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IgM , 1.3
1
L B 14 b ugmL ) — DU HFODI A (Y ODI
30, 7€ # ODE =¥ H 4 ODfH
2003 5 =<
0.52—0.89 kg, 34.7— 0.615 pg/mL
43.2 cm ,4°C 1.4 SDS-PAGE
HiTrap rProteinA Sepharose 1 mL Mini-Protein cell IIT (BioRad),
; (CNBr) [17] , 5% ,
Sepharose 4B: Pharmacia ; SDS 12% (60 mmol/L
Marker Ig Tris-HCI, pH 6.8, 25% , 0.1% , 2%SDS,
: 13- 14.4 mmol/L) 4:1 , 3min,
; 0.45 pm : 15 pL 100 V,
Osmonics , 28% 120 V, 1.5h,
pH 7.0—7.2,0.01 mol/L PBS,pH  R-250
7.4 1.5 (Western-blot)
1.2 (IgM) SDS-PAGE , MiniTran-Blot
10 mL Transfer Cell(Bio-Rad) 0.45 pm
pH 7.0 , 33%, ( 200 mA 3h), 5%
4°C , 10000 r/min, 20min , 1: 500 Ig ,
33% , 4C R IgG, 1:2000 ,
0.01 mol/LpH7.4 PBS , DAB
PBS 48h, , 16
(PEG-20000) , ,—70C
HiTrap rProteinA Sepharose , 1 IgM ,
IgM: 5 PBS 1 : 1
( ), rProteinA
, 4C 5h, 1.7 IgM
PBS A=0,
, 1 mL , (pH 9.6, 0.05 mol/L
, PEG-20000 , —=70C ) IgM 20 pg/mL,
100 pL, 4°C 5%
*1 REBEERF
Tab. 1 Procedure of immunization for New Zealand rabbits
Time Injection time Injection dose Injection concentration Antigen Injection position
1 1 0.5 +
2 14 0.5 +
3 21 0.25 +
4 28 0.25 +
5 35 1 +
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90 |5
, Smin IgM - 45
100 pL, PBS,37C  1h, 49 ...
3 100 pL IgG-HRP, 37°C
25
Ih, 3 100 uL 2% g -@
OPD-H,0, : 30min, o j 18
50 puL 2mol/L , 492 nm A B = 14
OD 2d 1 1gM SDS-PAGE (A) Western-blot (B)
> 5 ELISA Fig. 1 Grass carp serum IgM was analyzed by SDS-PAGE (A)and
~20° Western-blot(B)
,—20°C .
A 1 2 ,3 Ig,4  r-Protein
18 IgM A Ig, M : B ,1 rProtein A Ig, 2
Bradford BioRad 8 Ig, M
G-250 , 595 nm , A: 1, 2 grass carp serum; 3. serum Ig of grass carp purified by SAS;
. 4. serum Ig of grass crap purified by r-Protein A; M: protein
BSA (Sigma ) marker;B: 1. serum Ig of grass crap purified by r-Protein; 2. serum
Ig of grass carp purified by SAS; M: protein marker
ELISA IeM ’ 21
IgM 19
g L19] 28 35
1.9 35 )
SPSS11.0 , ( ),
t bl
(P<0.05) 1:50
2 R 1:25600,
2.1
33% 25 IgM
0.798 g/mL, rProteinA 0.556 g/mL Bradford ELISA
, 33% : IgM
5 5 ( 2)
’ 0 y=0.132+1.450x  y=0.016+0.023x,
2.2
IgM 25.87 mg/mL
33% )
’ 78 kD 28 kD 4.5 mg/mL, IgM
17.39%
R rProteinA 3.0p
Seph 78kD 250 —~IgM
epharose , ' e
28kD , : 20r
F15)0
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1.0F
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IgM
2.4 IgM ELISA 2 oMo ‘
Fig. 2 The titers of rabbit serum immunized with IgM protein and
2 , saline
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PURIFICATION OF SERUM IGM FROM GRASS CARP (CIENOYHARYNGODONI
DELLUS) AND PREPARATION OF RABBIT SERA ANTI-IGM

DING Wei-Dong, CAO Li-Ping and CAO Zhe-Ming

(Key Open Laboratory for Genetic Breeding of Aquatic Animals and Aquaculture Biology, Ministry of Agriculture, Freshwater
Fisheries Research Center of the Chinese Academy of Fishery Sciences, Wuxi 214081)

Abstract: Immunoglobulins are the primary humoral component of the acquired immune system. In order to know the
ImmunoglobulinM (IgM) of grass carp (Cienoyharyngodoni dellus), two different isolating methods were applied to find
the best way to purify serum IgM in the present study. The purity and molecular weight of the serum IgM were deter-
mined, and then the rabbit polyclonal antisera were prepared with the purified IgM. In this study, blood was collected
with a syringe from the caudal sinus of 30 fish, and allowed to clot at 20°C for 20 min and at 4°C for 30 min. Serum was
obtained by centrifugation at 500 g to remove cells and at 15000 g to remove particulate matter, and stored frozen at
—80°C. Firstly, 33% ammonium sulfate precipitation was used to purify the serum, the result showed that most proteins
in grass carp were precipitated and could not get high purity IgM, so it could only be a crude method. At the same time,
HiTrap rProteinA Sepharose affinity was performed at 10°C to purify IgM. The partial characteristics of purified pro-
teins were then analyzed and compared by SDS-PAGE and Western-blot. The results revealed that grass carp serum
immunoglobulin purified by HiTrap rProtein A affinity chromatography had only two bands of 78 kD and 28 kD, the
same two bands as those in serum. Western-blot analysis showed that the mouse anti-human Ig antibody can recognize
bands of 78 kD and 28 kD. Sera anti-IgM of grass carp had been prepared by repeatedly immunized New Zealand rab-
bits with purified IgM. and the titers of anti-sera obtained up to 1:25600 examined by indirect ELISA. Total serum pro-
tein and the concentration of IgM of the normal sera of grass carp were determined by using the Coomassie blue dye
binding method of Bradford and sandwich ELISA, the values being 25.87 mg/mL and 4.5 mg/mL, respectively. The
percentage of IgM in the total serum protein was 17.39%. Measurements of IgM levels in serum from several fish spe-
cies have been surveyed and the results point to a range between 0.25 and 23.5 mg/mL. The studies also pointed to con-
siderable individual variations in serum IgM levels among fish, as occurs with other fish immune activities. These
changes may be related to size and/or age, environmental conditions or disease status. It must be emphasized, therefore,
that the serum IgM values obtained in the present work represent the mean of at least thirty healthy and non-immunized
individuals of similar size kept under same conditions. In present work, the 13mg amount of purified IgM from 10 mL
serum was not larger than other fish because the grass carp was not immunized with antigen such as BSA in the research.
In conclude, the results indicated that protein A-sepharose affinity chromatography was feasible in purification of IgM
of grass crap. The polyclonal antibody obtained could be used in correlative studies in future.

Key words: Grass crap; Protein A-sepharose affinity chromatography; Immunoglobulin M(IgM); Rabbit sera anti-IgM;
ELISA



