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Abstract 
     The objective of this study was to classification of Bunnei (Barbus sharpeyi) and Gattan (Barbus 
xanthopterus) Iraqi fishes by using muscle proteins electrophoretic pattern. Ten individuals of Bunni and 
twelve of Gattan were collected from the region of Al-Siweira in Wasit province at a weight (2000 ± 36) g 
and an average total length (28 ± 2.5) cm, samples of 1.0 gm of fish muscle were taken from individuals to 
determined electrophoretic pattern of muscle proteins. Results revealed that electrophoretic pattern of 
muscle proteins were similar between the two fish species. But, Gattan predominant Bunnei in the 
number of separated proteins. Gattan muscle proteins were separated into 21 protein bands, whereas 
Bunni muscle proteins were separated into 16 protein bands. Also, the two fish species were differed in 
the percentage values of the separated protein bands. No significant variations in the electrophoretic 
pattern of muscle proteins due to sex within species were noticed. In conclusion, the ability of using 
electrophoretic pattern of muscle proteins as a good diagnostic tool for Bunnei and Gattan fishes 
classification. 
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Introduction 
     Bunnei (Barbus sharpeyi) and Gattan  (Barbus  
xanthopterus) are actually members of the fishes of 
Iraq, these species are found in the Tigris-Euphrates 
basin and they have well adapted in freshwater of 
Iraq (Beckmann, 1962; Al-Hazzaa, 2005).  
     In the past, the identification of fish species was 
carried out mainly by examining the external 
morphological characteristics. In the present day, 
electrophoresis of sarcoplasmic proteins, serum 
proteins, liver proteins and a number of enzymes 
often have been used by some researchers as an 
aid in the species identification of fish (Focant 
et.al., 1981; Miyazaki et.al., 1998; Pineiro et.al., 
2001). 
     Electrophoresis is being used with increasing 
frequency by vertebrate taxonomists (Roman et.al., 
2009). This technique takes advantage of the 
different migration rates of protein molecules in an 
electric field, electrophoresis is one of the most 
effective methods for the separation of ionic 
components of a mixture, the resolving power of  
      
 

different electrophoretic methods is quite variable. 
To separate two component ions, it is necessary to 
permit migration to continue until one of the kinds 
of ions has traveled further than the other 
(Ordonneau et.al., 2005). Muscle protein 
electrophoresis is an invaluable diagnostic tool in 
fish classification, Its a powerful technique that has 
been applied widely in population biology (Chen 
et.al., 2003; Smith, 2009).  
     The objective of this study was to classification 
of Bunnei (Barbus sharpeyi) and Gattan ( Barbus 
xanthopterus ) Iraqi fishes by using muscle proteins 
electrophoretic pattern. 

Materials and Methods 
     Ten individuals of Bunnei (Barbus sharpeyi) and 
twelve of Gattan (Barbus xanthopterus) Iraqi fishes 
were collected from the region of Al-Siweira in 
Wasit province at a weight (2000 ± 36) g and an 
average total length (28 ± 2.5) cm, samples of 1.0 
ml of fish muscle were taken from the individuals. 
     Sodium Dodecyl Sulfate - Polyacrylamide Gel 
Electrophoresis  ( SDS - PAGE )  was  performed  
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(400 kDa), filamin (270 kDa), spectrin (265 kDa), 
nebulin (107 kDa), α-actinin (100 kDa), gelsolin (90 
kDa), fimbrin (68 kDa), tropomyosin (35 kDa), 
troponin T (30 kDa), thymosin (5 kDa). Since all of 
the fish protein samples are from muscle tissue, 
there will be some expected similarities. 
Nevertheless, difference in the protein banding 
patterns will also be apparent and these 
differences can be used to assess evolutionary 
relatedness (CBSC, 2005). 
     To compare protein profiles between fishes, 
scientists separate the mixture of protein 
molecules in a particular tissue (such as muscle 
tissue) by gel electrophoresis. This creates a 
unique pattern of bands for each fish, called a 
protein fingerprint. The individual bands 
correspond to different proteins and may vary in 
intensity between species. In addition, some bands 
(i.e.,proteins) may be visible in one species 
fingerprint but not in another. In general, protein 
fingerprint patterns obtained from different 
species are more similar when the species are 
more closely related and less similar when they are 
more distantly relate. The variations between the 
two Iraqi fishes in muscle proteins were encoded 
by gene structural loci. The similarity between sex 
within species demonstrated the minimum levels 
of polymorphism. According to genetic similarity 
and distance between characid and cyprinid fishes, 
they are not closely related to each other (Shahin, 
1999). In conclusion, these fishes are easily 
distinguished by SDS-PAGE, taxonomically (Yilmaz 
et.al., 2007). 
 

 
1         2            3         4 

Fig. (1): electrophoretic pattern of Bunnei (1: 
male, 2 : female) and Gattan (3: male, 4 : female) 
muscle proteins. 
 

according to the Laemmli (1970) methods, 
proteins were separated by using a ten column 
electrophoresis apparatus utilizing stainless steel 
wires electrodes and two cubic reservoirs (17 cm 
deep and 11 X 16 cm in dimensions) constructed 
from 12 cm glass tubing. Acrylamide gels (0.5 cm 
diameter x 10 cm length). Gel consist of stacking 
gel which proteins (stocked) and a running gel 
part on which proteins separate. Running gel 
containing 10% acrylamide was polymerized 2 hrs 
before electrophoresis and stacking gel 
containing 4% acrylamide was poured and 
polymerized 2 hrs before sample application. 
Each sample was mixed with a sample buffer 
which contained 10% glycerol, 2% 
mercaptoethanol, 2% SDS and 0.01 bromphenol 
blue. Protein concentrations were adjusted to 2 
μg/μl and 0.2 μg/μl, then heat denatured and run 
on the SDS-PAGE. For SDS-PAGE, 20μl sample 
were loaded on the stacking gel. And mA per 
sample appilied for 150 min, by EISCO power 
supply. The bromphenol blue was present on the 
lowest side of the gel. Following electrophoresis, 
the proteins were stained with 0.125% 
Commassie Brilliant Blue R-250 in 40% ethanol 
and 7% acetic acid, and then destained in acetic 
acid. Protein bands and its percentages were 
determined according to the Schematic diagrams 
and parameters were obtained by Photo Capt 
Molecular Weight Software (Photo Capt 
Molecular Weight Software, 2001). 

Results and Discussion 
     Eelectrophoretic patterns of Bunnei muscle 
proteins were similar to that of Gattan fish (Fig.1). 
But, Gattan predominant Bunnei in the number of 
separated proteins. Gattan muscle proteins were 
separated into 21 protein bands, whereas Bunni 
muscle proteins were separated into 16 protein 
bands (Fig.2). No significant variations in the 
electrophoretic pattern of muscle proteins due to 
sex within species were noticed.  
     Bunnei and Gattan fishes muscle proteins were 
separated into several bands, these bands were 
differed in quantitative parameters (Tables: 1-4) 
and they belong to muscle tissue. There are a 
number of proteins that make up muscle tissue. 
Following is a list of some muscle proteins that 
may be present as bands in the fish protein 
fingerprints, along with their approximate 
molecular weights in kilodaltons: actin (42 kDa), 
myosin heavy chain (210 kDa), myosin light chains 
(15, 17, and 24 kDa), titin (3000 kDa), dystrophin  
 



  

Faris A. Al-Obaidi                                                                      J. Genet. Environ. Resour. Conserv., 2013,1(1):1-5. 

3 
 

 

 

 

 

 

 

 

Table (1): Quantitative parameters of electrophoretic pattern of Bunnei (male) muscle proteins. 

 
Table (2): Quantitative parameters of electrophoretic pattern of Bunnei (female) muscle proteins. 
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Fig. (2): Schematic diagrams of electrophoretic pattern of Bunnei (1: male, 2 : female) and Gattan (3: 
male, 4 : female) muscle proteins. 
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Table (3): Quantitative parameters of electrophoretic pattern of Gattan (male) muscle proteins. 

 
 

Table (4): Quantitative parameters of electrophoretic pattern of Gattan (female) muscle proteins. 
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