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ABSTRACT

The blood serum proteins of the three s?ecies of fish belonging to the Genus Channa were examined
t

by polyacrylamide ‘dis¢’ electrophoresis. A

hough 10 main fractions were resolved in all the three spe-

Eig, fach species showed a characteristic pattern which is highly reproducible and the differences are signi-
nt.

Study of the genetic variants of proteins
has been in the past successfully applied to
diverse fishery problems and hybrid verifica-
tion (Aspinwaf & Tsuyuki, 1963). Genetic
markers associated with characters of com-
mercial importance such as growth and per-
centags hatch would be of obvious economic
value for fish culturists.

Although a good number of studies have
been conducted on the fundamental analysis
of fish sera components to identify them
and also to note g:netic polymorphism of
some protein fractions. (Hattingh, 1974;
Jimenez & Planas, 1973; Perrier ef al., 1973;
1974, 1977; Harris, 1974), little information
is available on Indian fishes. Therefore a
study of the serum proteins of three species
of an economically important edible fish
belonging to Genus Channa viz C. punctata,
C. strista and C. gachua was conducted.

The study was aimed at idzntifying the
serum proteins which can form a firm basis
for further studies on genetic and bioche-
mical variation, for breeding experiments
utilizing polymorphic proteins as genetic
markers in developments of better species,
identification of sub-populations and other
fishery problems,

The fishes used in this study were collected
during their prespawning period and were
all healthy and mature. Blood was collacted
from the severed caudal veins and artery
after amputation of the peduncle of the fish
into small glass tubes. The blood was
allowed to clot and was then centrifugzd at
3000 rpm for 10-15 minutes and the serum
scparated and used.

The proteins were analysed by dise eleciro-
phoresis with Tris-glycine buffar pH 8.1
(Clarke, 1964). The bands were stained
with 0.5% Amido black 10B for proteins,
periodic acid Schiff reagent for glycoproteins
(Clarke, 1961), and Sudan black for
lipoproteins (Perrier f al., 1974). The method
of Muller et al. (1962) was used to detect the
iron bound to the transferrins. The cerulop-
lasmins and haptoglobins were visualised
using the staining procedure of Mc Combes
(1969). The serum samples and Bowman
were sobjected 10 different temperatures
ranging from 40 to 65°C to test the heat
sensitivities of the proteins which wers also
precipitated using different concentrations
of ammonium sulphate,

The electrophoretic patterns of seca of
these thres species of fish revealed distinct



NOTE

hands. The protein fractions resobved incach
case were  numberad seguentially tollowing
decreasing order of moebility e the niost
sapidly migrating being Ko, 1 The nune
bering was for the vake of convepience and
does not imply homelogy of the like num-
bergd fractions 1 the different species.  To
ench spevies the serum proteins wor separa-
ted on the same clectirophorsiic rus, of which
one gl was stained for (he protein and the
other for the specific component i question.
By this it was possible (o make direst com-
parison of the protemn aad other zones and
hence to locate the ropn, lipid, carbohydrate,
baptoglohin and coruloplasmin i terus of
the protein zones

In O puncrara as many as U7 fractions were
resolved of which 10 was the maximom
smumber that appuared with  consistency
(Fig. 1 & 4p).  These frachions were nume
bered 1, 2{a. boo db 34 by d), 4 5 {ul B,

Fig. 1, Electropboreths protein pattorn of the
servm of O pukclaiae,

6, 7, B, 9 & 10 In . sreloie {(FPig. 2 & 45)
and ¢ gaclmng {Fig. 3 & 4G) about 10 to 14
protein zones could be distinguished in the
norrmzal fish sera, although in both species

Fig. 2. Electrophoretic protein pattern of the
serum of . sriata,

19 was the maximum number that appeared
with consistency. The protein  fractions
were numbered [, 2 (u, b, ¢, d), 3,4.5,6, 7, 8,
G & Hin C. striara and in C. gachua an addi-
tional fraction ‘¢’ occurred in the region of
band 2. In all the three species the reglon
of band 2 showed extensive variation in the
sumber and relative positions of the electro-
phoretic bands. The bands were distinet
and promipgent.  Depending on the num-
ber and relative positions of these bands,
&, 5 and 7 different patierns could be reco-
ghised in C. punctata, C. steivtaand C. gachua
respectively,  Band 7 was identificd as the
transferrin in all the three spectes,  Though
identical in their electrophortic mobility,
they differed in their physico-chemical pro-
purtics such as heat sensitivities and salt
solubilities.  This fraction was a glycoli-
poprotein in €. punctafe and a glycoprotein
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in the other two specizs, The oxidase zone
wiry localized s iemen of band 10, a slycoli-
poproteln complex in o ¢ pcteara and
Copachuwe. In O strivra band 7 showed both
oxidase and pecogidise activily and it was a
glycoprotein, In C punctata and . gachiug
the peroxidase activiry was noted in region
of band &,

Although some simifaritios were demons
sirated 1n the serumeprofein paticrn of fhe

TFig. 3. Flectrophoretic protein pativen of serums
of U, gachn,

three species, enough ditfurences  exist in
these patterns 10 distinguish casily one spe-
cies from the other. The patterns do reflect
the close relationship between these species
Me Kenzie and Paira (1969) found 10 com-
penents in the plasmn of Juvasile Atlantic
salmon and Thasston (1967 reportad (0~
18 Fractions o rainhow trout wmd concludad
that the differepces were dug to @ nuwnber
of factors meluding hatchery, sex, slrain,
stress ete. Other workers Lhave found 12
to 16 components in brown (roul (Engram
and Alexander, 1977 13 bands in rainbow
trout (Tervier ¢f ol 1973, 8 fractions in Labeo
wmbratus and  Lobee  capensty (Hattingh,
1974} and between 5 and 9 major  protein
fractions in Leuciscus feweiscus (Harris, 1974)
all of which wers resolved on polyacry-
tamidae gel electrophaorresis.

It is not clear whether the varintion in the
banding pattern in region 2 represented gene-
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tic heteroganeity ov polymerisalion of the
protein molecules o dHP:rent exents. Fur-
ther ganetic and ochemicul studics are
acedad 10 eluadate the e of these bands,
They could be comparad with albiomins on
the basis that they luve low moleedlar weight,
fast mobility snd are quantuatively predos
minant and could Bind dron Lke haman
Mbhuming.  These bunds may  be callad
athumin-like fractions (Harsls, 1974 or
purn athunan (Percier of of., 1974 The
weakly stained componenl 1 could then be
the preatbumins,  Hares (197 reported 2
preglbumin fractions in diee sera,
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Fig. 4 Diagrawunatic representetion of the  serum
proteins of ¢ puaciate (By, O serfara (5); and
o gachio (G GP, plycoproteing TP, lipo-
protein: TF, Transferria; CF, Ceeploplasming
H12, Haptoglobin,

Entruspecies varistions in these theee spe-
cios while 1t exists, @5 kess than interspecies
varkabilons. Tn fact L wis our ahm 1o chara.
ctorise the serum proteins which could be
ased (o study genetic varishility among the
members of these spocies. Some fractions
in pariicular the “albumin-like’ fractions of
the three species did show varjiable pafterns
which could be gronp:d isio Leaw types but
in no one specias wai b possibls 1o ascortain
the variability as geaetic by observing the
phenotypes alone.  In the abience of genelic
crossing and feom the Tact that physialogical
tactors {Booke, 196 can influsnee ths serum
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protein patterns, it cannot be raid with firm-
ness whether individual vaiiations are due
to genetic vatiation or due to physiological
factors,
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