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Abstract

Sarcoplasmic proteinograms of both sexes of Oreochromis
nifoticus and O.aureus from Manzalla lake, River Nile (Benha area) and
private fish farm (Sharkia province) were fractionated using 7.5%
polyacrylamide gel electrophoresis. Polymorphism, relative mobility and
similarity coefficient (SC) between mobilities of fractions were studied.

Three fractions (#9, 10 and 13) absolutely appeared in all
individuals. Thirteen fractions with different degrees of polymorphism
were detected for both species.

Different relative mobility values were recorded and significant
sex variations were shown in the fraction #1 of O.niloticus from the river
Nile and Fraction #4 of O.aureus from Manzalla lake.

Highest similarity coefficients were calculated in both sexes of
O.niloticus from Manzalla lake and that from the river Nile. SC values
were lower in specimens from fish farms than those from either Manzalla
lake or river Nile. This indicated that, the relative genetic purity (from
the biochemical point of view) was higher for O.niloticus from the river
Nile, followed by that from Manzalla, while, that from the private fish

- farm had the lowest one.

When comparing the two species of the same locality, very highly
SC were detected in both sexes from Manzalla lake, while, less SC were
observed in the private fish farm.

INTRODUCTION

Wohlfarth and Hulata (1981) reported that the prolific spawning of tilapia
causes overcrowding in the rearing ponds, and the production of fingerlings of
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all-male tilapia hybrids is the best solution to this problem. This could be obtained by
hand sexing, sex reversal using hormones or intercrossing between two different
species of tilapia (Rothbard & Pruginin 1975 and Badawy 1993). Oreochromis
niloticus and O.aureus are the most dominant among tilapia species in many Egyptian
water bodies (Payne and Collinson 1983). The genetic purity of the parents of
female O.niloticus and male O.aureus plays an important role in the male ratio of
their produced hybrid progenies (Badawy 1993).

Estimating genetic variability in a fish population depends mainly on three
methods: biometric, chromosomal and biochemical. Studying muscle protein
(Myogen) of fish using electrophoretic technique is one of the biochemical methods
used to differentiate between fish species (Herzberg and Pasteur 1975 and El-Saied
1993).

This work aimed to determine the changes in the number and mobility of the
biochemical markers of the sarcoplasmic protecins of O.niloticus and O.aureus from
three different localities, using polyacrylamide gel electrophoresis, to be a guide for
those interested in producing all-male tilapia hybrids.

MATERIALS AND METHODS

Twenty-one alive specimens of Oreochromis niloticus were collected from the
river Nile (Benha area) where 0.aureus not or rarely present, 18 from Manzalla
lake (brackish area) and 12 from a private fish farm (near San El-Hagar, Sharkia
province) which is supplied with water from Ramsis drain. Also, 17 and 20 alive

0.aureus from the last two areas were gathered, respectively.

One gramme of flesh (left side below the dorsal fin) from each specimen was
homogenized with 3 ml of cold distilled water and centrifuged at 5000 rpm for 15
minutes. The water-soluble protein extracts were fractionated using 7.5%
polyacrylamide ge! electrophoresis (Herzberg and Pasteur 1975). Gels were stained
by Amido black 10B and destained by 7% acetic acid. The sarcoplasmic protein
fractions were scanned by photoelectric densitometer model Gelman DCD-16.

Polymorphism of sarcoplasmic protein fraction was designed as the
percentage frequency of appearance of each fraction in the electrophoretic patterns
of each species (Payne et al. 1971).

The similarity between mobilities of fractions of the electrophoretic pattern
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of members of the same species, or between those of the two species from different
localities was assessed by simple metching coefficient of similariety (SC) according
to the formula of Ferguson (1980):

Number of bands of common mobility

Similarity coefficient (SC) =
Maximum number of bands in an individual

The lowest similarity coefficients are found between the most distant
taxonomically pairs of species, while, the highest one are found between the closest
taxonomically pairs of species (Ferguson 1980).

Statistical analysis of data was done according to Snedecor and Cochran
(1976).

RESULTS

Fractions 9,10 and 13 absolutely (100%) appeared in all individuals of
Oreochromis niloticus and O.aureus. O.niloticus from the three localities {Lake
Manzalla (M), Private fish farm (F) and Benha area of the river Nile (N)}, and
O.aureus from the two localities [Lake Manzalla (M) and Private fish farm (F)]
showed 13 sarcoplasmic protein fractions with different degrees of polymorphism
(Table 1).

For O.niloticus, different degrees of polymorphism were detected in both
sexes from the three localities. Polymorphism was shown in 4 fractions (#2 , 5, 8
& 12), and 5 fractions ( # 2, 3, 5, 7, & 8) in both males and females from
Manzalla lake, respectively. From private fish farm, fractions 7, 8 & 12 showed
polymorphism in both males and females in addition to fraction # 3 (85.7%) in males
only. From river Nile, females O.niloticus showed polymorphism only in fraction #3
(50%), and fractions 2&5 disappeared completely from all samples. However, their
males were polymorphic in 7 fractions (#2, 3, 5, 7, 8, 11 & 12), and constantly,
(90-99.9%) appeared in fractions 1&6 (Table 1) .

The electrophoretic pattern of muscle proteinograms of both sexes of
O.aureus from Manzalla lake showed polymorphism in fractions 2, 3, 4, 5, 8 & 12,
and in fraction 11 (87.5%) ir case of males only. On the other hand, males from the
private fish farm showed 3 polymorphic fractions (#1, 3&7); one fraction (#5)
constant and 2 fractions (#8 & 12) disappeared completely. The fractions 1, 3, 5,
7, 8 & 12 of their females were polymorphic (Table 1).

From the relative mobility point of view (Table 2), different mobility values
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were recorded. Comparison of sexes in the two species and in the same locality
showed that sarcoplasmic protein fraction # 1 of O.niloticus from the river Nile, and
fraction #4 of O.aureus from Manzalla lake were significant with P<0.05 and <0.01

respectively.

Comparing the relative mobility of sarcoplasmic proteinograms of O.niloticus
(Table 3) between the three localities showed that the similarity coefficients (SC)
were higher in specimens from Manzalla lake than those from the river Nile (0.92
for males and 0.85) for females). SC values were lower in specimens from fish
farm than those from either Manzalla lake or river Nile. On the contrary, O.aureus
from Manzalla lake, when compared with that from the fish farm recorded high SC
(0.85 for males and 0.69 for females).

Table 3 showed high similarity coefficient values in O.niloticus from Manzalia
lake than those of O.aureus from the fish farm (0.85 and 0.69 for male and female,
respectively). Similarity coefficients with 0.85 for both males and females were
also observed in comparing O.aureus from Manzalla lake with O.niloticus from river
Nile. Very high SC (1.00 and 0.92 for male and female, respectively) were detected
in O.niloticus with O.aureus from Manzalla lake. SC were less in both species of the
private fish farm (0.77 and 0.62 for male and female, respectively). )

DISCUSSION

Chen and Tsuyuki (1970) and McKenzie (1973) mentioned that, sarcoplasmic
proteins in many fishes are monomorphic and species specific, hence, used for
evolution studies. Chen and Tsuyuki (1970) reported that sarcoplasmic

< electropherogram for mouth brooder species of tilapia (Tilapia hornorum and
T.mossambica) are very similar, but differ from that of substratum spawnei
(T.zilli and T.melanopleura). The same authors also recorded that, muscle myogen
pattern of F1 hybrid (T.mossambica O x T.hornorum O and Vice versa) have the
characteristics of their parents, but they could not differentiate the genotype of the
hybrid. Heines and Yashouv (1970) found significant variations in some muscle
proteins between T.aurea collected from different locations, although morphological
variations existed between these locations. Utter and Hodgins (1971) said that
proteins of skeletal muscle are polymorphic in fish, and used them for studying the
genetics of many species through electrophoretic analysis.

The muscle electrophoresis patterns showed polymorphism in 4 fractions in
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Table 3. Similarity coefficients (S.C.) of the mobility of different sarcoplasmic protein
fractions for both males and females of two Oreochromis species.

Comparison Fractions with significant mobility Similarity
P< Males Females Coefficient (S.C.)
Fraction # Total |Fraction# Total |Fraction # Total
Oreochromis niloticus
MXF 0.02 9 10 12 11 | 0.23 0.15
0.01 1,7,10,11 1,2:5,7.9,10
0.001 2,3,4,5,6 3,4,6,11
M XN 0.05 -~ 1 9 2 1092 0.85
0.02 -- 7
0.01 1 --
0.05 7 9 - 10 | 0.31 0.23
FXN 0.02 10 9
0.01 11 13,712
0.001 | 1,2,3,4,5,6 4,6,8,10,11
Oreochrmis aureus | 0.0S 1,6 2 - 4 0.85 0.69
MXF 0.02 - 3
0.01 -- il
0.001 - 1,2
O.niloticus X O.aureus | 0.05 6 2 - 4 0.85 0.69
o.n. (M) X 0.02 g 5
O.a. (F) 0.01 - 2,3
0.001 - 1
0.05 - 2 7 1E 1031 0.15
O.a. (M) X 0.02 - 11
O.n. (F) 0.01 3,7,9,10 4,5,6,9,12
0.001 1,2,4,5,6 1,2,3,10
0.05 2 9 4 2 |0.85 0.85
0.a. (M) X 0.01 -- 11
0.n. (N) 0.001 1 --
o.a. (F) X 0.05 - 4 3 3 }10.69 0.77
o.n. (N) 0.02 2,6 4
0.001 1,3 1
o.a. (M) X 0.01 - - 11 1 1.00 0.92
o.n. (M)
0.05 9 3 4 S FOFT 0.62
0.n. (F) X 0.02 10 6
O.a. (F) 0.01 11 9,10,11
M : Manzalla lake F: Private fish farm N : River Nile (Benha area)

O.n. : Oreochromis niloticus O.a. : Oreochromis auresus
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case of male Oreochromis niloticus from Manzalla and private fish farm, and in 7
ones from river Nile. The polymorphism was in 5,3 and one fraction for female
O.niloticus from Manzalla private fish farm and river Nile, respectively (Table 1).
This may be attributed to the effect of locality and their genetic basis (Brody et al.
1976).

The similarity coefficient for both sexes of O.niloticus from Manzalla and
river Nile is more than that from the private fish farm and the river Nile, and that
from Manzalla and the private fish farm is the least one (0.92, 0.37 and 0.23 for
males and 0.85, 0.23 and 0.15 for females, respectively), (Table 3). This indicates
that the relative genetic purity is higher for O.niloticus from the river Nile,
followed by those from Manzalla, but those from the private fish farm have the
lowest one. This result agreed with that mentioned by Badawy (1993).

On the other hand, the muscle proteinogram of O. aureus from Manzalla lake
and private fish farm showed similarity coefficient of 0.85 and 0.69 for males and
females, respectively. This indicates that O.aureus from lake Manzalla (where the
two species of Oreochromis are found) has more relative genetic purity than those
reproduced and reared many times in polyculture with O.niloticus under pond

conditions.

Furthermore, both sexes of O.aureus from Manzalla lake indicated higher
similarity coefficient (0.85 for both sexes) than the same species from private fish
farm (0.69 and 0.77 for males and females, respectively) when compared to both
sexes of O.niloticus from the river Nile (Table 3). This sustains the above mentioned
results because, in the natural opened body waters, the two sexes of each species
prefer self spawning (intraspawning), and intercrossing between the sexes of
different tilapia species is rare depending on their spawning habits and the
surfdunding conditions. The same case is found in closed pond conditions but the
chance of hybridization (interspawning) is higher than that in open water bodies. For
that reason, the crossing between the two species takes place only under a closed
limited area (Payne and Collinson 1983 and Badawy 1993). So, it could be concluded
that, the relative genetic purity of O.niloticus from the Nile is more than those from
lake Manzalla, and those from the private fish farm have the least one. Also,
O.aureus from lake Manzalla is more genetically pure than those from the private
fish farm (Taniguishi et al. 1985).

Thus, it can be concluded that, in order to carry out crossing, O.niloticus and
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O.aureus should have a relatively high genetic purities. This could be done by two
ways: 1) by self spawning (intraspawning) of each species in completely separated
ponds for many generations to purify each species genetically, or 2), in nature by
selecting the broodstock of each species from water bodies which are empty of, or
rarely contain the other species.
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