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1

1.1
250~300 g
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ZN1 Ig
20% 50%

SDS-PAGE
70 

1.4 BALB/C
Ig 50 µg/ 0.15 mL

BALB/C
2 Ig 50 µg/ 0.15 mL

2 20 µg/ 0.15 mL
4 d

1.5
SP2/O 3

1 PEG/DMSO 5 104

SP2/O 96
HAT

12%
HAT-DMEM 5 105cell/mL

96 BD Falcon 0.1 mL
37 5% CO2 4~5

0.1 mL 12% HAT-DMEM
1 ELISA

5 106

12 BALB/C 10~14 d
10 000 r/min 4 5 min

20
1.6 ELISA
1.6.1 ELISA

ZN1 0.01 mol/L PBS 2 108 cfu/mL
50 µL 96 4

100 µL 2%
BSA PBST 1 h PBST 3 1 5

1 h 50 µL
1 h  PBST 3 IgG 

HRP 1 5 000 1 h
OPD Sigma

15~30 min SP2/O
BALB/C 1 1 000

1.6.2 ELISA

IgM
50 µg/mL 4 

1.6.1 BALB/C 1 1 000
IgM 4B7
1.6.3 ELISA
1.6.1 Ig 20 µg/mL 1 µg/

10 Ig
1 h

IgM 4B7 7E2 9D7 12G8
IgM IgM
3

1.6.4 Ig
80 µg/mL PBS 2

156 ng/mL 4 Ig
1 1 000

IgM 4B7 7E2 9D7 12G8
IgM Ig

1.6.5
IgM

10
IgM Ig 20 µg/mL

1.6.1
4

IgM
4B7 7E2 9D7 12G8

1.7

1.6.1 6
1 1 000

1 h IgG-HRP 1
5 000 45 min OPD
37 15~30 min
1.8

DU Series 7000 BECKMAN
Bradford 595 nm OD

2

2.1 Ig IgM
Ig IgM
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20 µg SDS-PAGE

1 Ig IgM

1. Ig 2. IgM 3.

IgM 4. .

Fig.1 Puri cation of mucus Ig and serum IgM of A. anguilla
1. Purified mucus Ig 2. Serum IgM purified by affinity 

chromatography 3.IgM Precipitated by ammonium sulfate

4. Low molecular standard protein.

2.2
100%

ELISA ELISA 8
Ig

2D1 3A6 3H2 4B11 4D3 7A5 7D6
7H10
2.3

8 IgG1 IgG2a 3
IgM 2 ELISA

104~106 2D1 3A6 4B11 7A5 7H10
625 ng/mL Ig 4D3
156 ng/mL 1

10
3H2 7A5 IgM

4D3 IgM
IgM 9D7 12G8 Ig

1
Tab. 1 Partial characterization of monoclonal antibodies against mucus immunoglublin of A. anguilla

Monoclonal
anti body

Ig

 Immunological property

ELISA Dired
Sandwich 

ELISA
µg mL 1

Sensitivity
Titre

PathogenIg
IgM

Ig

2D1 IgG2a 0.625 1 106

3A6 IgG2a 0.625 1 104

3H2 IgG1 0.3125 1 105

4B11 IgG1 0.625 1 106

4D3 IgM 0.15625 1 106

7D6 IgG1 1.25 1 105

7A5 IgM 0.625 1 105

7H10 IgG2a 0.625 1 106

IgM

4B7 IgG2b 0.625 1 104

7E2 IgM ND 0.15625 1 105

9D7 IgM ND 0.3125 1 105

12G8 IgG2b ND 0.15625 1 104

.
Note  strongly positive midiantly positive slightly positive negtive.

3
8

Antibody 
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secreting cell ASC

Mucosal immune system
Ig

Ig

Ig

8
Ig

8 Ig
1 IgM 2

4
IgM 9D7 12G8 Ig

4B7 7E2 Ig

IgM
Western-blot

Ig
Ig

Rombout 7

Ig Ig Ig
Ig Ig

Ig Cain 9 SDS-PAGE
Ig Ig

Ig H L 72 kD 28 kD
68 kD 43 kD

IgM

Ig
Esteve-Gassent 10

IgM in 
situ dot blot immunoassay

3~4 d
7 d

Ig
625 ng/mL Ig 4D3

156 ng/mL

Ig
Ig

11  IgM
1 2 000 ELISA IgM

7.8 ng/mL 156 
ng/mL

Ig
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Production and Characterization of monoclonal antibodies against mucus 
immunoglobulin of Anguilla anguilla

YANG Jin-xian1 CHEN Qiang1 LIN Juan-juan2 ZHU Chun-hua1 LIU Xiao-dong1 LIN Tian-long1 
1. Bio-technology Institute  Fujian Academy of Agricultural Sciences  Fuzhou 350003  China 2. Environment and Life Sciences 

Department  Putian College  Putian 351100 China 

Abstract: By using hybridoma-monoclonal antibody technology eight hybridoma cell lines which secrete 
monoclonal antibodies McAb  against the mucus immunoglobulin Ig  of European eel Anguilla anguilla
were established. And the characteristics of these McAbs were analyzed. The results showed that among these 
McAbs two of them are IgM three are IgG1 and the other three are IgG2a. All of these McAbs had the ability to 
bind to the eel mucosal Ig by antigen-directed ELISA and Sandwich-ELISA coated with rabbit anti- eel serum 
IgM. In the ELISA assay their titer ranged from 104 to 106. Further experiments proved that ve of them only 
specifically bound to mucosal Ig of European eel and three of them had cross reaction with the serum IgM
non of the McAbs reacted with the sh common bacterial pathogen such as A. salmonicida  A. hydraphila A. 
Sobria A. cavie  Vibrio anguilla Vibrio parahaemolyticus Edwardsiella tada Staphylococcus 
aureus and Escherichia coli. Two McAbs against the serum IgM had low level cross reaction with the mucus 
Ig. All of these results demonstrated that both the mucus Ig and serum IgM had unique epitopes despite sharing 
common ones. And the mucus Ig which differed from serum IgM exists in the European eel. These McAbs will 
be served as useful tools for further research on eel s mucosal immunity. Journal of Fishery Sciences of China
2008 15 3 511 515
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