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ABSTRACT 

Esterase isozymes were compared electrophoretically, using three 
organs; liver, spleen and kidney to determine the phylogenetic relationship 
between Clarias garlevinus and C. amzuillaris, as well as, to lmow the 
genetic differences between two types of C .f!arievinus to verify their 
genetic isolation by estimating the genetic distance between types and lor 
species of genus Clarias. The results indicated that the genes controlled 
esterase isozymes were six lOCi in C garievinus and five loci in C 
anguillaris, whereas the locus Est-2C was '1ompletely absent in all organs 
ofC anf!Uillaris. Moreover, anodal loci were the only ones that expressed 
in all studied samples, and the locus Est-2 A showed higher activity than 
other loci in all specimens. 

The overall genetic identity and genetic distance between these tow 
species were 0.81 and 0.19 respectively. The maximum magnitudes of 
genetic identity (Gl==0.99) and minimum genetic distance (GD==O.Ol) were 
found between types ofC garievinus. The lowest genetic identity between 
C anf!uillaris and type A (Gl= 0.87) and type B (GI== 0.80) were appeared 
in spleen, while the lowest genetic distance (GD=0.02) between them were 
found in kidney and liver, respectively. The combined genetic identity and 
genetic distance between types A and type B of C garievinus and C. 
anguillaris were not similar, whereas they equal GI = 0.81, GD = 0.19 
andGI = 0.78, GD = 0.22 respectively. 

INTRODUCTION 

Catfishes are one of the most important food fish in Egypt, since they constitute 
about 12.43% oftatal annual freshwater catch of the country (GAFRD, 2000). 

The taxonomy of African catfish genus Clanas has been extremely confusing for a 
long time. Teugles (1982) has given a new systematic revision of the African catfish of 
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this genus; he reported that Clarias lazera is a strain of C. gariepinus .So the name C. 
gariepinus is at present generally accepted. 

According to Boulenger (1915) in his revision ofthe Nile fishes confirmed that there 
are two catfish species, C. lazera and c. anguillaris in Egyptian freshwater. Moreover 
he had pointed out a marked difference in vomerine teeth shape within C. lazera (C. 
garlepinus) species. Whereas, these vomerine teeth in this species were granular, 
forming a crescentic band with or without a posterior median process and their greatest 
width in the middle reaching from one and half to two and half of the premaxillary 
band. Bakhoum (1996) studied inter-specific variation within the African catfish (c. 
garlepinus), his results indicated that this species is divided into two distinct 
morphotypes varied in the shape of vomarine teeth: without posterior median process 
(type A) or with posterior median process (Type B) (Fig.!). This conclusion is 
supported by significant differences in morphometric measurements and variations in 
egg size between the two fish types. 

Type (A) Type (B) 

Fig.1. Morphotypes of Clarias gariepinus: Type A without a posterior 
median process and type B with a posterior median process. 

Identification of Clarias species according to their morphological differences is not 
completely satisfactory, while electrophoretic methods have proved to be useful in 
species identification (Allendorf and Utter, 1979). Furthermore, according to Tave 
and Smitherman (1980) and Menezes et al. (1993), the electrophoresis can give an 
independent estimate of the level of variation within a population without an extensive 
survey of morphological and other quantitative traits. 
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The present study analyze electrophoretically esterase isozyme in order to reveal 
biochemical genetic mar ers and to find out the phylogenetic relationship between C. 
gariepinus and C. anguillaris, as well as, to know the genetic differences between two 
types of C. gariepinus verify their genetic isolation by estimating the genetic distance 
between types and lor species of genus Clarias. 

MATERIAL AND METHODS 

Specimens of Clarias gariepinus and C. anguillaris were collected from the 
commercial catch at El-Maadia fish center in Lake Edku from August 2001 to 
November 2002. 

Agar- Starch-Polyvinyl Pyrolidine (p.V.P.) gel electrophoresis was carried out 
according to the pr cedures described by Shaw and Kaen (1967); EI-Metainy et af. 
(1977) and Sabrah and EI-Metainy (1985). For electrophoretic esterase analysis, liver, 
spleen and kidney were taken from 115 (59 type A and 56 type B) and 41 live 
specimens of C. gariepinus and C. anguillaris respectively. The fish size of the two 
species ranged between 180-450 mrn in total length. 

According to the results of esterase electrophoretic patterns, gene frequency of 
alleles segregating at each locus and in combined organs tissues· were estimated. The 
identity of genes and genetic distance were estimated between each species and type 
according to Nei (1971). 

RESULTS 

The electrophoretic pattern of esterase isozymes from liver, spleen and kidney. of 
different types of Clarias gariepinus indicated that four anodal and two cathodal loci 
contra esterase isozymes. While four anodal and only one cathodal loci controlled 
this isozym in C. anguillaris. Moreover, anodal loci were the only ones that 
expressed in all studied samples, and the locus Est-2 A showed higher activities than 
other loci in all examined specimens. 

Esterase isozyme genes were different in homozygosity or heterozygosity in the two 
species. The loci Est-l A, Est-3 A, Est-IC and Est-2C showed homozygous alleles, 
while Est-2 A and Est-4 A had heterozygous alleles in all organs. The genes controlled 
these isozymes were six loci in C. gariepinus and five loci in C. anguillaris, whereas 
the locus st-2C were completely absent in all organs of C. anguillaris (Fig.2). 
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Est- 4 A 
Est-3 A 
Est-2 A 
Est-l A 

originEst- 1 C 
Est- 2 C 

(i\) (13) (<:) (i\) (13) (q (i\) (B) (<:) 

Liver Spleen Kidney 

Fig.2. Esterase zymogram extracts from liver (L), spleen (5) and kidney 
(K) of different morphotypes of Clarias gariepinus and C. anguillaris. 

Gene frequency of liver esterase isozyme for alleles segregating at different loci 
revealed that Est-2C was expressed in type A of C. gariepinus, while Est-IC was the 
invariable expression in relation to type and I or species (Table 1). In spleen the 
specificity of loci expression, it was noted that Est-2 A and Est-lC were the only loci 
invariable expression, while Est-4 A, Est-3A and Est-IA showed variable expression. 
Moreover the Est-2C was completely absent in spleen of both examined species. Est-IC 
was specific for Types (A and B) of C. gariepinus, which was absent in the spleen of C. 
anguillarls (fable 2). 

Data of esterase isozymes from kidney indicated that the Est-2C locus was limited to 
Type B of C. gariepinus only. Est-3A revealed variable expression, while other loci 
showed invariable expression in kidney tissue for examined species (Table 3). 

With regard to the gene frequency estimations for esterase alleles in combined 
mentioned tissues, revealed that Est-2C locus was limited to C. gariepinus, which 
found in types i\ and B of this species (Table 4). 

Genetic identity (GI) and Nei's genetic distance (GO) between C. gariepinus and C. 
anguillarls derived from separate and combined organs are shown in Table (5). This 
table declares that genetic identity ranged from 0.86 in spleen to reach the maximum 
value 0.90 in liver. The minimum value of genetic distance (0.10) was derived from 
liver tissues, while the maximum one (0.14) was in spleen. The overall genetic identity 
and genetic distance between these tow species were 0.81 and 0.19 respectively. 
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The genetic identity and genetic distance between C. anguillaris and C. gariepinus 
(types A and B) varied in wide range, the lowest values of genetic identity between C. 
anguillaris and type A (GI= 0.87) and type B (GI= 0.80) were appeared in spleen, while 
the lowest genetic distance (GD=0.02) between C. angu-Waris and type A and type B of 
C. gariepinus were found in kidney and liver, respectively. 

The maximum combined genetic identity GI= (0.99) and minimum genetic 
distance (GD= 0.01) were found between the two types of C. gariepinus (A and 
B). The combined genetic identity and genetic distance between the type A and 
type B of C. gariepinus and C. anguillaris were not similar, whereas they equal 
GI = 0.81, GD = 0.19 and GI::: 0.78, GD::: 0.22 respectively (Table 6). 

DISCUSSION 

The use of molecular-genetics is increasingly contributing to our knowledge 
of fundamental issues in evolutionary biology of aquatic organisms (Bernatchez 
and Duchesne, 2000). For determining the role of evolution forces involved in 
population divergence and, ultimately, speciation events (Bernatchez et al.1999 and 
Lu & Bernatchez, 1999). 

However, the esterase isozymes as the active proteins has been extensively used as a 
genetic marker to separate populations and postulated sibling species and to study 
genetic variability among populations (Klemetsen et at., 1985 and Hindar et at., 1986). 

In the present study the gene frequency and genetic distance are estimated for alleles 
segregation at different loci coding for esterase isozymes in liver, spleen and kidney, 
which revealed the highest activity units more than other organs (Ali, 1994). The 
specificity ofisozymes to types and species were indicated by the Est-2C loci, which its 
presence was restricted to liver of type A and kidney of type B of Ctarias gariepinus 
and completely absent in all examined organs of C. anguillaris. The number of esterase 
isozyme bands had different epigenesis at the level of isozymes and allozymes between 
the two species. This finding agrees with Ali (1994) who mentioned that the genes 
controlled these isozymes were more in C. tazera than in C. anguillaris. 

The genetic distance between the two species ranged from O. 10 to 0.19, which 
revealed the great genetic divergence between them. The maximum magnitudes of 
genetic identity (61=0.99) were found between the two types of C. gariepinus. The 
genetic distance between the two types of C. gariepinus and C. anguillaris were not 
varied (0.19-0.22), and the less genetic distance estimated between C. anguillaris and 
types A and B (0.02) derived from kidney and liver respectively. 
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These n::sults are considered as a spotlight on the evolution concept; it revealed the 
important implication of the esterase polymorphism in discrimination variations 
between types and / or species. 
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