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The present work aims to genetic fingerprinting of some Harid fish with different colors in Red Sea,
Saudi Arabia and determined harbor pathogenic bacteria associated with Harid fish, which are part of
the natural micro-flora of the environment. Fifteen individual fish samples were molecular characterized
using ten RAPD markers. An in-vitro assay was carried out to ascertain and identify major bacterial
contaminants of harid fish and molecular identification of these bacteria using 16S rDNA gene
sequencing was achieved. RAPD marker produced 144 distinct bands, 62.5% were considered as
polymorphic bands and 37.5% were considered as monomorphic bands. The resulting dendergram
produced two large clusters of around 48% genetic similarity. In vitro assay result revealed that the
samples were predominantly contaminated by different bacteria species viz: Klebsiella species,
Citrobacter freundii, Enterobacter species and Pantoea agglomerans. Incidences of the various isolates
in the culture were found to be 45, 30, 20 and 5%, respectively. Phylogenetic analysis of the partial 16S
rDNA sequences of bacterial strains were divided them into five species with similarity value ranging
from 96 to 99 % as compared with bacterial sequences in NCBI database. To the best of our knowledge
this work is breaking new ground on genetic fingerprinting of Harid fish in Saudi Arabia using RAPD
technique. Our results indicated that the presence of sufficient nuclear DNA level variations among the
different Harid fish phenotypic color using RAPD technique.
Keywords: Harid fish, RAPD-PCR markers, 16S rDNA gene sequence, Genetics fingerprinting, Saudi Arabia.

INTRODUCTION
Fish constitute the cheapest source of animal
protein in Saudi Arabia (Sabry et al., 2015). It is
one of the main food components of humans for
many centuries and still constitutes an important
part of the diet of many countries. However, the

type of microorganism found associated with a
particular fish depends on the water it was found
(Zarei et al., 2009). Freshly harvested aquaculture
products, particularly those from tropical regions
may harbour pathogenic bacteria, which form part
of natural micro-flora of fish ponds (Kirchhof et al.,
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2001; Tiamiyu et al., 2011). It was further
reported by these workers that harmful
microorganism could also enter seafood
processing chain because of inadequate process
control, poor standards of hygiene and sanitation
in processing plants and post-production
contamination during incorrect handling or
storage. Seong-Won et al., (2014) classified the
bacteria pathogens associated with fish to nonindigenous and indigenous bacteria pathogens.
The non-indigenous pathogen contaminate fish or
fish’s habitat in one way or the other and the
pathogens include Clostridium botulinum, Klebsilla
species, Staphylococcus aureus, Salmonella
species, Shigella species, Escherichia coli, etc.
The indigenous bacteria pathogens are those
naturally living in the fish’s habitat. They are the
Vibrio species, Aeromonas species etc. Efuntoye
et al., (2011), also listed some organisms likely to
cause food-borne diseases when present in ready
to eat sea foods. The list included S. aureus,
Salmonella, Vibrio parahaemolyticus.
Generally, genetic markers provide the needed
information for management of aquatic species
such as fish and shrimp in Saudi Arabia (Rashed
et al., 2008; Rashed et al., 2009; Saad et al.,
2011; Saad et al., 2012).The advantage of
Randomly Amplified Polymorphic DNA (RAPD) to
generate molecular characterization is the
production of molecular markers without any
previous genomic information on the target
species. RAPD assays have been used for
estimating genetic diversity among different fishes
(Saad et al., 2013; Saad et al., 2014) RAPD is a
quick and effective method that can be applied to
generate genotype with specific banding patterns
(Hassan et al., 2014; Ahmed et al., 2014). RAPD
was used for the analysis of genetic diversity in
Saudi Arabia fish species, which had a significant
impact on the fish genetic resources in Saudi
Arabia (Rashed et al., 2009; Saad et al., 2011).
Sabry et al., (2014), evaluated the genetic
divergence of different Saudi fish populations
using RAPD and ISSR analysis in Saudi Arabia.
The other molecular techniques were used by
numerous researchers to study genetic diversity
among different populations such as in Tilapia
species (Rashed et al., 2013), Hammour fish (ElTarras et al., 2017) and Harid fish (Sabry et al.,
2015). The main objective of this study is to
explore the molecular characterization of some
different Harid fish phenotypic colors, using RAPD
genetic markers technique. Furthermore, we
identified the Harid fish’s habitat bacteria using
16S rDNA gene sequencing.

MATERIALS AND METHODS
Sample collection
The fish samples, of different Harid fish
(Scarus arabicus) phenotypic colors (green, white
and red), were collected from Jeddah coast, Saudi
Arabia and conducted to study the efficiency of
RAPD markers for generating polymorphism. Five
fish individuals were sampled from each collected
fish phenotypic color. From each specimen,
approximately 1 x 1 cm of caudal fin tissue was
excised, placed in a 70 % ethanol and held at 4°C
for subsequent DNA extraction. The laboratory
work was performed in the faculty of science, Taif
University, KSA.
Genomic DNA extraction and RAPD analysis
DNA extraction and purification were
performed using DNA Promega Kit DNeasy Blood
& Tissue (Valencia, CA, USA) following the
instructions of the manufacturer. DNA quality was
checked by electrophoresis in a mini gel and
quantified using a spectrophotometer (Spectronic
Genesys, Thermo Electron Corporation).
For RAPD analysis, ten 10-mer random
primers were used (supplied by Amersham
Pharmacia Biotech. NJ. USA.). Names and
sequences of the primers from Operon Co., Ltd.
Gyeonggi-do, Korea is illustrated in Table 1.
Table 1. Names and sequences of the
random primers used in this study.
Primer
53 sequence
OP-A2
TGCCGAGCTG
OP-A3
AGTCAGCCAC
OP-A4
AATCGGGCTG
OP-A6
GGTCCCTGAC
OP-A8
GTGACGTAGG
OP-A9
GGGTAACGCC
OP-A10
GTGATCGCAG
OP-H2
TCGGACGTGA
OP-H3
AGACGTCCAC
OP-H4
GGAAGTCGCC
Following the experiments for optimization of
component concentrations, PCR amplification of
random primers were carried out according to ElTarras et al., (2017), in 25 μl volume containing
1μl (20 ng) of genomic DNA, 12.5μl of Go Taq®
Green Master Mix, Promega, USA. 1μl of primer
(20 p.mol), deionized distilled water (up to a total
volume of 25 μl). For DNA amplification, the
C1000TM Thermo Cycler Bio-Rad, Germany, was
programmed under the conditions involving
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denaturation at 94°C for 5 min; 40 cycles of
denaturation at 94°C for 30 Sec, primer annealing
at 35°C for 1.5 min and primer extension at 72°C
for 2.5 min; final extension step at 72°C for 7 min.
Amplified DNA products were analysed by
electrophoresis in 1.5% agarose gel run in TBE.
The gels were stained with ethidium bromide (5
μg ml-1). 100 pb. DNA Ladder, (Solis Bio-Dyne®)
was used as a standard. DNA was visualized by
UV illumination and then photographed by a BioRad Gel Doc 2000 device.
Isolation of bacterial strains from fish samples
Sampling
Sample preparation was made using the method
described by Yagoub, (2009), as follows:
Skin:
Sample from different Harid fish types of the skin
was taken by rubbing the sterilized cotton swab
over the skin and then inoculating into the nutrient
broth.
Gills:
The sterilized cotton swab was wiped against the
gill filaments by lifting the operculum with the help
of a pair forceps. The sample was inoculated in
the nutrient broth as well as swabbed on nutrient
agar.
Intestine and muscles:
This was done by cutting a part of intestine and
muscle after sterilizing with red hot scalped and
inoculation in the nutrient broth media.
Preparation of the media, isolation and
identification of the bacteria using 16S rDNA gene
sequencing were done according to Hassan and
Ismail, (2014)
Molecular Identification of bacterial isolates
DNA extraction
The cell pellets from all isolates were used to
extract genomic DNA using (Promega, USA)
extraction kit following the manufacturer's
instructions.
PCR amplification of 16S-rRNA gene
DNA (2 μl), approximately 50 ng, was used as
template for the polymerase chain reaction
assays. The amplifications were carried out in
thermo cycler as following. Amplified 16S-rDNA
gene. Primers described by Hassan and Belal,
(2016). 2X PCR Go Taq® Green Master Mix,
Promega, USA was purchased and used for PCR

reaction. Each reaction contains all necessary
reagents (dNTPs 200 nm of each and 0.6 unit of
Taq DNA polymerase) except primers and DNA
template for performing 25 µl reaction. 50 ng of
genomic DNA and 10 p.mol of each primer were
added and conditions used for 16S rDNA gene
amplification were done. The presence of PCR
products was ascertained by agarose (1.5% w/v)
gel electrophoresis, at 100 V for 1 h.
Sequencing of 16S-rRNA gene
About 1265 bp 16S rDNA fragments were purified
using QIAquick PCR purification kit (QIAGEN,
Valencia,
CA,
USA)
according
to
the
manufacturer's instructions and sequenced with
the same primers using the sequencer (Gene
analyzer 3121) by Macrogen co., Korea. The
bacterial 16S-rDNA sequences obtained were
then aligned with known 16S-rDNA sequences in
Genbank using the basic local alignment search
tool (BLAST) at the National Center for
Biotechnology Information, and percent homology
scores were generated to identify bacteria. The
deduced sequence was aligned using Molecular
Evolutionary Genetics Analysis (MEGA) version
7.10 and drawn phylogeny tree (Kumar et al.,
2016).
Data analysis
The amplification products of RAPD-PCR were
scored for the presence “1” or absence “0” and
missing data as “9”. The genetic associations
between isolates were evaluated by calculating
the Jaccard's similarity coefficient for pair wise
comparisons based on the proportion of shared
bands produced by the primers. The dissimilarity
matrix was generated using Neighbour joined
method
and
hence
dendrogram
was
reconstructed. The computations were performed
using the program NTSYS-PC version 2.01
(Rohlf, 2000). The Jaccard׳s similarity matrix was
subjected to principal component analysis.
RESULTS
RAPD marker analysis
Genomic diversity of Harid fish (Scarus
arabicus) was investigated by RAPD markers.
Results of RAPD-PCR are illustrated in Table 2
and Figure 1. RAPD-PCR markers yielded 144
distinct bands of which 90 bands were
polymorphic (62.5%) and only 54 bands were
monomorphic (37.5%).
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Figure 1. RAPD profile of fifteen individual Harid fish samples of three phenotypic colors
generated by different RAPD primers. Whereas, (1-5) is green phenotypic, (6-10) is white
phenotypic and (11-15) is red phenotypic.
Table 2. Polymorphic bands of each genetic primers and percentage of polymorphism in fifteen
individual Harid fish (Scarus arabicus) samples of three phenotypic colors.
Primers

Total
Bands

OP-A2
OP-A3
OP-A4
OP-A6
OP-A8
OP-A9
OP-A10
OP-H2
OP-H3
OP-H4
Total

9
7
4
4
6
3
3
5
7
6
54

No. of
Monomorphic
Bands
6
9
12
4
9
10
9
14
11
6
90

No.
Polymorphic
Bands
15
16
16
8
15
13
12
19
18
12
144

%
Monomorphic
bands
60.0
43.7
25.0
50.0
40.0
23.1
25.0
26.3
38.8
50.0
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40.0
56.3
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61.2
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Number of bands for individual RAPD primers
varied from 8 bands for OPA-06 to 19 bands for
OPH-02. The highest polymorphism was recorded
for OPA-04, the. The band size of OPA-04 ranged
from 250 to 1250 bp. The lowest polymorphism
(40%) was found for OPA-02. Primers OPA-06
and OPH-04 produced equal mono morphism and
polymorphism bands. The band size of OPA-06
ranged from 250 to 1500 bp, while, the band size
of OPH-04 ranged from 300 to 900 bp. To the
best of our knowledge this work is breaking new
ground because it is the first study address the
molecular characterization of Harid fish in Saudi
Arabia using RAPD technique.
Genetic distances and the cluster dendrogram
According to genetic similarity and intraspecies differentiation and the dendrogram
constructed using Neighbor Joint method based
on Jaccard's similarity coefficients that ranged
from 0. 06 to 1.77 (Figure 2), phylogenetic
analysis showed that there is genetic distance
among native Harid fish with different phenotypic
colors. The Harid fish were grouped into two large
clusters with about 48% genetic similarity. The
first cluster included fish samples from 1 to 10
with color green and white phenotypic, each
phenotypic fish samples separated in different
subclusters. On the other hand, the second main
cluster included red phenotypic fish samples only.
The result suggested that generally genetic
distance among native fishes was relatively low
among each phenotypic fish samples and high
within each phenotypic fish samples. The smallest
genetic distance (0.066) was estimated between
samples fish-4 and fish-5 with green phenotypic
color.
RAPDs were proved to be useful as genetic
markers and fingerprinting (Rabie et al., 2010;
Nikkhoo et al., 2011; Ahmed and Rezk, 2015). It
can be concluded from this study that RAPD
markers are effective in detecting similarity
between Harid fish and they provide a potential
tool for studying the inter-species genetic
similarity and the establishment of genetic
relationships. Although major bands from RAPD
reactions are highly reproducible, minor bands
can be difficult to repeat due to random priming
nature of this PCR reaction and potential
confounding effects associated with co-migration
with other markers. The same idea was tested
(Sabry et al., 2015; Rashed et al., 2011; El-Tarras
et al., 2017). They used RAPD marker to detect
the genetic variations among some fish species.
The molecular genetic markers are widely used to

identify lines or strains, define stock diversity,
monitor inbreeding, and diagnose simply inherited
traits and even to improve stocks (Rashed et al.,
2008; Rashed et al., 2009). The application of
DNA-based genetic analysis as marker assisted
selection in fish research and stock development
and management is still not fully maximized
(Rashed et al., 2009).This conclusion was
previously confirmed using another analysis such
as RAPD. However, (Rashed et al., 2011 and
Saad et al., 2012) used bulked segregate analysis
to reconstruct the phylogenetic relationships
among three fish species. They found that T. zillii
species was distantly related to both O. aureus
and O. niloticus species.
Identification of bacterial strains from fish’s
habitat
According to the microbial results, the main
bacterial isolates frequently associated with fish
samples are Klebsiella spp, Citrobacter freundii,
Enterobacter spp and Pantoea agglomerans with
percentage 45, 30, 20 and 5%, respectively
(Table. 3 and Figure 3). From skin, gills, Intestine
and muscles samples, we isolated about 124, 220
and 250 isolates and cfu/ml
of them were
6
6
6
1.24X10 , 2.2 X 10 and 2.5 X 10 , respectively.
These organisms may probably have found their
entry to the fish samples through the skin and
hand to hand mechanism. Although some species
of bacteria are normal flora, which are beneficial
to the host tissue where they are found, other
species are part of the normal intestinal flora and
maybe predominant in infants (Hassan and Ismail,
2014) This is because the isolated bacteria are
subset of the normal microbiota of the skin as
advanced by earlier researcher Budiati et al.,
(2011). Many users of different hygiene profile
having regular skin contact with the fish may have
resulted in the frequency and the degree of
population of the isolates (Eze et al., 2011). This
has a lot of health implication. Staphylococcus is
known to cause illness ranging from pimples and
boils to pneumonia and meningitis, which are not
unlikely as corroborated by the high population of
colonies even at low dilutions (Brown et al., 2004;
Efuntoye et al., 2011).
Recently the gramnegative Pantoea was separated from the
Enterobacter genus, which indicates the
possibility of the presence of faecal contamination
on these public handsets. Gram-negative sepsis
is most commonly caused by E coli, Klebsiella
spp, Enterobacter spp and Pseudomonas
aeruginosa (Brown et al., 2004; Seong-Won et al.,
2014).
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Figure 2. Dendrogram analysis among fifteen individual Harid fish (Scarus arabicus) samples of
three phenotypic colors based on the ten of RAPD primers. Whereas, (1-5) is green phenotypic, (610) is white phenotypic and (11-15) is red phenotypic.
Table 3. Total bacteria count for Harid fish samples collected from Red Sea, Saudi Arabia
Sample area

Pathogen

No. of colony

Skin

Klebsiella pneumoniae, Citrobacter freundiiand,
Enterobacter cloacae and Pantoea agglomerans
and Staphylococcus aureus
Klebsiella variicola, Citrobacter spp, Enterobacter
aerogenes, Pantoea agglomerans,
Staphylococcus aureus and Salmonella
Klebsiella pneumoniae, Klebsiella variicola,
Citrobacter freundiiand, Enterobacter cloacae
Shigilla and E. coli

124

Pollution in
cfu/ml.
6
1.24 X 10

220

2.2 X 10

6

250

2.5 X 10

6

Gills

Intestine and
muscles
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Klebsiella pneumoniae ZG26
Klebsiella pneumoniae TUF-2
Klebsiella pneumoniae TUF-17
Klebsiella pneumoniae TUF-14
Klebsiella pneumoniae TUF-15
Klebsiella pneumoniae TUF-13
Klebsiella pneumoniae TUF-12
Klebsiella variicola TUF-11
Klebsiella variicola CCFM8387
Klebsiella pneumoniae TUF-8
Klebsiella pneumoniae CCFM8368
Klebsiella pneumoniae TUF-18
Klebsiella pneumoniae ZJ-02
Enterobacter aerogenes TUF-6
Enterobacter aerogenes ZB
Enterobacter cloacae TUF-5
Enterobacter cloacae IARI-DRB
Citrobacter freundii TUF-20
Citrobacter freundii XG2N-3
Citrobacter freundii TUF-9
Citrobacter sp. TUF-1
Citrobacter freundii TUF-19
Citrobacter freundii TUF-10
Citrobacter freundii TUF-7
Citrobacter freundii AtetA
Enterobacter sp. TUF-3
Enterobacter sp. TUF-4
Pantoea agglomerans TUF-16
Pantoea agglomerans MG-TSK
0.01

Figure 3. Neighbor-joining phylogeny tree based on 16S rDNA gene sequences of some bacterial
isolates from Harid fish samples collected from Red Sea, Saudi Arabia.
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Figure 4. Comparison aliment of nucleotide sequences of 16S rDNA gene of some bacterial
isolates from Harid fish samples collected from Red Sea, Saudi Arabia
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Klebsiella species, the 45% frequency of
occurrence in this study, has been identified as an
important organism in food spoilage. This, in no
doubt, would contribute immensely to food
spoilage and food infection, if infected hands are
used in the preparation or eating of food (Tiamiyu
et al., 2011; Budiati et al., 2011).
Molecular Identification of bacterial isolates
The partial sequences of the 16S rRNA genes
of the bacterial strains isolated from fish tissues
deposited in the Gene Bank database. Kirchhof et
al., (2001) and Haiwen et al., (2005) were differed
somehow from the sequence obtained in this
study. The 16S rDNA sequence of the mobile
bacterial strains deposited in GenBank was
identical to that determined in this work.
Ribosomal operons are of great relevance for the
study of bacterial evolution and phylogeny (Zarei
et al., 2009). Sequencing of 16S rDNA has been
widely used to re-construct phylogenetic
relationships of microorganisms (Hassan and
Ismail, 2014). Phylogenetic analysis of the partial
16S rDNA sequences from the fish bacterial
strains studied here, together with related
sequences deposited in GenBank were identified
the fish bacterial species into Klebsiella spp,
Citrobacter freundiiand, Enterobacter spp and
Pantoea agglomerans with related bacterial
species in gene bank. The similar results obtained
with multi-aliments of nucleotide sequences of
16S rDNA gene of some bacterial isolates from
Harid fish samples collected from Red Sea, Saudi
Arabia comparing with similar bacteria from NCBI
data base (Fig. 4). These results are include in
agreement with those obtained by Hassan and
Ismail, (2014) as they reported that a typical
example is 16S RNA analysis wherein a dataset
of short sequence items is searched with sensitive
alignment techniques, such as BLAST. While this
is the traditional standard for taxonomic
identification of different bacterial taxa.
CONCLUSION
The RAPD marker act as effective DNA genetic
markers for molecular characterization of Harid
fish. However, to ascertain the variations of any
population structure. It is important to mention that
data obtained from using this molecular marker
assays can be extended to further dissect traits in
a more refined way to exact knowledge on
specific genes and genetic pathways using other
molecular methodologies. The microbial species
isolated from Harid fish was identified with 16S
rDNA. The microbial population was found to be

higher than the approved safety standard. Since
these microorganisms could contaminate fish and
therefore a source of food poisoning; harvesting,
handling and cooking of Harid fish should be done
properly so as to reduce the bacterial load.
Further studies using different molecular tools are
essential to clarify and confirm genetic
relationships among Harid fish phenotypic colors
in Saudi Arabia depicted using Microsatellite
Markers.
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