guangdong Haid Institute of Animal Husbandry and Veterinary, Guangzhou 511400, China; 4. Institute of Preventive
Veterinary Medicine, Sichuan Agricultural University, Chengdu 611100, China)

Abstract To analyze the production regularity of anti-Hybrid snakehead rhabdovirus IgY and the effectiveness of
neutralization antibody, laying hens were immunized with inactivated vaccine and then the indirect ELISA method was
established for monitoring the production regularity of egg yolk antibody. Neutralization assay was also conducted to
evaluate antibody neutralization. The optimal antigen coating concentration of ELISA assay was 0.5x10>* TCIDsy/0.1 mL
with coating at 37 °C for 2 h, and blocking at 37 °C for 2 h. No cross reaction was found with anti-M. salmoides
rhabdovirus 1gY, SPF egg yolk extract, pre-immunized egg yolk extract and MBC cells. The positive and negative samples
were determined by S/N (sample/negative)>2.1 with the highest sensitivity. Anti-Hybrid snakehead rhabdovirus IgY was
produced at 28 d after the first immunization, and reached the highest level after the fourth immunization with 1 : 25 600.
And also the plateau phase was lasting for 40~60 d, during the plateau phase, the antibody neutralization titer reached to
highest with 4°°. In this study, the production regularity of anti-Hybrid snakehead rhabdovirus IgY was monitored by
indirect ELISA, and the effectiveness of neutralization antibody was valued by neutralization assay. The high titer IgY has
the potential to be developed as a new type of biologic product against hybrid snakehead rhabdovirus. The preparation of
anti-Hybrid snakehead rhabdovirus IgY and the construction of indirect ELISA method will provide theoretical basis and a
technical mean for the prevention and treatment of this disease.

Key words hybrid snakehead rhabdovirus; immunoglobulin of egg yolk (IgY); indirect ELISA; neutralizing
antibody



