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ABSTRACT

Starch-gel ‘electrophoretic analysis of plasma and
serum protein ssmples of the Australian grey mullet
Mugtil cephalus Linnseus) indicated ten protein compo-
nenta, Polymorphise of Component IYI with three pheno-
types, designated A, B, and AB, were demonstrated. The:
Hardy-Weinberg analysis of the data suggested that the
three phenotypes form a system determined.by two alleles,
Mc? and Ncb respectively.

TNTRCDUCTION

Serum protein polymorphisx has been demonstrated by gel electrophore+
8is in many species of fish., The transfarrin and esterase systema are sum—
maxjzed in Table I. Mdller and Neewvdal (1966} postulated that serum profein.
pclymorphism was common in fishes and could be used in the study of fish sub-
populations. This has been showm by Fujino (1968) end Fujino & Kang (1968 a,b)
in a study on skipjack tuna,

This paper presemts the results of a preliminary investigation of penetic
polysorphism of the serum proteins cf the Australian grey mullet (Mugil
cephaZus_Linnaeus). The ultimate aim is to compare the Australiao results
with mullet cbtained from Thai waters.

MATERTALS AND METHODS

Mullet Blood Samples

Serum or plasma (cbtained by centrifugation of whole blood collected in
the Modified Alsever's solution, Sprague & Vrocman, 1962) samples included 37
specimens taken from the Stradbroke Island, GQueensland, 73 specimens from the
Marineland, Southport, Qld., ¥ speciwens from McDonald Kiver, New South Wales,
and 13 specimens taken from Pineapple Bay, Western Australia. Thus, a total
of 127 blcod samples were ohtalned from J:ly to November 1967.
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Blood specimens were taken immediately after capture of the fish by

direct puncture of the caudal artery cr vein.

The 51004 was allowed to flow

into a clean dry tube and after clotting it was centrifuged to separate the

serum.,

the time of analysis,

Table I

The serum wes pipetted into a small tube and stered at -20°C until

Serum Proteiln Polymorphism in Fishes

. Serum
Common name | Scientific name system* Reported by
H
Bigmouth buffalo~ : Ictiobus cyprinellius |, Tf Es | Koehn & Johnson {1967)
fish . t
Bonito Sarda chilienais ! Tf Barrett & Tsuyuki (1967)
i
Brown trout 3zlmo trutta trutta Es | Nyman (1965 a, b)
Carp Cyprinus carpio T¢ Creyssel, et ai. (1964;
1966)
Mgller & Naevdal (1966)
Cod Gadus morma T Mpller & Raevdal (1966)
Pond crucian Cryprinus caraseius Es | Nyman (1966 a, b)
Yuna s carassius
una:
Albacire Thunrue alalunga T Barrett & Tsuyuki (1967)
BEs | Fujino & Kang {1963 b)
Bigeye ' Thurnnus cbesus Es ! Sprague (1967); Fujino &
- Kang (1968 b)
Skipjack ~ Katswwonus pelamis Tf Sprague & Fujino (1965);
Barrett & Tguyuki {(1967);
Fujino & Kang (1963 a)
Eg | Fujino & Xang (1963 b)
Southern bluefin Thunmis maocoyii Tf Pujino & Kang (1968 a)
Bs | Sprague (1967)
Yellowfin Neothunmus macropterus | Tf Sprague & Fujino (1965)
Thunrue albacaree Tf Barrett & Tsuyuki (1967);
Fujino & Xang (1968 a)
Es { Sprague (1967); Fujino

& Kang (1968 b)

Tf: Serum transferrins

Es:

Serum esterases
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Electrophoresis and Staining

The sera and plasma were subjected to the horizontal starch-gel elec-
trophoresis in a discontinuous buffer (Ashton and Braden, 1961), pH 8.5, for
four hours at 400 volts. Serum protein bands were identified by staining the
gel with Q.12 Nigrosine for one hour, as well as staining with amido black
(Saithies, 1955).

RESULTS AND DISCUSSION

The electropherogram obtained (Fig. 1) showed that the servm and plasma
protein of the grey mullet corsisted of ten components. The proteins were
designated Components I-X in order of decreasing mobility to anode (Fig. 1 B).
The Components II, III and IV were present in reasonably high concentrations
while the remainder were in much lower concentrations. According to Drilhon
(1960), it is impossible to identify with certainty the nature of the protein
in each fraction without carrying out chemical analyses. Therefore, the
nature of each protein component is not known at the present time,

However, two-~dimensional electrophoresis (Poulik and Smithies, 1958)
indicated the homogeneity of Components II and IV (Fig. 2) but revealed the
heterogeneity of Component 1II to be the same as that demonstrated by one-
dimengional electrophoresis {Fig. 2 - on the right).

The variations in the electrophoretic patterns observed in the samples
were those of Compoments II, IIT and V. The variation of Ccmponent II was
rare and was found only in two samples from the Marineland. Most sera con-
tained a fast-moving Component II protein. These two sera from Marineland
lacked this protein and had instead a slower migrating protein (Fig. 1 A -
Sample No. 6). The Component V was present only in a few samples from
Queensland and New South Wales. Only the variation of Component ILI, as
shown schematically in Fig. 3, was widely distributed among samples.

Three phenotypes of Component II1 were found. Sera contained either
a single fast-moving band, a single slow-moving band, or a combination of
the'two bands. ° = The observed frequencies of these types, designated A, AB
and B, are shown in Table II. The relative proportions of the three pheno-
types are in close agreement with the Hardy-Weinberg expectatign assuming che
existence of two alleles in the frequencies Mc? = 0.645 and Mc” = 0,355
(See: Barrett and Tsuyuki, 1967; Fujino and Kang, 1968 a).

Teble IZ
Hardy-Weinberg Analysis of Mc System in the Grey Mullet

Frequency Phenotype Total D.F. | Chi square P
A AB B
Obgerved 42 58 10 110
1 2,5077 0.05
Expected 45.8 § 50.4 13.8 110
Alleles: Mc: = 0.645
Mc™ = 0,355
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The variation of Component II1 as mentiogsd above is probably trans-
ferrin polymorphism but yet to be tested by Fe””.

. Polymorphisam of Component III was not found in the samples taken from
Western Australia. This might indicate the geographically intraspecific
variation among the mullets collected from the Pacific coast and the Indian
Ocean coast of Australia but the number of samples is too small for any real
conclugion to be drawn. On the other hand, the study on the electrophoretic
patterns of mullet's serum proteins in Thai and adjacent waters should te
initiated in the future, in order to clarify the relationship between the
different fish populatiouns,
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