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ABSTRACT

The present study was carried out to investigate the genetic differences in the Protein banding
pattern of Tilapia guineensis and Sarotherodon melanotheron populations in Southwest Nigeria
using Sodium Dodecyl Sulfate-Polyacrylamide Gel Electrophoresis (SDS-PAGE). Four populations
of Tilapia guineensis and three populations of Sarotherodon melanotheron from Ondo and Lagos
states were considered for the study. The sarcoplasmic protein of the studied Cichlid species
resolved on 12% SDS-PAGE revealed variations in their genetic diversity indices (number of
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alleles, shanon information index, heterozygosity and percentage polymorphism). T. guineensis
had more proteins and higher genetic diversity as was revealed by the genetic diversity parameters
and was found to be more polymorphic with a percentage polymorphism of 78.57% than S.
melanotheron (57.14%). The two species had similarity coefficient of 0.82 indicating high genetic
similarity between them. UPGMA (Unweighted Pair Group Method with Arithmetic Mean)
dendrogram also revealed some level of genetic similarity between the studied populations and
among the two species. Analysis of molecular variance (AMOVA) confirmed the low genetic
variation among the populations of the cichlid species and demonstrated that genetic variation was
mostly within populations in both species. It is established from the study that Tilapia guineensis
had higher genetic diversity than Sarotherodon melanotheron and the two species are closely
related. Further study involving molecular markers is encouraged to complement this finding.

Keywords: Protein profile; genetic diversity; Tilapia guineensis; Sarotherodon melanotheron.

1. INTRODUCTION

Tilapia  guineensis  (Bleeker, 1862) and
Sarotherodon melanotheron (Ruppell, 1852) are
among the most abundant Cichlid species
commonly found in creeks, lagoons, estuaries
and other coastal waters of West Africa [1]. They
are key fish species of lagoon fisheries with good
aquaculture potentials and are continually
contributing greatly to nutritional and economic
development of many West African countries
including Nigeria. Cichlids constitute a significant
percentage of inland fish catch in reservoirs and
lakes [2] and most coastal waters in Nigeria. T.
guineensis and S. melanotheron are among the
lagoon and estuarine Tilapias that represent
important genetic resources in terms of genetic
diversity which made them potential aquaculture
species [3]. They share much the same salinity
range and habitat and have been successfully
raised in ponds, enclosures, cages, and tanks.
However, T. guineensis and S. melanotheron like
other Tilapias present some challenges to fish
culturist due to their capacity to over breed
leading to relatively slow growth rates as
reported by many workers. A  better
understanding of the genetic diversity of these
species is required for sustainable aquaculture
practices.

According to [4], protein profile and molecular
markers analysis reveal better genetic variations
which are wusually free from genotype and
environment interactions. [5] stated that
electrophoretic technique of SDS-PAGE can
discriminate variants by their charge or mass and
does not depend on prior information of fish
genomes. Fish geneticists have been using
protein electrophoresis as their primary tool to
characterize population-level and species genetic
variation [6]. This technique has been utilized
severally and is still relevant.
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Previously, [1] assessed the morphological
variation of T. guineensis and S. melanotheron
from South-west Nigeria. [7] also studied the
morphological variation of Cichlids from Kainji
Lake, Nigeria. However, despite the importance
of this conventional method in species
identification and characterization, it is still
insufficient for genetic improvement and
sustainable aquaculture production.  Thus,
protein electrophoresis can be effectively used to
identify and discriminate fish species as to
complement their morphological findings.
Therefore, the present study was carried out to
investigate the genetic diversity among T.
guineensis and S. melanotheron from South-
west Nigerian coastal waters using their protein
profile for efficient breeding and conservation
program.

2. MATERIALS AND METHODS

2.1Source of Fish and Specimens
Collection

Sample collection was carried out in four
locations (Pepe, Ugbonla, Badagry and Epe)
from two coastal states (Ondo and Lagos; two
locations per state) in South-west Nigeria for T.

guineensis and three (Pepe, Ugbonla and
Badagry) out of the four locations for S.
melanotheron species. Table 1 shows the

geographical location (longitudes and latitudes)
of the sampling stations. Identification of these
cichlid species was done wusing [8]. After
identification, the fish were procured from the
fishermen at the landing site of every station and
were immediately transported to the laboratory
live and acclimatized. A total of seventy (70)
samples; forty (40) for T. guineensis and thirty
(380) for S. melanotheron were collected from
both locations (Pepe, Ugbonla, Badagry and
Epe). Ten (10) specimens from each species
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Table 1. Geographical location of the sampling stations

Location Latitude Longitude State
Pepe N06° 10" 01.3' E02°52.988" Ondo
Ugbonla N06° 08" 31.1' E004° 47" 39.8" Ondo
Badagry N04° 25.012' E02° 52.988' Lagos
Epe NO04° 27.200' E007° 19.618' Lagos

were randomly selected from each location for
protein profiling. They were filleted and skinned
with a stainless steel knife and then the muscle
meat was used for protein extraction.

2.2 Protein Extraction

One gram of minced fish meat was homogenized
by grinding it in a mortar with 1 ml of phosphate
buffer saline (PBS) containing protease inhibitor
cocktail. The homogenate was centrifuged at
10,000 rpm for 15 min at room temperature and
the supernatant (sarcoplasmic protein) was used
for electrophoresis.

2.3 Qualitative Analysis of Proteins by
SDS-PAGE

SDS-PAGE (12%) was carried out as outlined by
[9] using a vertical gel electrophoresis unit to
resolve the protein (SCIE-PLAS Model #TV 50,
SCIE-PLAS Ltd.,, UK). For determination of
molecular mass of each protein, a molecular
weight marker kit was purchased from
Fermentas, Lahore, Novagen by Merck (10-250
kDa). The gels were stained with Coomassi blue
R-250, destained with destaining solution
(methanol, acetic acid and distilled water), and
were photographed with a digital camera.

2.4 Data Analysis

The scoring of protein data across the studied
species was done by the presence of protein
bands as 1 or their absence as 0 for each
category. The binary data so obtained were used

to determine number of polymorphic bands, level
of polymorphisms, Nei's Pairwise similarity and
dissimilarity matrices. A dendrogram was
constructed by using the un-weighed pair group
method with arithmetic average (UPGMA) with
NTSYS software.

3. RESULTS
3.1 Species Dynamics

Sarcoplasmic proteins of T. guineensis and S.
melanotheron populations both from the wild
were characterized by 12% SDS-PAGE (Plate 1).
The average number of protein bands detected
among the populations of T. guineensis and S.
melanotheron were 29 and 23 respectively. T.
guineensis had higher number of alleles (1.57)
and mean effective alleles (1.57) than S.
melanotheron that recorded 1.43 numbers of
alleles and 1.35 mean effective alleles
respectively. Shannon information index was
observed higher (0.47) in T. guineensis than in S.
melanotheron (0.31). The value recorded for
mean heterozygosity across the species ranged
from 0.21 in S. melanotheron to 0.33 in T.
guineensis as shown in Table 2. The result
suggests that T. guineensis is the most variable
species while S. melanotheron is the least.
Percentage value of polymorphism across
populations was 78.57% in T. guineensis and
57.14% in S. melanotheron (Table 2).

Table 3 shows the genetic similarity and distance
between T. guineensis and S. melanotheron
using sarcoplasmic protein profiing. The

Table 2. Summary of the species dynamics

Parameters Tilapia guineensis Sarotherodon melanotheron
nbp 29 23

Number of alleles 1.57+0.23 1.43+0.20

Effective number of alleles 1.57+0.10 1.35+0.10

Shannon’s information index 0.47+0.07 0.31£0.08

Heterozygosity 0.33+0.05 0.21+0.05

Number of polymorphic loci 11 12

Percentage polymorphismz+ 78.57% 57.14%

npb- number of protein bands
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similarity coefficient between them was 0.820
while their genetic distance is 0.198. The
UPGMA dendrogram based on the genetic
distances revealed three major clusters; the
clusters obtained showed that the seven
populations of the two species clustered into
three groups (Fig. 1). Association among all
populations of the two species was also

T. guineensis populations
M1 2 3 4 567 8 9 10
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resolved by using principle coordinate analysis
(PCA) (results not shown). The PCA showed a
similar clustering pattern of the populations with
that of the dendrgram. Analysis of molecular
variance (AMOVA) revealed 30% genetic
variation among populations of the species
and 70% within populations of the species
(Table 4).

S. Melanotheron populations
M1 23 45678 9 10

M1 2 345 67 89 10

b)

M1 234567 8 910

Badagry

c)

Plate 1. Protein profile of Tilapia guineensis and Sarotherodon melanotheron populations on
12% SDS-PAGE (Lane [1-10] fish sample and marker [M])

Table 3. Genetic similarity and distance between T. guineensis and S. melanitheron species

T. guineensis

S. melanitheron

T. guineensis

S. melanitheron 0.198

0.820

Nei’s genetic similarity index (above diagonal) and genetic distance index (below diagonal)

Table 4. Analysis of molecular variance (AMOVA)

Source df MS Est. var. %Var
Among Pops 1 33.160 0.905 30%
Within Pops 68 2.144 2.144 70%
Total 69 3.048 100%

Df; degree of freedom; MS: mean square; Est. Var.: estimated variation; % Var: percentage variation



Ukenye et al.; AUFAR, 8(2): 9-15, 2020; Article no.AJFAR.59568

2

]

L

ki

i

=

-
e

e

=

PR i, N

g

bbbkt

o
S

3

EEEEE
o

dhoas iy
|

-

Cerer
N s

Fig. 1. UPGMA Dendrogram showing the genetic relationships among species populations
based on Nei’s genetic distance

4. DISCUSSION

The current study was undertaken to get a better
understanding of genetic diversity among T.
guineensis and S. melanotheron in South-west
Nigerian coastal waters from their protein profile.
[10] stated that muscle protein is commonly used
to assess the polymorphism among fish species.
The sarcoplasmic protein profile resolved
through 12% SDS-PAGE was able to reveal low
interspecies variation, as the population number
per species was not uniform. In the case of T.
guineensis, data revealed overall of 29 proteins
ranging from 10 to 250kDa from the protein
profile while in the case of S. melanotheron, 23
proteins were revealed. This varied considerably
from the number of protein bands in the plasma
and muscle of Tilapia as observed by [11]. The
higher number of protein bands and genetic
diversity indices revealed in T. guineensis
reflects high genetic diversity than in S.
melanotheron in the present study. This could be
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as a result of low sample size of S. melanotheron
species since [12] stated that there are
significant positive correlations between genetic
diversity and population size both in different
species and different populations of the same
species. In their finding, they observed that
Oreochromis niloticus exhibited higher levels of
genetic diversity than O. aureus. High similarity
coefficient that was recorded between the
species is an indication of low genetic diversity
that existed between T. guineensis and S.
melanotheron. This could be attributed to the
species belonging to the same family (Cichlidae).
This close genetic relatedness between the
species might lead to high chances of
hybridization. This is in line with the finding of
[13] in protein profile expression of two Clariids-
C. gariepinus and H. bidorsalis. A similar result
was also reported by [14] who obtained a
similarity coefficient of 78% between T.
guineensis and S. melanotheron from the wild.
High percentage polymorphism observed in both



species indicates genetic polymorphism in all the
studied populations though, T. guineensis
species is more polymorphic than S.
melanotheron species.

The high mean heterozygosity observed in T.
guineensis confirmed high genetic variability in T.
guineensis species. This agreed with the report
of [1] who observed significant differences in the
morphometrics of Tilapia guineensis and
Sarotherodon melanotheron from Badagry and
Lagos lagoon water bodies. Clustering based on
the genetic distance gave three major clusters
indicating some level of genetic similarity
between the studied populations and among the
two species. This is in line with the report of [15]
who found a close phylogenetic relationship
among snakehead species. This genetic
similarity that exists between T. guineensis and
S. melanotheron shows that the species have a
common ancestor.

5. CONCLUSION

The current study revealed high similarity
coefficient between the two Cichlid species
reflecting low genetic diversity among them. T.
guineensis exhibited higher genetic diversity than
S. melanotheron. Nevertheless, more sample
size and sensitive molecular markers should be
considered in further studies to support the
efficiency of this finding.
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