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Stat ch-gel 'elwtrupboretic andyais  of p l a e  and 
s e r m  prutein ssmples of the Australian g r q  mullet 
W q i Z  c q k 2 u o  L $ n m a w )  l d i c a t e d  ten protefn c w -  
atnto, P d ~ r p h f a  of Corpon-t 11'1 with three pheno- 
types, dasignared A, B, a d  A3, wpre demonstrated. The 
&rdy-UeMerg rmiilysie of the data suggested that tbe 
three pbe~otypea tom a spot= detsmdnd-by tm dle les ,  

a ~ b  N C ~  reapeo t i ve l y .  

Scrim protein p o i ~ r p h i s l a  h a  been dcrraaotratd by gal electropbre* 
83.8 in llranp species of f i eh .  ftte transfarrin a d  eoternse spntors are + 
-bed in Table I. Mller aad H t e P d a l  0966)  postulated that serrm ptof*in 
~ ~ l p r p h l m  was cosllsn f n f 1 aheo a d  could be used in the study of f i s h  sub- 
populations. Thia  hao b o a  shown by FuJ3.m (1968) a d  h j i n o  & w'(1968 a,bl 
in a study on skipjack tuna. 

This papor preoemts the rcmults of a prelirtnary imest igat ioa  of genetic 
@)nwrp- of the serum proteins cf the Australiaa grey mallet %iZ 
c@ak8 L b e u s ) ,  The lilt-Lmate aim is fs compare the Australian results 
with mullet sbtaised f rom Thai waters- 

Kullet Blood Samples 

S e r m  ox plasma Ccbtained by rentrifugatfon of k b l e  blood collected i n  
the Modified Alsever's solution, 3pragu~ & Vracman, 1962) samples included 37 
specinens rake3 f r ~ m  the Srradbxoke Tsiand, Queensland , 73 specimens from the 
Harindand, Southport, Qld., 7 specmens from McDonald River, New South Wales, 
and 10 specheas taken € r m  P i ~ e a p p l e  b y ,  Western Australia. Thus, a total 
of 127 b l m d  samples were obtained from 3 ~ 1 y  to 'Novmber 1967. 
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Blood specimens were taken M e d i a t e l y  after capture of Ehe fish by 
direct pllncture of the caudal artery cr vein. The 3lood was allawed to f low 
into a clean dry tube and after clotting it W ~ B  centrifuged t o  separate the 
serum. The serum was pipetted into a smll tube and st~red at -2O'C untf 1 
the t h e  of analysis. 

Table I 

Serum Protein Polymorphim in Fishes 

f i s h  

Roni t o  

Brown t rou t  

buwn name 

Creyssel, e$ a; .  (1964; 
1966) ; 

tidller & Nawdal  C1966) 

Cod 

Scientific hame 

Pond c.rucian 

Serum , 

I Fujino & Kaag (1963 b )  

I svstem 
Reported by 

Es 1 Sprague (1967) ; Fuj ino & 
Kang (1968 b) 

Sprague 6 Fuj fno (196s) ; 
brret t  & Tsuyuki (1967); 
Fujino & Kang (1968 a) 

Fujino & Xang (1968 b) 

Fojino & 5 g  (1968 a) 

Sprague (1967) 

Sprague & Fuj ino (1965) 

Skipjack 

Southern blueffn 

Yellowfin 

Barrett 6 Touyuki (1967) ; 
Fuj ino & Rang 0 9 6 8  a) 

Sprague (1967) ; Fuj iao 
I b Kang (1968 b) 

* 
Tf: Serum 
Es: Serum esterases 



Electrophor esls and Staining 

The sera and plasma were subjected to t h e  horizontal starch-gel elec- 
trophoresis in a discontinuous buffer (Ashton and Braden, l96L), pH 8 . 5 ,  for 
four hours at: 400 vol ts .  Serum protein b a d s  were ident i f ied by staining the 
g e l  with 0.1% Nigrosine for one hour, as w e l l  as staining with  anido black 
(%it hies, 1955) , 

The alectrophsrogram obtained (Fig. 1) showed that the serum and plasna 
pratein of the grey mullet coceisted of ten components. The proteins were 
designated Components I-X in order of decreasing mobility t o  anode (Pip. 1 B). 
The Components If, 111 and IV were present in reasonably high c~ncentratfons 
while t h e  re~lainder were h m u c h  lower concentrations. According to Drilhon 
(19601, it is impossible to ident i fy  with certainty the nature of the protein 
in each fractfon without carrying out chemical analyses. merefore, the 
nature of each protein component is not horn at t h e  preseut t h e .  

However, tw-dimensional exec t rophoresis (Poulf k and Smithiea , 1958 ) 
indicated the homogeneity of Components I1 and IV (Fig .  2 )  but revealed the 
neterogeneity of Component 111 t o  be the sane as that demonstrated'by one- 
dkenslonal electrophoresis {Fig. 2 - on the r ight ) .  

The variations in the  electrophoretic patterns observed in t he  sample6 
were those of Companents 11, 111 and V. The variation of Ccmponent I1 was 
rare and was fouzld only in two samples from the Marineland. Most sera con- 
tained a faet-mving Component 11 protein. These two sera from Marineland 
lacked t h i s  protein and had instead a slower migrating protein (Fig. 1 A - 
Sample Yo. 6). The Component V was present only in a few samples from 
Queensland and New South Wales. Only the  variation of Component 111, as 
shown schautically in F i g .  3 ,  was widely distributed among samplea. 

Three phenotypes of Component 111 were-found. Sera containd either 
a single fast-movfng band, a s ing le  slow-moviug band, or a combination of 
the* two ' bands. ' The observed frequencies of these types, designated A, AB 
and B,  axe shown in Table IT. The relative proportions of the three pheno- 
types are in close agreement with the Hardy-Weinberg expectati n assuming the 
existence of two alleles in the frequencies Mca = 0.645 a d  Hcg = 0.355 
(See: Barrett and Tsuyuki, 1967; Fujim and Karq, 1968 a). 

Table 11 

Hardy+wzinberg Analyais of Mc System in the Grey Hullet 

. 

Frequency 

Observed 

Expec t sd 

Alleles : 

Chi square P 
2.5077 

i 
0.05  ! 

1 

Phenotype . 

A I A B I B  
1 I 

Total 3 . F .  

1 



The variation of Component 111 as mentio~(jd above is probably trans- 
Eerrin polymorphism but yet to be tested by Fe . 

Polymtphim of Component 111 was not f o u d  in the s ~ p l e s  taken from 
weg ;ern Australia. This might inlicate the g ~ g r a p h i c a l l y  iutraspecific 
variatfon among the mullets collected from the Paciflc coast and the Indian 
Ocean coast of Australia bur the  number of samples is t o o  small for any real 
conclusion to he drawn. On t h e  other hand, the study on the electrophoretic 
pat terns of mullet ' s s e m  proteins in Thai and adjacent waters should be 
initiated in t h e  future, in order to clarify the relationship between the 
dif ferent  fish populations. 
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