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Abstract

The main goal of this study was to estimate genetic differences
of samples of European Sea bass from three different locations
(Red Sea, Mediterranean and Suez Canal). A total of sixty-four
samples have been collected during the period from October to
January... with average weight ranged from 250-300 gm.
Morphometric traits such as fish weight, body length, tail length
and others were measured. From the samples of each location,
The DNA extracted individually using QIAGEIEN kit. Two
biotechnology techniques have used [Restriction Fragment
Length Polymorphism based on polymerase chain reaction
(PCR-RFLP) and Sodium Dodecyl Sulfate-Polyacrylamide Gel
Electrophoresis (SDS-PAGE) ] to distinguish the genetic
variants among the locations under the investigation. The
morphometric traits show no significant differences between the
samples from the three locations. The similarity matrix showed
strong similarities between samples of Mediterranean Sea and
the Suez Canal. Furthermore, samples from Red sea were more
distinct from those of Mediterranean Sea and Suez Canal,
although ecosystem of Red Sea and Mediterranean Sea are
closely related, the similarity between them reached 55%;
otherwise, it is 75% between samples of both Suez Canal and
Mediterranean Sea. Furthermore, SDS-PAGE analysis in the
samples of Suez Canal were genetically in close related to both
of Mediterranean and Red Seas. In addition, heat map’s results
emphasize the obtained results. From the present study, both
PCR-RFLP and the SDS-PAGE had proved to be exceedingly
successful in distinguishing between samples under study and
genetic assorted variety between them.
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Introduction

Nowadays, = The  European
Seabass (Dicentrarchus labrax)
has considered as one of the most
popular and hugely consumed
fishes as a source of animal
protein, It is an important
commercial species along the
Mediterranean and  Atlantic
shores for both fishing and
aquaculture techniques (Deniz
and Cemal, 2003). It was the
first  non-salmonid marine
species that cultured in Europe
and nowadays it is consider as
the most important commercial
species which is widely cultured
and raring in Mediterranean
areas such as Greece, Italy,
Spain, Turkey, Croatia and
Egypt (FAO, 2006). The
European Seabass is a predatory
species of  fishes  found
throughout the Mediterranean
Sea and the Eastern Atlantic
(Fritsch et al.,, 2007),
carnivorous fishes, its feeding
based on a little fishes and
invertebrates. European bass are
a very slow-growing species that
takes several years to reach full
adulthood, its life span may
reach to about 30 years, although
it tends to be shorter in the
Mediterranean Sea (Souto and
Villanueva, 2003). Its maximum
size reaches to over 1 m, and

weight of over 12 kg (Moretti et
al., 1999).

Population genetics of European
sea bass differentiation is one of
the best studied among European
marine fishes. In this study, two
techniques:  Sodium  Dodecyl
Sulfate-Polyacrylamide Gel
Electrophoresis  (SDS-PAGE)
and Restriction Fragment Length
Polymorphism  (RFLP), were
used to identify the wvariants
between the Sea bass among the
different geographic locations
(Red sea, Suez Canal, and
Mediterranean), together with
detecting the specific molecular
variant of the gene (s) causing
the genetic variation.

Materials and Methods
Collecting data and samples
Fishes were selected randomly
with similar size, and the nearest
weights (ranging from 200 to
300 gm), discarding sex factor.
Sixty-four Fishes of European
Sea bass, (Dicentrachus
Labrex,) have been collected
from three different locations:
Mediterranean Sea, Red Sea and
Suez Canal as shown in Figure
(2). All samples were collected
from each location separately
and putted immediately in a
closed iced tank until reach to the
biotechnology laboratory of the
Fish Farming and Technology
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Institute, Suez Canal University,
at the same day. The
morphometric  traits (Weight,
Length, Width, Tail length,
Body and Operculum lengths)
were recorded. About 10gm
from fresh flesh were taken and
freeze at -20°C untii DNA
extraction.

DNA extraction

Genomic DNA extracted by
using PureLink Genomic DNA
Mini;  Microcentrifuge  spin-
column format (Invitrogen™
K182001, USA) to provide a
flexible method that meets the
requirements of current demands
including: Superior performance
and high purity and yield of
extracted DNA. The quality of
extracted DNA examined by
NanoDrop® ND-1000 UV-Vis
Spectrophotometer enabling
highly —accurate analyses of
extremely small samples with
remarkable reproducibility.

PCR Reaction

The COI marker (Forward
sequence 5-
TCTCAACTAACCAYAAAG
AYATYGG-3, Reverse
sequence 5'-
AGACTTCTGGGTGGCCRAA
RAAY-3) was used for PCR
amplification; each25ul reaction
contained 40ng template gDNA,
12 pl 2X MasterMix (Qiagen),
20 pmole for each primer and
miliQ water. Master
thermocycler gradient

(Eppendorf) was used for
amplification using the
subsequent thermal profile as a
pair of minutes at 94°C as initial
denature step, followed by
thirty-five amplification cycles
(30s at 94°C, 30s at 52°C, 3min
at 72°C), then one final
elongation step for 10 min at
72°C.

Detection of flesh protein
fractions by SDS-PAGE:

The pooled samples from each
location was performed. The
protein bands and its variations
were identified using Sodium
Dodecyl sulfate Polyacrylamide
Gel  Electrophoresis  (SDS-
PAGE) as described by Laemmli
(1970); and its modified
protocol, where five
progressively steps where 10-
40mg  flesh  sample  was
homogenized with 15001
extraction buffer, following the
modifications that described by
Rabie (2010). Ten ul of each
sample was loaded in a different
lane in the pre-prepared SDS-
PAGE gel. Ten pl of the
Spectra™ standard multicolor
broad range protein ladder

(Fermentas®) ranging between
260-10 kDa was also loaded in a
separate lane. Subsequently, the
gel electrophoresis was carried
out at 90 Volt and 50 mAmps for
8 hours. The separation gel was
then lifted off the
electrophoresis glass sheets and
stained with "Coomassie Stain"
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for 12 hours then distained for
more 12 hours. The separated gel
was pictured and analyzed a "Gel
Documentation System” (GDS) .
Analysis of the separated
protein bands

The SDS-PAGE images were
analyzed as described by Rabie
(2012), first examined by using
the GDS followed by AAB
software, then the taxa were used
for further analysis, therefore the
simple band match similarity has
calculated. Migrating mobility
(Rf) SDS-PAGE was calculated

according to the following
equation:
The migration distance of the band

RF =

The migration distance of the indication dye
PCR-PFLP
Two restriction enzymes were
used (HspAl and Hapll) to
characterize the differences
between the studied locations

based on the PCR product of the
COI gene that used as a DNA
barcoding (PCR-RFLP).

Data Analysis and
manipulation

RFLP analysis

For statistical analysis PCR-
RFLP data, each individual band
was considered as a single
locus/allele. Alleles/loci (bands)
were scored as present (1) or
absent (0). Genetic diversity was
estimated  using  following
formula (Nei and Li, 1979)
andaccording Rabie (2010)
recommendation wherever GD =
1 - dxy/dx + dy-dxy where; GD
= Genetic distance between two
genotypes, dxy= number of

common bands 2 genotypes by
using Past Software (Hammer et
al., 2001).
Analysis of the
protein bands.
This study, the SDS-PAGE
images were analyzed as
described by Rabie (2012), the
taxa were used for further
analysis. Therefore, the simple
band match similarity  has
calculated where, the algorithm
iteratively combines the two
nearest clusters, until one cluster
is left. Simple band match has
been calculated using AAB
software depending  number
bands shared between the
samples. This method is fast but
requires that bands be marked.
Percent error may be set; this is
defined as a percent bands
distance that another band must
be order for the two be called the
same band. 3.2% has been used
as a percent error where. Higher
Percent Match =  Higher
Similarity. Percent match ranges
from 100% to 0%.

separated

Interpretation Protein
Patte rns data
SDS-PAGE Protein  profiles

were used for estimation the
genetic similarity as well as
genetic distance betweenthe Sea
bass that collected from three
different locations based on band
frequency. The results were
analyzed by comparing the
patterns on the basis of the
presence (1) or absence (0) of
each band on the gel. A data
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matrix was constructed. goodness-fit ~ test  normality
GelQuest software Version 3.0.5 nuisance location and scale
(SequentiX - Digital DNA  parameters were performed
Processing, Klein Raden, (Shapiro and wilk, 1965)

Germany) was used to analyze
DNA fingerprint profiles and
fragment patterns followed by
using Past software to construct
phylogenetic  tree. For the
calculation of similarities or
dissimilarities  (distances), the
number of total matches (a),
single matches (b, ¢) and no
matches (d) are calculated out of
the number of total positions
(n=atb+c+d). Therefore, the
matrices were analyzed to
evaluate the differences
resulting from the use of Jaccard
(Jaccard, 1901) followed by
Simple  Matching  similarity
coefficient accompanied  with
NJ-neighbor-Joining cluster
algorithm as recommended by
Rabie  (2010). Levels of
statistical significance are not
given because the analyses are
derived from asingle initial data
matrix —and therefore lack
independence.

Statistical analysis
Shapiro-Wilk normality test as
proposed a highly intuitive

followed by a Quantile Quantile
Plot (Q- Q plot). This cangive a
judgement “goodness of fit" that
is graphical, instead diminishing
a numerical synopsis. Both
goodness fit and analysis of
variance were implemented by
the R packages (R Core Team,
2013). The analysis was
performed according to the
following equation:

Yij=ptLit sij

where p is the overall mean, Li is
the effect of ith location (12,3)
and €ij is the random error.
Means, and standard errors for
all  measurable traits were
estimated by using “multicomp”
package R according Hothorn et
al. (2008), and a compact letter
display (Duncan) method that
listings the means accompanied
by symbols for contrasts, and P
value adjustment method which
are  available from  the
comprehensive R  archive
network (https://cran.r-
project.org/) .
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Egypt

Figure (1): Hlustration of collected samples I6'cations, where the GPS
locationswere marked atthe map asRed: Red Sea (Hurgada), Purple:
Mediterranean Sea (Bardawil Lake) and Orange: Suez Canal.

Results and Discussion

Goodness of fit analysis

For small samples size the
Shapiro-Wilk  test  performs
much better than any other
normality test. The P-value is
larger than a 0.05, Therefore, the
hypothesis that the respective
distribution is normal should not
be rejected (Rabie, 2019). If the
sample size is adequately
expansive  this test may
distinguish  even unimportant
takeoffs  from  the  null
hypothesis, as occasion, despite
the fact that there might be some
impact of statistically
significance, it might be too
small even think about being any
practical significance. As a
sample size was varied from 20-
24 per location, thus, additional
investigation of the effect size is
typically advisable (Field, 2009)
and performed as Q—Q plot. The
results revealed that the data of
the given samples are valid for
further  statistical  analysis.

Where, Q- Q plot is commonly a
more dominant way to deal with
this than the basic procedure and
is generally used to contrast an
informational collection with a
hypothetical  model  (Thod,
2002). Q- Q plots are
additionally used to compare two
theoretical  distributions  with
each other (Gibbons and
Chakraborti, 2003). Therefore,
the analysis of variance was
implemented for body weight,
Fish Length, Operculum Length,
Body Length, Tail Length, and
Fish Width, which revealed that
there was a  significant
difference; W= 0.8757,
(P>0.001) between the samples
from the three locations (Fig. 2).
Phenotypic analysis

The recorded data were
statistically analyzed by using R

(R Core Team, 2013), as
presented in Table (1). All
morphometric  traits) had a

coefficient variant (CV) within
the range (8% - 13%), while the
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body weight was more variable
(31%). Moreover, the
morphometric traits were highly
positively  correlated among
themselves and with Body
weight. Massault et al., (2008)
studied the biology of European
Sea bass (Dicentrachus Labrex);
they measured the morphometric
traits of 922 organisms of
European Sea bass. Their results
show that the body weight and
other eight-morphometric traits
have CV within the same range
(12-13%), while Body weight
has a CV (35%).

Molecular identification by
Protein electrophoresis
analysis

Analysis of protein content

considers as a master key of
differentiation and similarities
between different species as
Proteins are the chief source of
energy in fishes, since they live
an environment that is very poor
of carbohydrate (Lovell, 1989).
However, it of genetic
variance information of genetic
variability of the Sea bass
populations in Egypt exists. In
this  study, protein  SDS-
Polyacrylamide Gel
Electrophoresis was performed.
A total of six samples of
European Seabass (Dicentrachs
Labrex,) (by using flesh protein)
from different locations (two
replications for each location
were used) (Figure 3). The
protein fractions are identified in
terms of their molecular weights,

the values of protein fractions
(%) and molecular weight of
each fraction are listed in Table
(2). In addition, SDS-PAGE
allows obtaining up to 36
proteins bands, the average of 12
bands for each lane the gel. The
results revealed that, the bands
obtained from Red Sea samples
had unique molecular weight
(MW) (149.01, 97.61, 71.71,
66.47, 60.73, 84.84, 39.03,
34.06, 30.68 and 23.18 kD)
compared to the other two
locations. Moreover, the bands
obtained from Mediterranean
Sea MW of 101.01, 80.44, 73.03,
50.06, 89.95, 39.15, .0.05,
25.23, 20.82, 15.98 kD was not
exist in the other two locations
similarly. The bands obtained
from Suez Canal Area are
numbered as 2nd protein band of
MW 128.05, 62.86, 41.23, 38.89,
35.12, 1.60, 25.57kD were not
exist in the other two locations
too. According to densitometry
analysis and cluster analysis
(Figure 4), the Red Sea samples
were distinct from those of the
Mediterranean Sea.
Phylogenetic Analysis

In this study, SDS-Page analysis
illustrated that samples of Suez
Canal were genetically closely
related to both of Mediterranean
Sea and Red Sea. The result
retrieved from the SDS-protein
analysis evaluate the prospected
variability among the samples
from the three locations and
examine genetic effects based
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the  obtained bands. A
phylogenetic  tree based on
Neighbor-Joining method,;

results phylogenetic  diversity.
Where, the similarity matrix
showed that Strong similarities
were found between samples of
Mediterranean Sea and of the
Suez Canal. Furthermore,
samples from Red sea more
distinct from each of samples of
Mediterranean Sea and of Suez
Canal. Although ecosystem of
Red Sea and Mediterranean Sea
are closely related, the similarity
between them reached 55%:;
otherwise, it is 75% between
samples of both Suez Canal and
Mediterranean Sea. In addition,
the results obtained from the heat
map analysis (Fig. 5) emphasize
the obtained results. Caccone et
al. (1997) used a different
technique ,RAPD, they noticed
that the variation  within-
population  was high, but
between-population genetic
differentiation was quite low.
These differences might be
caused by salinity, where a
comparison with a previous
study in which hatchery samples
were repeatedly subjected to
acclimation to freshwater, it was
possible to detect an ecological
component to the pattern of
differentiation in wild samples.
Moreover, Caccone et al. (1997)
Identified a subset of RAPD
bands that differed significantly
in frequency between marine and
lagoon samples. Also, the same

bands were changed in their
frequencies in the experimental
samples after acclimated to
freshwater, with the acclimated
samples from lagoons. They
suggest that markers are
associated with genomic regions
involved in tolerance for varying
salinty levels and that the
acclimation experiments
reflected the differential survival
of genotypes naturally occurring
in lagoons.

Restriction Fragment Length
Polymorphism (RFLP)

To find a suitable gene region for
species identification, it is
important to examine the degree
of  polymorphism  exhibited
among target and background
species from different
geographic regions (Teletchea et
al.,, 2005). So that, two
restriction enzymes were used
(HspAl  and  Hapll) to
characterize  the differences
between the studied locations
based on the PCR product of the
COI gene that used as a DNA
barcoding (PCR-RFLP). The
result indicates that samples
from Mediterranean Sea and Red
Sea are more genetically similar
(distance= 0.0175) than those
from Mediterranean Sea and
Suez Canal Area, and Red Sea
samples with Suez Canal Area
(0.583,0.5750 respectively). The
coefficient of the genetic
similarities among the European
Sea Bass’s samples based on
gene sequence data indicate that
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samples from Mediterranean Sea
and Red Sea give high priority
for conservation purposes based
on genetic diversity (Fig. 6).

Needless, to report that more
advanced analysis should be
done on both level laboratory
and bioinformatics analysis to
get more information and add
discovered results specially
SNPs to the Sea bass’ genetic
maps. Where, Maretto et al.
(2007) sequenced a 430 bp
fragment of the mitochondrial
16S rRNA gene to identify four
economically important species

213
belonging to the Gadiformes.
They identified three SNPs
(single nucleotide
polymorphism)  that allows
unambiguous discrimination
between studied species.

Therefore, this study emphasized
the conservation decisions for
fish genetic resources (based on
Sea bass study) should consider
not only molecular marker-based
genetic diversity but also other
factors such as specific traits,
productive  performance, and
future economic interest.

Normal Q-Q

Standardized residuals

330

Theoretical Quantiles
aov(wt ~ location)

Figure (2): The normal Q—-Q plot comparing randomly generated an
independent standard normal data on the vertical axis to a standard
normal population on the horizontal axis. The linearity of the points
suggests that the data are normally distributed.
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Table (1): Effect of different locations on morphometric traits of
European Sea bass.

Mediterranean Sea Red Sea | Suez Canal
Traits
Body weight (gm) 294.1 £25.7 255.8 £9.7 | 264.0 £9.61
Fish Length (cm) 25.6 +0.55 26.0 +0.34 | 26.2 +0.38
OperculumLength (cm) | 7.4 £0.16 7.4 £0.11 7.4 +£0.11
Body Length (cm) 18.2 £0.51 1791024 | 179024
Tail Length (cm) 4.4 +0.14 45 +0.11 4.2 £0.12
Fish Width (cm) 6.1 £0.18 6.6 £0.11 6.5 £0.12
Condition Factor (CF) 1.7529 1.4553 1.4679

*CF = Weight/ (Length) 2 x100

Red Mediterrane Suez

Prot w wa Canal
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Figure (3): Protein pattern for flesh’s Sea bass samples from Red
Sea, Mediterranean Sea and Suez Canal using SDS-PAGE.
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Figure (4): Phylogenetic tree for Red Sea, Mediterranean Sea and
Suez Canal developed by NJ-cluster analysis combined with Jaccard
coefficient algorithm among the European Sea bass samples based on

Protein analysis.

Table (2): Protein retardation factor values in the identified flesh’s
samples of the Sea bass from the three sites using SDS-PAGE.

Molecular Weight (kDa) Retardation factor (Rf)
Red Sea | Mediterranean Sea | Suez Canal

149.01 0.97 - -
128.05 - - 0.97
121.75 0.49 0.97 -
101.01 - 0.48 -
97.61 0.87 - -
80.44 - 0.6 -
73.03 - 0.4 -
7171 0.41 - -
66.47 0.71 - -
62.86 - - 0.9
62.05 - 0.74 -
60.73 0.62 - -
49.96 - 0.9 -
49.71 - - 0.75
48.47 0.24 - -
41.23 - - 0.87




216 Abdelrahman et al.

Molecular Weight (kDa) Retardation factor (Rf)
Red Sea | Mediterranean Sea | Suez Canal
39.1 - 0.86 -
39.03 0.14 - -
38.89 - - 0.7
35.12 - - 0.48
34.06 0.34 - -
33.6 - 0.85 -
31.52 - - 0.59
30.68 0.37 - -
30.26 - 0.14 -
25.57 - - 0.84
25.23 - 0.3 -
23.32 - 0.77 0.55
23.18 0.77 - -
20.82 - 0.23 -
20.3 - - 0.23
16.08 0.11 - 0.14
15.98 - 0.33 -

Figure (5): Heat map representation of the SDS-PAGE analysis for
European Sea bass samples from three different locations (Suez
Canal, Red Sea and Mediterranean Sea).
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1 Mediterranean Sea

3 Suez Canal

2 Red Sea

Figure (6): Phylogenetic tree developed by NJ-cluster analysis among
the European Sea bass samples based on PCR-RFLP among the
European Sea bass’s locations Red Sea, Mediterranean Sea and Suez

Canal.
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