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Abstract
Attempts were made to purify immunoglobulins from serum of Schizothorax, Schizothorax niger, which had
been immunized with Pomphorhynchus (Acanthocephalan) antigen. Initially, the protein in the serum was salted
out at 50% saturation with ammonium sulphate and was chromatographed successively by gel filtration and ion
exchange columns. The Pomphorhynchus kashmirensis agglutination positive fractions from ion exchange column
when concentrated and checked in SDS-PAGE, three bands where observed. Since teleosts immunoglobulins have
been shown to belong to a single class, the two extra bands found in our study might be the degradation products of
immunoglobulin or some unpurified contaminants.
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Introduction
The ability of fish to synthesize Immunoglobulins in response
to antigenic stimulation is well-known Branstein et al. (1998). These
Immunoglobulins in fish are predominantly present in the serum,
but also in the mucus of skin and intestine, as well as bile. The
Immunoglobulins have been purified investigated in a number of fish
species Litman (1976), Pilstrom [1]. Purification of immunoglobulin (Ig)
to homogeneity is a necessary prerequisite for its further biochemical
characterization. Many procedures have been developed in the past
using different physical and chemical tools. In general, a combination
of several tools is essential to obtain purified Immunoglobulins and
specific structural characteristics have been widely investigated in
fresh water teleosts Marchalonis (1969) used starch gel electrophoresis
followed by gel filtration to purify Immunoglobulins from various
fresh water fish species. However, no data are available until date for
the immunoglobulin of Schizothorax species; the study will facilitate
further studies on structural analysis of these immunoglobulin proteins.

Material and Methods
Animals
Ten numbers of Schizothorax niger (100-150 g) were maintained
at SKUAST-K Shuhama fish farm in plastic pools with continuous
aeration. These were fed with standard pelleted carp diet twice daily at
a rate of 3% of the body weight.

Immunization
The fish were immunized intraperitoneally with WW antigen of
Pomphorhynchus kashmirensis at a dose rate of 1 mg wet weight in 0.2
ml volume per fish along with FCA. Those were boostered after 7 days
of injection with the same doses and were bled after 14 days of booster
by cardiac puncture, serum were separated by centrifugation, pooled
and stored at –20°C until use.

Protein determination
Total protein concentrations in serum or chromatographic fractions
were quantified by Bradford [2] dye binding method. Bovine serum
albumin was used as the standard.

Ammonium sulphate precipitation
Precipitation concentration was determined. After concentration
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these fractions, the protein concentration was determined to be 4.0
mg/ml. 4 ml of pooled sera was diluted with equal volume of 0.1
M phosphate buffer with 0.14 M NaCl, pH 7.2 (PBS) and 8 ml of
saturated ammonium sulphate solution was then added drop wise with
continuous stirring, the solution was stirred for 45 minutes further at
room temperature. The precipitate was collected by centrifugation at
10,000 x g for 30 minutes and was dissolved in 2 ml PBS. The solution
was then dialyzed extensively against frequent changes of PBS followed
by clarification centrifugation at 10,000 g for 30 minutes at 4°C. The
supernatant was loaded onto the gel filtration column after determining
the protein concentration and the Ig specificity by agglutination.

Gel filtration chromatography
Gel filtration was carried out on Seralose 6B (SRL, India) column
(2.2 × 25 cms) with PBS, at a flow rate of 6 ml/hr with automatic
collection of 3 ml fraction by LKB 2112 redifrac fraction collector.
The absorbance of the fraction was monitored at 280 nm and the
immunoglobulin specificity was checked by agglutination test. The
agglutination positive fractions were pooled, dialyzed against 10 mM
Tris HCL, pH 7.2, concentrated to 2 ml by reverse dialysis against
polyethylene glycol (PEG) 20,000 and applied on to ion exchange
column after determining the protein concentration.

Ion exchange chromatography
Ion exchange chromatography was run on DEAE cellulose (DE32 Whatman) column (1.6 × 7) in 10 mM Tris HCL, pH 7.2. The
concentrated fractions from gel filtration chromatography were loaded
and run at 20 ml/h. after an initial elution period (about 20 ml); a linear
sodium chloride gradient (0-0.3 M) in 10 mM in Tris HCL, pH 7.2 was
applied. 3 ml fractions were collected and the protein absorbance at
280 nm and Ig specificity were determined. The agglutination fractions
were pooled, concentrated by PEG 20,000.
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SDS-PAGE
The purity of the sample recovered from ion exchange column
was assessed by SDS-PAGE. Electrophoresis was performed using
a discontinuous buffer system at 3% stacking gel, pH 6.8 and 4%
separating gel, pH 8.8 as described by Laemmli [3]. Samples were
processed with sample buffer (1.7 ml 0.625 M Tris HCL, pH 6.8; 4.5
ml 10% SDS; 2ml Glycerol; 0.2 ml 0.1% Bromophenol blue; and 1.6
ml distilled water) without any reducing agent and allowed to stand
for 2 minutes at 100°C before application. After electrophoresis, gels
were stained with 0.25% Coomassie brilliant blue R250. Photographs
could not be taken due to the high fragile nature of the gel at this low
concentration of acrylamide.

Results and Discussion
The present study was aimed at to purify the serum
Immunoglobulins from Schizothorax spp. fish. Anti- Pomphorhynchus
kashmirensis activity detected by agglutination served as serological
marker for these Immunoglobulins. The initial pooled sera had a
protein concentration of 40 mg/ml and a protein agglutination titre
of 1:120 after ammonium sulphate precipitation, the solubilized pellet
was found to be agglutination positive and the protein concentration
was 8.5 mg/ml. A combination of Ammonium sulphate precipitation
with gel filtration chromatography and ion exchange chromatography
has been successfully used by several workers to purify the serum
Immunoglobulins from fish species [4-7]. The solubilized pellet when
fractionated on gel filtration chromatography, the elution profile
revealed 3 peaks, However, agglutination was only associated with the
Ig. Since the pooled agglutination-positive fractions from ion exchange
column belonged to two separate peaks, the presence of contaminating
proteins could be a certain possibility. Otherwise, there might be certain
degree of degradation of Ig during our attempt to concentrate these
proteins from the dilute column fraction. Lim [8] has also not been
able to concentrate the eluted proteins from weak solutions (<1 μg/ml)
without gross denaturation. Further studies are being continued in this
aspect to eliminate the anomaly and to purify the Ig to homogeneity. On
further purification of the concentrated Ig containing fractions from gel
filtration on DEAE cellulose chromatography, an elution profile of four
peaks was obtained (Figure 2) however, only the second and third peaks

Figure 2: Elution pattern of the pool of Ig containing fractions on DEAE
cellulose in exchange chromatography. Elution was performed with 0-0.3
M NaCl gradient. The marked fraction contained serum Ig as detected by
agglutination test against P. kashmirensis.

eluted at 0.16 M and 0.18 M NaCl concentrations, respectively were
found to be agglutination positive after concentrating these pooled
fractions, the protein level was found to be 0.95 mg/ml (Figure 1 and 2).
When 20 μg protein samples from ion exchange column were
analyzed by SDS-PAGE under non reducing conditions, three distinct
bands were observed. Since the fish species of order Teleost has been
characterized as single tetrameric IgM like macroglobulin [1,9,10]. So
the purified products in our experiment should have shown a single
band in SDS-PAGE under non-reducing condition. The two extra
bands present could be due to some contaminated proteins or due to
some proteolytic degradative products of the Ig. Further studies are
being continued in this aspect to eliminate the anomaly and to purify
the Ig to homogeneity.
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