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Detection of Antibody by ELISA
(Enzyme-Linked Immunosorbent Assay)
from Serum and Cutaneous Mucus of Spray-Vaccinated
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In the previous paper, the authors purified the immunoglobulin (Ig) from the serum and
the cutaneous mucus of ayu (Plecoglossus altivelis) immunized by intraperitoneal injection of
Vibrio anguillarum emulsified with Freund’s complete adjuvant (FCA). We demonstrated that
both Igs in the serum and the mucus had the same molecular weight of 900,000 and the same
Rf value of 0.01 in polyacrylamide gel electrophoresis (PAGE). In this paper, Igs of ayu were
detected from the serum and the mucus of ayu by the ELISA after vaccination against vibriosis
by spray method.

Igs were purified from the hyper-immunized serum of ayu after intraperitoneal injection of
V. anguillarum with FCA by fractionation by ammonium sulfate and the column chromato-
graphies of DEAE- and SP-Toyopearl 650M, Mono Q 5/5 and Superose 6. The purity of the
Ig was determined by the PAGE and immunoelectorophresis. Purified ayu Ig was injected into
the rabbit with FCA to produce the anti-ayu Ig rabbit IgG that was used for the ELISA. To
monitor the antibody of the serum and the mucus of spray-vaccinated ayu against lipopolysac-
charide extracted from V. anguillarum, indirect ELISA was carried out using horse-radish
peroxidase labelled anti-rabbit IgG goat IgG.

Igs of serum and body mucus of spray-vaccinated fish were purified through the same pro-
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cedure mentioned above.

Main fractions of both Igs were fractionated almost the same NaCl

concentration in ion exchange chromatography and found in the same elution volume in gel

chromatography. But in DEAE-Toyopearl 650M ion exchange chromatography, we found the

positive reaction of ELISA in 0.3M NaCl eluate that was different fraction from the main frac-

tion of Ig.

We concluded that Ig of spray-vaccinated ayu was able to be detected in both in serum

and body mucus by ELISA, and that the characteristics of ELISA antibody was the same as the

agglutinating antibody in hyper-immunized serum, but there was some possibility that the

different type(s) of Ig may exist in the serum and mucus, because we found another ELISA

antibody fraction apart from the main Ig fraction.
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Fig. 1. Liquid chromatography of the hyper-immunized

ayu serum.
(A) The crude extract was applied on the DEAE-
Toyopearl 650M column equilibrated with 0.02M
Tris-HCI buffer (pH 7.5). After washing with
the starting buffer containing 0.05M NaCl, the
column was eluted by a linear gradient of 0.05-
0.2M NaCl in the buffer.

(B) Antibody fraction was applied on the SP-
Toyopearl 650M column equilibrated with 0.01M
phosphate buffer (pH 6.0). After washing with
the starting buffer, the column was eluted by a
linear gradient of 0-0.3M NaCl in the buffer.

(C) Antibody fraction was applied on the Mono
Q 5/5 column Fast Protein Liquid Chromatogra-
phy (FPLC, Phermacia) system equilibrated with
0.02M Tris-HCI buffer (pH 7.5) containing 5%
glycerol. After washing with the starting buffer

Fig. 2.

OD at 280 nm

0D at 280 nm

containing 5% glycerol and 0.15M NaCl, the col-
umn was eluted by a linear gradient of 0.15-
0.25M NaCl in the buffer.

(D) Antibody fraction was applied on Superose 6
column in FPLC system equilibrated with 0.02M
Tris-HCl buffer (pH 7.5) containing 5% glycerol
and 0.1M NaCl.

—— the optical density at 280nm, --------- ; con-
centration of NaCl, B ; shaded area shows the
agglutinating antibody titers against V. anguil-
larum
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Schematic drawing of polyacrylamide gel elec-
trophoretic pattern (PAGE) (A) and immunoelec-
trophoretic pattern (B) of purified ayu antibody in
the upper well and whole ayu serum in the lower
well.
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Liquid chromatography of the serum of spray-
vaccinated ayu.

(A) The crude extract was applied on the DEAE-
Toyopearl 650M column equilibrated with 0.02M
Tris-HCl buffer (pH 7.5). After washing with
the starting buffer containing 0.05M NaCl, the
column was eluted by a linear gradient of 0.05-
0.2M NaCl in the buffer.

(B) Antibody fraction was applied on the SP-
Toyopear]l 650M column equilibrated with 0.01M
phosphate buffer (pH 6.0). After washing with
the starting buffer, the column was eluted by a
linear gradient of 0-0.3M NaCl in the buffer.

(C) Antibody fraction was applied on the Mono
Q 5/5 column in FPLC system equilibrated with
0.02M Tris-HCI buffer (pH 7.5) containing 5%
glycerol. After washing with the starting buffer
containing 5% glycerol and 0.15M NaCl, the col-
umn was eluted by a linear gradient of 0.15-
0.25M NaCl in the buffer.

(D) Antibody fraction was applied on Superose 6
column in FPLC system equilibrated with 0.02M
Tris-HCl buffer (pH 7.5) containing 5% glycerol
and 0.1M NaCl.

; the optical density at 280nm, ===~~~ , con-

centration of NaCl, —-—-—; the optical density
at 492nm by ELISA.
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Fig. 4. Liquid chromatography of the cutaneous mucus of

spray-vaccinated ayu.

(A) The crude extract was applied on the DEAE-
Toyopearl 650M column equilibrated with 0.02M
Tris-HCl buffer (pH 7.5). After washing with
the starting buffer containing 0.05M NaCl, the
column was eluted by a linear gradient of 0.05-
0.2M NaCl in the buffer.

(B) Antibody fraction was applied on the SP-
Toyopearl 650M column equilibrated with 0.01M
phosphate buffer (pH 6.0). After washing with
the starting buffer, the column was eluted by
0.5M NaCl in the buffer.

(C) Antibody fraction was applied on the Mono
Q 5/5 column in FPLC system equilibrated with
0.02M Tris-HCl buffer (pH 7.5) containing 5%
glycerol. After washing with the starting buffer
containing 5% glycerol and 0.15M NaCl, the col-
umn was eluted by a linear gradient of 0.15-
0.25M NaCl in the buffer.

(D) Antibody fraction was applied on Superose 6
column in FPLC system equilibrated with 0.02M
Tris-HC] buffer (pH 7.5) containing 5% glycerol
and 0.1M NaCl.

: the optical density at 280nm, --—---"-- ; con-
centration of NaCl, —-—-— the optical density
at 492nm by ELISA.
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