
Immunoglobulin

5 IgG IgM
IgA IgD IgE

IgM
Ictalurus punctatus 1 Salmo 

salar 2 Gadus morhua 3

Paralichthys olivaceus 4 Takifugu 
rubripes 5

IgD 2 3

5

V 6 2005 Danilova 7

Danio rerio 1
IgZ

Oncorhynchus mykiss 8 IgT
Savan 9 Cyprinus 

carpio 1
IgM-IgZ 10

IgM 1
2 2

IgM

IgM

IgM
IgM

IgM Acanthopagrus latus
Perciformes Sparidae

Sepharose-6B Phenyl Sepharose 
FF rProtein A Sepharose
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IgM
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Sepharose-6B Phenyl Sepharose FF rProtein A Sepharose

Acanthopagrus latus IgM 3 SDS-PAGE

Band Scan5.0 Sepharose-6B Phenyl Sepharose FF

IgM 56% 69% rProtein A Sepharose

89% IgM 73.6 kD 26.5 kD rProtein A 

Sepharose IgM Western Blot

ELISA 1 25 600
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1

1.1
10 400~450 g

1.2 IgM
1.2.1

1 h 4 
4 15 000 g 15 min 0.45 m

2 mL EP 80 
1.2.2

0.01 mol/L PBS pH 7.4 pH 7.4
33% 4 

4 15 000 g 15 min
pH 7.4 SAS 50%

4 4 15 000 g 15 min
0.01 mol/L PBS pH 7.4 4 

0.01 mol/L PBS pH 7.4 48 h 6 h
1 80 
1.2.3 Sepharose-6B IgM
Sepharose-6B Pharmacia

55 cm 1.6 cm 2
0.01 mol/L PBS pH 7.4

0.6 mL/min BSZ-100 3 min

1.2.4 Phenyl Sepharose FF
IgM Phenyl Sepharose FF

6 cm
1.6 cm 1.2.2

1 mol/L 0.05 mol/L PBS pH 7.4
1 mol/L 0.8 mol/L 0.65 mol/L pH 7.4

Ammonium sulfate AS ddH2O
1.5 mL/min

1.2.5
IgM PEG 20000

2 mol/L pH7.4 1
1 1.2.4
1.2.6 rProtein A Sepharose IgM
1 mL rProtein A Sepharose

11 0.02 mol/L 

PBS pH 8.0 2 3 1 mL
2.5 h 10

PBS 1 mL/min

1 mL/min 1 mL
50 L Tris-Cl pH 8.0
1.2.7 IgM

Mini-Protean cell BioRad
12 SDS-PAGE

5 min
15% 5% 100V

20 min 150 V 70 min
Band Scan 5.0

1.2.8 IgM
rProtein A Sepharose
IgM Amicon Ultra-15 5K

Bradford 12

1.3 IgM
1.3.1

10 d 11

rProtein A Sepharose
IgM 5

1 1 2 IgM
FCA FIA

3
IgM 3

0.2 mg IgM 0.3 mg
1.3.2 1 1

ELISA
pH 9.6 0.05 mol/L

IgM 1 µg/mL
100 µL 5%

100 µL 37 1 h pH 7.4
PBST 3 200~51 200

1 50
PBS

2 100 µL 37 1 h
3 HRP IgG 100 µL
37 1 h 3 TMB

100 µL 37 20 min
50 µL 2 mol/L 450 nm
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OD
80 

1.3.3 Western Blot Deane
13

2 µL SDS-PAGE
Mini-Protean cell BioRad
0.45 µm 300 mA

60 min Marker S
5% 1 h

1 500 1 h pH 7.4
PBST 3 HRP IgG

1 h 3 DAB
1.3.4 1.5%

0.1% NaN3 3 mm
4 mm 5 mm

PBST pH 7.4 1 2 1 4 1 8 1 16
1 32 PBST

37 24 h

2

2.1 IgM
2.1.1 IgM

33%~50% Sepharose-6B
2 1 Phenyl 

Sepharose FF 2
2 Sepharose-6B

2 Phenyl Sepharose FF
Phenyl Sepharose 

FF 3  

1  33%~50%

Sepharose-6B

Fig.1   Sepharose-6B chromatogram of 33% 50% ammonium 

sulfate puri ed Acanthopagrus latus serum

2  33%~50% Phenyl 

Sepharose FF

Fig.2  Phenyl Sepharose FF chromatogram of the 33% 50% 

ammonium sulfate puri ed Acanthopagrus latus serum

3  Sepharose-6B 2 Phenyl Sepharose FF

Fig.3  Phenyl Sepharose FF chromatogram of peak 2 from 

Sepharose-6B chromatography

2.1.2 SDS-PAGE 4
SDS-PAGE IgM

2 1
0.65 mol/L AS

2 
Sepharose-6B Phenyl Sepharose FF

4
rProtein A Sepharose

Sepharose-6B Phenyl Sepharose 
FF IgM

56.03% 57.57%
IgM 69.43 rProtein A Sepharose

IgM 88.83%
IgM 73.6 kD
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26.5 kD

4  33%~50%

IgM SDS-PAGE

M marker 1 2 33%~50% 3

Sepharose-6B IgM 4 Phenyl Sepharose FF IgM 5

Sepharose-6B Phenyl Sepharose FF IgM

6 rProtein A Sepharose IgM H L

Fig. 4  SDS-PAGE analysis of Acanthopagrus latus serum

precipitation from 33% to 50% ammonium sulfate and 

puri ed IgM

M protein marker 1 serum of Acanthopagrus latus 2 precipitation 

from 33% to 50% ammonium sulfate 3 IgM puri ed by Sepharose-

6B gel ltration chromatography 4 IgM puri ed by Phenyl Sepharose 

FF hydrophobic interaction chromatography 5 IgM purified by 

the combination of Sepharose-6B gel filtration chromatography and 

Phenyl Sepharose FF hydrophobic interaction chromatography 6 IgM 

purified by rProtein A Sepharose affinity chromatography H heavy 

chain L light chain

2.1.3 IgM
rProtein A Sepharose
IgM 0.8 mg/mL
2.2 IgM

IgM ELISA
/

>2.1
1 25 600 1

2.3 Western Blot
Western Blot 70 kD 1

5 IgM

2.4

1 6

1 ELISA
Tab.1 Results of ELISA

Dilution ratio
OD450 OD450 OD450

P/N

1 200 3.522 1.148 0.239  +
1 400 3.654 1.148 0.239  +
1 800 3.604 1.148 0.239  +
1 1 600 3.419 1.148 0.239  +
1 3 200 3.405 1.148 0.239  +
1 6 400 3.375 1.148 0.239  +
1 12 800 3.107 1.148 0.239  +
1 25 600 2.677 1.148 0.239  +
1 51 200 2.087 1.148 0.239  

5 Western Blot
M marker 1  .

Fig. 5 Western Blot of serum from Acanthopagrus latus

M marker 1 serum of Acanthopagrus latus.

 6  

Ag 1 5 1 2 1 4 1 8 1 16 1 32 

N PBST.

Fig. 6 Result of double-direction agar diffusion

 Ag serum of Acanthopagrus latus 1 5 wells represen 1 2  1 4 1 8

1 16 and 1 32 diluted rabbit sera anti-IgM respectively N PBST.
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3

IgM
73.6 kD 26.5 kD

IgM Band 
Scan

3
IgM

30% 33%
35% 45% 50% 55%

33% 50%

IgM

IgM

Sephadex
Sepharose

IgM
SephadexG-200

IgM 14

IgM 15 IgM 16

17 SephadexG-200
18 Sepharose-4B

DEAE-52
19

20 21 DEAE-52
Sepharose-6B

IgM
Sepharose-6B

Sepharose-4B Sepharose-6B
IgM 56.03%

IgM
TH-500 1 mol/L

0 mol/L IgM
IgM

57.57% SDS-PAGE

IgM 70%
Protein A

IgG IgM
Fc 22

IgM
Protein A

11

IgM 8 mL
4 mg IgM

IgM 90%

IgM
Protein A

IgM
23 MBP

24 MBP
IgM

TG
IgM

Sepharose-6B
Phenyl Sepharose FF
IgM

rProtein A
IgM
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rProtein A Sepharose
IgM ELISA

1 25600 Western Blot

80 
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Puri cation of serum IgM in Acanthopagrus latus and preparation of rabbit sera 
anti-IgM

LIU Zhen-xing1 2 ZHANG Dian-chang1 SU Tian-feng1 GONG Shi-yuan2 JIANG Shi-gui1

1 South China Sea Fisheries Research Institute Chinese Academy of Fishery Sciences Guangzhou 510300 China 2.Huazhong 
Agricultural University Wuhan 430070 China

Abstract The serum IgM of Acanthopagrus latus was purified by using Sepharose-6B gel filtration 
chromatography Phenyl Sepharose FF hydrophobic interaction chromatography and rProtein A Sepharose 
affinity chromatography. The purified IgM obtained through the three methods was then compared. By the 
methods of Sepharose-6B gel filtration chromatography and Phenyl Sepharose FF hydrophobic interaction 
chromatography the IgM was obtained at the purity of only 56%. While through combination of Sepharose-6B 
gel ltration chromatography and Phenyl Sepharose FF hydrophobic interaction chromatography we obtained a 
bit higher purity at about 69%. The purity reached approximately 89% when using rProtein A Sepharose af nity 
chromatography. However the rProtein A Sepharose affinity chromatography suffered relatively high cost. 
Sepharose-6B gel ltration chromatography and Phenyl Sepharose FF hydrophobic interaction chromatography 
could be good choices for the purification of the IgM in terms of cost and performance. It was revealed that 
molecular weights of the heavy- and light- chains of IgM were 73.6 and 26.5kD respectively. The IgM puri ed by 
rProtein A Sepharose af nity chromatography was used to prepare rabbit anti-IgM sera. The antibody activity of 
anti-sera was tested by Western Blot and double agar diffusion Indirect ELISA revealed that the anti-serum titer 
reached 1 25 600. It is considered that the puri ed IgM and developed anti-sera provide a foundation for further 
studies in relation to sh immune response. Journal of Fishery Sciences of China 2008 15 1 129 135
Key words Acanthopagrus latus immunoglobulin puri cation rabbit sera anti-IgM ELISA
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