Fishery Technology 54 (2017) : 221 - 226

Short Review

Does Rohu (Labeo rohita) (F. Hamilton, 1822) have
different forms of Immunoglobulins?

P. P. Suresh Babu'*, K. M. Shankar?, B. R. Honnananda® and P. B. Abhiman?
!'Calicut Research Centre of ICAR-Central Marine Fisheries Research Institute, West Hill, Calicut - 673 005
?Fish Pathology and Biotechnology Laboratory, Department of Aquaculture, College of Fisheries,

Mangalore - 575 002, India

7 College of Fisheries, Chhattisgarh Kamdhenu Vishwavidyalaya, Kawardha (Kabirdham) - 491 995, India

Abstract

Characterisation of immunoglobulin (Ig) is an
essential prerequisite for development of anti- fish
Ig antibody. There are number of reports describing
the characteristics of rohu Ig which state the
existence of different forms of antibodies in rohu.
The present review is an attempt to compile these
reports for analyzing the probable reason for the
existence of such forms and the possible future
research requirements for confirming the same.
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Introduction

Rohu, Labeo rohita (F. Hamilton, 1822) is the most
widely cultivated Indian major carp that contributes
around 0.5 million tonnes to the aquaculture
production of India. It occupies 13" position among
the cultured species of aquatic organisms in the
world (FAO, 2005). Rohu is widely cultured in the
Indian subcontinent especially, India and Bangladesh.
Being the highest contributor to the aquaculture
production in India during the last decade it
provides about 35% of the total carp production
(FAO, 2001).

Formation of a low molecular weight antibody class
from the Immunuglobulin (Ig) M that occurs during

Received 23 December 2015; Revised 05 July 2017; Accepted 30
August 2017

*E-mail: sbabu78@yahoo.com

© 2017 Society of Fisheries Technologists (India)

the course of an immune response in vertebrates is
not manifested in fishes (Isbell & Pauley, 1983). So
only one predominant antibody type was thought
to be present in fishes which is a high molecular
weight Ig often referred to as IgM or IgM like
because these molecules have a heavy chain isotype
similar to the mammalian p chain (Wilson & Warr,
1992; Van Muiswinkel, 1995). Characteristics of IgM
of a number of commercially important fishes such
as Channel catfish (Phillips & Ourth, 1986), Asian
catfish (Swain et al., 2004), Sea bass (Palenzuela et
al., 1996), Common carp (Zhong et al, 1999),
Grouper (Cheng et al., 2006), Snake head (Sood et
al., 2011), Magur (Sood et al., 2012) etc. has been
reported earlier.

Purification and characterization of Ig is an impor-
tant aspect in development of monoclonal antibod-
ies for fish Ig which can be employed for several
purposes such as to quantify the total Ig in sera at
different conditions like healthy, infected, and
vaccinated fishes (Wagner et al., 2001; Bobadilla et
al., 2004); to detect change in total Ig levels at
different seasons, environmental conditions and life
stages (Cuesta et al., 2004; Pettersen et al., 2005); to
compare the serum antibodies of fishes from
different taxa (Al- Harbi et al., 2000; Morrison et al.,
2002); to study the heterogeneity in structure of
antibodies (Sanchez et al., 1995); to study the
ontogeny of antibody production (Breuil et al,
1997); to study the major lymphoid tissues (Pettersen
et al, 2000; Jang et al., 2004) and to study the
structural changes in fish Ig under different
physical, chemical and biological conditions
(Magnadottir et al., 1996). In addition the similari-
ties and variations in structure of different Igs were



Babu, Shankar, Honnananda and Abhiman

demonstrated using fish Ig MAbs (Adkison et al.,
1996; Pettersen et al., 1995; Jang et al., 2004; Sanchez
et al, 1995, Magnadottir et al., 1996; Sanchez &
Dominguez, 1991).

Several reports on the characterisation of Ig of rohu
and the development of MAbs and polyclonal
antibodies (PAbs) for the Ig are available now. The
present paper is an effort to compile all the scientific
literature to understand whether rohu is possessing
different forms of serum immunoglobulin or not.

Characteristics of rohu Ig

Immunoglobulin of rohu has been raised, purified
and characterized by several authors using different
techniques and the results are enlisted in Table 1.
The actual tetrameric form of Ig was first reported
by Suresh Babu et al. (2008) where in a native Ig
having a molecular weight (N) of 850 KD with a
heavy chain (H. C) of 85 KD and light chain (L.C)
of 23 KD has been described. Later, similar
observations were reported by Rathore et al. (2008)
(N=880 KD, H.C =77.4 KD, L.C = 26.4) and Bag et
al. (2009) (H.C =88 KD, L.C = 26 KD). The slight
variations obtained in values in all these studies are
probably due to the glycosylation of the Ig, which
causes anomalous migration on SDS-PAGE gel
(Wilson et al.,, 1985). Similar tetrameric form of Ig
was reported from other fishes such as turbot (835
KD, Estevez et al., 1993), African catfish (840 KD,
Rathore et al.,, 2006), Cod (851 KD, Pilstrom &
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Petersson, 1991), Atlantic salmon (800 KD, Havarstein
et al., 1988), sea bass (883 KD, Bourmaud et al., 1995)
and tilapia (900 KD, Rajavarthini et al., 2000) etc.

Different forms of rohu Ig

Other than the tetrameric structure, other forms of
Ig such as monomers and dimers also were reported
from rohu. Earlier studies on L. rohita by Mohanty,
(2001) reported different populations of immuno-
globulin molecules in the purified sera in non-
reducing SDS PAGE. Swain et al. (2006) demon-
strated a single 210 KD polypeptide of L. rohita Ig
like molecule from immunised brood fish serum,
egg and larval extracts in non-reducing SDS-PAGE.
Rathore et al. (2008) also reported two other peaks
in the gel filtration chromatogram with molecular
weight 443 KD and 240 KD presumed as the
monomer and dimmer respectively. Variations in Ig
structure have been reported from other fishes also.
In Southern blue fin tuna two different forms have
been reported one with a molecular weight of 778
KD and the other with 160-180 KD (Watts et al.,
2001). Based on the estimated MW, the relative
carbohydrate content and the reactivity with anti-
halibut IgM anti-sera, Grove et al. (2006) has
reported different forms of Ig in Atlantic halibut in
addition to the tetrameric form. Deviations in Ig
structures were reported from other fishes such as
catfishes (Lobb & Clem, 1983) and European Perch
(Whittington, 1993) also.

Table 1. Details of immunoglobulin of rohu reported by different authors

Reference Molecular weight Antigen used Purification Molecular
(KD) of Ig technique weight
1 Mohanty et al. Different Edwardsiella Gel filtration SDS PAGE
(1998) populations of tarda and ion-exchange
I g molecules chromatography
2 Swaine et al.
(2006) 210 - Ammonium sulphate =~ SDS PAGE
precipitation
3 Suresh Babu et al. 850 Bovine serum BSA-CL agarose SDS PAGE
(2008) albumin column
chromatography
4 Bag et al. (2009) 908 Bovine serum BSA-CL agarose SDS-PAGE
albumin column
chromatography
5 Rathore et al. (2008) 880 Bovine serum BSA-CL agarose Gel filtration
443 albumin column chromatography,
240 chromatography Gradient gel

electrophoresis,
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Possible reasons for variation
characteristics in rohu

in Ig

One of the possible reasons for reporting such forms
is the degradation of native Ig molecules. Degrada-
tion of Ig can be due to the fluctuation in storage
temperature (Acton et al.,, 1971), enzymatic action
(Van Ginkel et al., 1991; Magnadottir et al., 1996) or
chemical denaturation (Kaattari et al., 1998; Watts et
al., 2001). Up on denaturation with SDS, a portion
of the tetrameric teleost IgM has been shown to split
into mono, di and tetramers, depending on the
species (Lobb & Clem, 1981; Kobayashi et al., 1982;
Glynn et al., 1990; Whittington 1993; Pucci et al.,
2003; Bromage et al., 2004). But the variations in the
molecular weight in the case of rohu cannot be
confirmed as because of the degradation of the
native Ig because these molecules are purified
employing different purification techniques and all
these purification methods may not be having the
degrading factor.

IgM is the only antibody isotype found universally
in gnathostomes (Bengten et al., 1991; Hordvic et al.,
1992; Warr, 1995; Nakao et al., 1998) and until last
decade, teleosts were thought to possess only IgM
(Savan et al ., 2005). However, Clem (1971) reported
a truncated form of Ig from Epinephealus itaira which
is termed as IgY. There have been recent reports
regarding different isotypes of fish Ig in teleosts. In
teleost three types of Igs have been reported namely,
IgM (Bengten et al., 1991; Hordvic et al., 1992; Warr,
1995; Nakao et al., 1998) IgD (Wilson et al., 1997;
Hordvik et al., 1999; Stenvik & Jorgensen, 2000;
Hirono et al., 2003) and IgZ or IgT (Danilova et al.,
2005; Hansen et al., 2005). IgT was discovered after
the genomic analysis of several teleost fishes
(Hansen et al., 2005, Danilova et al., 2005, Savan et
al., 2005, Buonocore, 2017). This form of Ig was
reported as a monomeric Ig in the serum and as a
polymeric form in the mucus (Zhang et al., 2010). In
rainbow trout the molecular mass of the native IgT
was reported as 180 KD with a heavy and light chain
of 75 KD and 25 KD respectively (Hansen et al.,
2005). The low molecular weight of Ig like structures
reported from rohu serum may be an Ig form of any
one of these forms. Recently Hordvik (2015) re-
ported three major immunoglobulin (Ig) isotypes
such as IgM, IgD and IgT, in salmonid fish defined by
the heavy chains p, 8 and 7, respectively. Kamil et
al. (2013) reported IgM sub-variants in salmonid
fish. Kamil et al. (2011) reported two IgM heavy
chain isotypes in Atlantic salmon and brown trout.
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Recently Dash & Sahoo (2015) reported the presence
of IgZ transcripts in rohu through expression
studies. Kar et al. (2015) reported the expression of
IgM, IgD and IgZ in different tisuues of infected
rohu. Eventhough these studies indicate the possi-
bilities of the presence of new types of Ig in rohu,
the proteomic characterization of the native form of
these Igs in rohu is yet to be fulfilled.

Future directions

Since all the reports regarding the existence of low
molecular weight Ig in rohu are ambiguous and are
preliminary in nature an elaborative study on these
aspects is required urgently. A holistic approach by
employing both genomic and proteomic analysis for
characterizing rohu Ig is the need of the hour.
Amino acid sequencing, epitope comparison among
the different forms of rohu Ig employing mono-
clonal antibodies and detailed structural analysis
using electron microscopy will give a fair idea about
the structural details about these Ig forms. Further
studies for evaluating the functional genes involved
in the expression of such Ig forms through genome
analysis will hopefully solve the issue of the
credibility of existence of such Ig forms.
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