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Abstract 

The sarcoplasmic proteins of Nemipterus peronii were electrophoretically 
analyzed using the isoelectric focusing (IEF) technique. A polymorphic zone at pH 
3.69-3.79 was observed, giving three phenotypes: ·A, AB and B. The expected 
frequen  cies of the occurrence of each of the phenotypes, according to the Hardy 
Weinberg law, agreed with the observed frequencies. 
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the following setting: power at 25 watts; current at 50 amps; voltage 

at 1,500 volts; and the cooling platen at 5°C,

A few drops of kerosene were pipetted onto the cooling platen 

and the screen print template was then placed on the platen. Com

mercially prepared polyacrylamide gel (AMPHOLINE PAGplate, pH 

3.5-9.5, size 245 x 110 x 1 mm) was carefully positioned on top of 

the template, making sure that no air bubbles were trapped beneath 

the gel. The electrode strips were soaked evenly with lM H3PO 4 

and lM NaOH and placed in the anodic and cathodic ends of the 

gel, respectively. 

The thawed sample extracts were carefully applied onto the gel 

using strips of filter paper (5 x 10 mm). Commercial pl marker 

(Pharmacia, USA) containing 12 protein standards, was also applied 

onto the gel using the applicator strip. After sample application, the 
unit was run for 30 min, after which the strips were taken off the 

gel and the isoelectric focusing was continued for another 75 min. 

Immediately after electrofocusing, the gel was immersed in fix

ing solution for 60 min. Using destaining solution, the gel was 

rinsed twice and then finally immersed in destaining solution for 60 

min. The gel was stained using preheated (50°C) Coomassie Blue

Solution for 5 min and was then rinsed twice with destaining solu

tion. Further destainjng was done until a clear background was 

achieved. After destaining, the gel was immersed in preserving solu

tion for 60 min, dried in a 45°C incubator (MEMMERT, West Ger

many) for 45 min and mounted in a mylar sheet for protection. 

Densitometric reading (LKB IDtroScan XL Laser Densitometer, 

Sweden) was conducted to determine the apparent pl values of the 

samples by comparing the distance from the cathodic end to the 

peak of each protein band in the samples with those in the protein 

standards. The densitometer was set at a peak height limit of 0.18 

au and at peak width limit of 1.00 mm for all the samples exam
ined. 

Results and Discussion 

Samples of N. peronii were analyzed using the isoelectric focus

ing (IEF) technique which revealed the existence of three unique 

electrophoretic patterns in the samples of N. peronii (Fig. 1). 

Visually, the protein bands, including the minor ones, in almost 

all of the samples analyzed were found to be similar, with the most 
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' prominent acidic bands (pH<5.00) detected
at pH 3.67, 3.69, 3.79, 4.13 and 4.75. How
ever, protein polymorphism was observed 
between pH 3.69 and 3.79, wherein two dif
ferent major bands, A and B, were present. 
The densitometric analyses of these protein 
bands further illustrated these observed dif
ferences (Fig. 2). 

In this study, the pH range 3.69-3. 79 
was considered as a polymorphic zone, with 
all the samples of N. peronii analyzed clas
sified into three phenotypes (A, AB and B) 
based on the two bands detected in this pH 
range. As schematically presented in Fig. 3, 
phenotype A has one band at pH 3.79, phe
notype B has a band at pH 3.69 and phe
notype AB has both these bands. As such, 
it can then be supposed that the samples 
analyzed have two alleles A and B, and 
three underlying genotypes M, AB and BB, 
with an expected segregation ratio of 1:2:1. 

Fig. 1. Isoelectric focusing 
(IEF) patterns of the three 
phenotypes (A, B, AB) in 
Nemipterus peronii. 

To determine whether this proposed 
ratio was likely to be real or merely due to 
chance errors in sampling, the Hardy 
Weinberg principle was used, under the ba-
sic assumptions of the existence of random 

mating among the samples in a population, that the supposed geno
types are equally viable, and that the genes in this species have no 
differential mutability (Richarson et al. 1986). 

Using the com-�-----------------�

puted allelic frequency Table 1. Observed polymorphism of the sarcoplasmic 

of homozygote A and proteins of Nemipterus peronii at pH range 3.69-3.79. 

the observed frequen
cies of each phenotype 
out of the sample popu
lation examined, the 
Hardy-Weinberg ex
pected frequencies were 
calculated and pre
sented in Table 1. The 

Observed 
phenotypes 

A 
AB 
B 

Observed 
frequencies* 

16 

27 
12 

* Total number of samples = 55

Hardy-Weinberg 
expectations** 

15.8 
27.4 
11.8 

** Allelic frequency of phenotype A = 0.536
Chi-square value = 0.011 

'--------------------
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Fig. 2. Densitometric 
readings of the 
isoelectric focusing 
(IEF) patterns of 
three polymorphic pat
terns in Nemipterus 
peronii. 

expected values for homozygotes A and B and the heterozygote AB, 
according to the Hardy-Weinberg law agreed with the observed 
allelic frequencies, as shown by th� chi-square test for heterogeneity 
(p;,:0.99). 

The observed genetic variation in N. peronii may be attributed 

to the abundance of this species which is well documented 

(Eggleston 1968; Sainsbury and Whitelaw 1984). In addition to this, 
the observed genetic variation in N. peronii in this study seemed 
not at all surprising, considering the enormous number of publica
tions dealing with protein variability within fish species, as reviewed 

by Kirpichnikov (1981), and the studies on the existence of genetic 
variation in fish species (Wilkins and Iles 1966; Taniguchi et al. 

1982; Shaklee and Salini 1983, 1985). 

Fig. 3. Schematic 
representation of 
the three pheno
types in Nemip
terus peronii. 
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