|
Egyptian Journal of Aquatic Biology & Fisheries

Zoology Department, Faculty of Science,

Ain Shams University, Cairo, Egypt.
ISSN 1110 - 6131

Vol. 28(3): 739 — 752 (2024)

www.ejabf.journals.ekb.eg

|
Phylogenetic Relationships and Genetic Diversity of Some Sparid Species from The

Egyptian Mediterranean Sea Using 16S rRNA Gene

Eqyptian Journal
0f
Aquatic Biology
And
Fisheries

’pl’ (;‘)&;\ﬁ o

Mohammad Allam', Sara Gamal A. Eisa®*, Ali H. Abu Almaaty?, Mohamed K. Hassan?
Zoology Department, Faculty of Science, Luxor University, Luxor, Egypt
2Zoology Department, Faculty of Science, Port Said University, Port Said, Egypt
*Corresponding author: saragamal2421@yahoo.com

ARTICLE INFO ABSTRACT

Avrticle History: A study of the molecular diversity and phylogenetic analysis of some
Received: May 10, 2024  Sparidae species, which are ecologically and economically important, was carried
Accepted: May 29, 2024 out using 16S rRNA. gene. This study focused on tr_]e phylogepy relati(_)nships
Online: June 15. 2024 amongst seven sparid species: Boops boops, Crenidens crenidens, Diplodus

' ‘ annularis, Diplodus sargus, Pagellus acarne, Pagellus erythrinus, and Sparus

aurata. The sequences of 16S rRNA were displayed in GenBank/NCBI databases
to gain the accession numbers (0Q858300.1- 0OQ858306.1). The average

Keywords:

16SyrRNA Gene frequencies of adenine (A), thymine (T), cytosine (C), and guanine (G) were
- ' 28.75, 22.42, 25.02, and 23.81%, respectively. Our findings proved the

Sparidae, : . . . X .

Phylogeny, effectiveness of 16S rRNA in phylogenetic evaluation of the sparid species and

validated the earlier findings of other authors that certain Sparidea family genera
are not monophyletic.

INTRODUCTION

Ribosomal genes

Marine fish of the family Sparidae are found in tropical and temperate latitudes of
the Atlantic, Indian, and Pacific oceans; they are seldom found in freshwater or brackish
environments. It's interesting to note that many endemic species—more than one-third of
all species live along South Africa's coast (Parenti, 2019). The species belonging to the
family Sparidae are very valuable economically, particularly in the Mediterranean area
where catch fisheries capture the majority of the species for commercial uses and just a
limited number are commercially cultivated (Basurco et al., 2011). It consists of 115
species belonging to 33 genera (Orrell et al., 2002). Along the shores of Egypt, thirty-
three species of the family Sparidae have been identified (FAO, 2013). 21 species of the
family Sparidae have been found in the Egyptian waters in the Mediterranean Sea. Due to
their rich meat and excellent flavor, the majority of these species are utilized as table food
and are significant to the economy (Ibrahim & Soliman, 1996; Ibrahim et al., 2020).
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Various evolutionary investigations, such as determining character homology and
understanding character loss and convergent evolution, are based on the mapping of
heritable character states (phenotypic or genotypic) onto a tree. Since homologous traits
of two taxa are inferred from their common ancestor by definition, we can determine the
traits of these ancestors. More broadly, character mapping enables us to recreate the
historical path of evolution by tracking the changing character states throughout a tree.
Trees and molecular data also underpin methods for fitting a timescale to the evolutionary
process. They form the basis of the comparative method used to establish trends in
evolutionary processes (Telford & Budd, 2003; Kapli et al., 2020).

Although evolutionary studies have been essential to our understanding of life,
they have only recently become somewhat involved in conservation attempts (Forest et
al., 2015). For many biological investigations, understanding the evolutionary
relationships between species is essential. The precise phylogenetic tree supports our
understanding of the major transitions in evolution, such as the emergence of new body
plans or metabolism, and is key to inferring the origin of new genes, detecting molecular
adaptation, understanding morphological character evolution, and reconstructing the
demographic changes in the recently diverged species. Howeve, there are still numerous
obstacles to trustworthy tree construction even with the availability of powerful analysis
tools and an abundance of data (Kapli et al., 2020).

In vertebrates, the mitochondrial genome has proven to be a useful tool for
population genetic and phylogenetic analysis. But little is known about the composition
and diversity of the vertebrate mt genome (Satoh et al., 2016). As complete
mitochondrial genome sequences from many vertebrates have been accumulated, various
differences have been revealed in the properties of these genomes, including tRNA gene
structure and the start/stop codons of protein-coding genes (Bibb et al., 1981; Fearnley
& Walker, 1987; Gadaleta et al., 1989; Seutin et al., 1994; Xiufeng & Arnason, 1994;
Macey et al., 1997). Furthermore, numerous instances of gene order variation have also
been discovered in the vertebrate mt genome (Paul & Rejean, 1990; Paabo et al., 1991;
Kumazawa & Nishida, 1995; Macey et al., 1997; Boore, 1999; Inoue et al., 2001;
Satoh et al., 2006).

One key feature that supports the utilization of the 16S rRNA gene in particular is
the existence of several conserved/hypervariable sites, which provide a variety of
alternatives for designing PCR primers (Van de Peer, 1996). For a variety of reasons,
16S rRNA gene sequences have been the most often utilized housekeeping genetic
marker in the study of phylogeny and taxonomy. These include the following: (i) the 16S
rRNA gene is found in nearly all species; (ii) the gene's function has not changed over
time, indicating that random sequence changes are a more accurate indicator of time
(evolution); and (iii) the gene's (1,500 bp) size is suitable for informatics applications
(Patel, 2001).
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Due to these significant reasons, we used the 16S rRNA gene in this work to
explore the genetic diversity and phylogenetic relationships of several sparid species from
the Egyptian Mediterranean Sea.

MATERIALS AND METHODS

Ethics statement
All studies were approved by the research animal care ethical committee of the
Faculty of Science, Suez Canal University under protocol REC244/2023.

Samples collection and species identification

The Sparid fish were collected from the Egyptian Mediterranean Sea, specifically
in Port-Said area, where seven species of family Sparidae (Boops boops, Crenidens
crenidens, Diplodus annularis, Diplodus sargus, Pagellus acarne, Pagellus erythrinus
and Sparus aurata) were grouped and identified (Froese & Pauly, 2024). The muscle
tissues of the samples were obtained from the dorsal muscles of the fish and stored at -
20°C. The muscle tissue was utilized for DNA extraction.

DNA extraction and PCR amplification

QlAamp DNA Mini kit (Qiagen, Germany) was used to extract the total genomic
DNA from the separated muscles' tissues. To amplify mitochondrial ribosomal 16S rRNA
gene in the seven sparid fish species we used primers according to Simon et al. (1991).
The PCR reactions consisted of 25uL PCR master mix, 1uL of genomic DNA, and 1 pL
each of forward and reverse primers, in a final reaction volume of 50pL. The PCR
cycling conditions were conducted with an initial denaturation for 5 minutes at 94°C,
followed by 30 cycles of denaturation for 60s at 94°C, annealing for 60s at 49°C and an
extension at 72°C for 60sec with post cycling extension at 72°C for 5min. 1.5% agarose
gel stained with ethidium bromide was used to separate the PCR products.

The sequencing of PCR products and phylogenetic tree construction

All DNA sequencing was carried out in Macrogen (Seoul, South Korea) using
conventional Sanger sequencing method. The sequences of 16S rRNA genes were
submitted to the National Center for Biotechnology Information (GenBank/NCBI) for
obtaining accession numbers. CLUSTAL W (Clustal et al., 1994), with the default
settings, was used to align the sequences. For phylogenetic reconstructions, two
methodologies were followed, including neighbor joining and minimum evolution by
using MEGA software version 7.0 18 (Kumar et al., 2016). To finalize the sequence
divergences, we used Kimura two-parameter distances (Kimura, 1980), with 1000
bootstrap iterations (Felsenstein, 1985).
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RESULTS

The sequences length of 16S rRNA gene in seven Sparid fish expanded from 524bp
to 561bp. The nucleotide sequences were inserted into the GenBank/NCBI with accession
numbers (0Q858300.1- OQ858306.1). Our results showed that the longest nucleotide
sequence (561bp) was found in Diplodus sargus and also in Pagellus acarne, while
Diplodus annularis showed the shortest sequence (524bp). The average frequencies of
the nucleotides were 28.75, 22.42, 25.02 and 23.81% for adenine (A), thymine (T),
cytosine (C) and guanine (G), respectively. The 16S rRNA gene displayed an A+T ratio
bigger than the C+G ratio in all the species (Table 1).

Table 1. Accession number, nucleotide frequencies, A+T contents and their averages of
16S rRNA gene sequences in seven sparid fish

. Accession | Base pair Nucleotide number % A+T
No. Species
number length A% | T% | C% | Gop | Content (%)

1 | Boops boops 0Q858300.1 559 27.91 | 23.43 | 24.87 | 23.79 51.34
2 | Crenidens crenidens | OQ858301.1 560 28.93 | 22.32 | 24.46 | 24.29 51.25
3 | Diplodus annularis | 0Q858302.1 524 28.82 | 21.37 | 26.15 | 23.66 50.19
4 | Diplodus sargus 0Q858303.1 561 29.06 | 22.99 | 24.60 | 23.35 52.05
5 | Pagellus acarne 0Q858304.1 561 29.06 | 22.64 | 24.60 | 23.71 51.7
6 | Pagellus erythrinus | 0Q858305.1 560 29.29 | 22.14 | 24.82 | 23.75 51.43
7 | Sparus aurata 00Q858306.1 560 28.21 | 21.96 | 25.71 | 24.11 50.17
Average | - 555 28.75 | 22.42 | 25.02 | 23.81 51.17

The sequences obtained from the seven sparid species from the Mediterranean Sea
in Egypt revealed that, the final alignments included 585bp; the conserved, parsimony
informative, and variable sites were 451, 45 and 113, respectively (Fig. 1).

P-distances for all the sparid species ranged from 0.0000 to 0.0209%. Overall, the
distance value among all the species was 0.08%. The highest value (0.0209) was
observed between Diplodus puntazzo (AJ247291.1) and both Boops boops (OQ858300.1)
and Boops environmental (KU510485.1) and between Diplodus bellottii (AJ247289.1)
and Sarpa salpa (AF247402.1). While, 0.000 value was observed between Diplodus
sargus (0Q858303.1) and Diplodus sargus (AJ247293.1). The P-distances among the
understudied sparid fish expanded from 0.0113 to 0.0187%. The highest value (0.0187)
was found between Boops boops (0Q858300.1) and Pagellus acarne (0Q858304.1).
While, the lowest P-distance (0.0113) was found between Crenidens crenidens
(0Q858301.1) and Sparus aurata (0Q858306.1) (Table 2).
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Domain: Data Coding Codon Start: 1
0QB838300.1 Boops boops
0Q838301 1 Cremidens crenidens
0QB838302.1 Diplodus annularis
0Q838303.1 Diplodus sargus
0Q838304.1 Pagelius acarne
0Q838303.1 Pagellus ervthrinus
0QB838306.1 Sparus aurata

0QB838300.1 Boops boops

0Q838301.1 Cremidens crenidens .

0QB838302.1 Diplodus annularis
0Q838303.1 Diplodus sargus
0Q838304.1 Pagelius acarne
0QB838303.1 Pagelius ervilirinus
0QB838306.1 Sparus aurata

0QB838300.1 Boops boops

0Q838301.1 Cremidens crenidens .

0QB838302.1 Diplodus annularis
0Q838303.1 Diplodus sargus
0Q838304.1 Pagelius acarne
0QB838303.1 Pagelius ervilirinus
0QB838306.1 Sparus aurata

0Q858300.1 Boops boops

OQB838301.1 Crenidens crenidens .

OQ8358302.1 Diplodus anmmilaris
OQ858303.1 Diplodus sargus
Q8583041 Pagellus acarne
QQ858305.1 Pagellus erytiminus
OQ858306.1 Sparus aurata

OQ8358300.1 Boops boops
0Q858301
0Q858302.1 Diplodus anmularis
OQ858303.1 Diplodus sargus
Q8583041 Pagellus acarne
OQB858305.1 Pagellus erytiwinus
OQB858306.1 Sparus aurata

0Q858300.1 Boops boops
OQ8358301.1 Crenidens crenidens
0Q858302.1 Diplodus anmularis
OQ858303.1 Diplodus sargus
OQ858304.1 Pagellus acarne
OQB858305.1 Pagellus erytiwinus
OQB58306.1 Sparus aurata

0Q858300.1 Boops boops

OQB38301.1 Creniderns crenidens .

0Q858302.1 Diplodus anmilaris
0Q858303.1 Diplodus sargus
OQ858304.1 Pagellus acarne
QQ858303.1 Pagellus eryvihirinus
O0Q858306.1 Sparus aurata

0Q858300.1 Boops boops

OQB38301.1 Creniderns crenidens .

0Q858302.1 Diplodus anmilaris
0Q858303.1 Diplodus sargus
OQ858304.1 Pagellus acarne
QQ858303.1 Pagellus eryvihirinus
O0Q858306.1 Sparus aurata

0Q858300.1 Boops boops

1 Crenidens crenidens | f
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0Q858302.1 Diplodus anmilaris
0Q858303.1 Diplodus sargus
OQ858304.1 Pagellus acarne
QQ858303.1 Pagellus eryvihirinus
O0Q858306.1 Sparus aurata

0Q838300.1 Boops boops

0Q838301.1 Crenidens crenidens .

0Q838302.1 Diplodus amularis
0Q838303.1 Diplodus sargus
OQB838304.1 Pagellus acarne
OQB838305.1 Pagellus erytiwinus
0QB838306.1 Sparus aurata
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Fig. 1. Alignment of (16S rRNA) sequences in the seven sparid fish. Dots show similar
nucleotides, while A, C, G, and T display the variance nucleotides
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@ . (008583031 Diplodus sargus |solate Muscle fissue lange subunit ribosomal WA gene partial saquance mitochandrial

AJ247203.1 Diplodus sangus partial mitochondnal 165 rRMA gene

AF365360.1 Diplodus noct 185 ribosomal RMA gene partial sequence mitochondrial gene for mitochondrial product

AF365357.1 Diplodus argenteus argenteus solate 5P 60 165 rbosomal RNA gene partial sequence mitochondnial gene for mitochondrial product
AF365350.1 Diplodus bermudensis 165 ribosomal RMA gene partial sequence mitochondrial gene for mitochondrial product

AF247421.1 Diplodus holbrooki 165 ribosomal RNA gene partial sequence mitochondnal gene for mitochondnal product

AJ247261.1 Diplodus puntazzo partial mitochondrial 165 rRMA gene

B | g & AF24T380.1 Oblada melanura 165 ribosomal RMA gene partial sequence mitochondrial gene for mitochondnial product

] . (008583021 Diplodus annulars molate Muscle tissue lange subunit ribosomal RMA gene partial sequence mitochondrial

AJ247280.1 Diplodus bellotti partial mitachondrial 165 RNA gene

Lo (0485269 1 Diplodus vulgaris voucher 1121 165 ribosomal KA gene parial sequence mitochondrial

- KL510487.1 Diplodus environmental sampse chone w3405 165 nibisomal RMA gene partial sequence mitochondrial

45 &= AF365353.1 Diplodus prayensis 165 ribosomal RNA gene partial sequence mitochondrial gene for mitochondrial product

. OOB58304.1 Pagellus acame |solate Muscle fissue lange subunit ribosomal RNA gene partial saquence mitochandrnial
_4{,[ AF247411.1 Pagellus acame 165 ribosomal WA gene partial sequence mitochondrial gene for mitochondrial product
. 00B58301.1 Crenidens cranidens isolate Muscle tissue large subunit ribosomal RWA gene partial ssquence mitochondrial
MKE18136.1 Acanthopagrus datnia voucher BMNH 2018 8.11.5 165 ribosomal RMA gene partial sequence mitochondrial
GUB4ESE0.1 Pachymetopon blochii voucher Retld 165 ribosomal KA gene partial sequence mitochondrial

. 00B58306.1 Spanus surats isolate Muscle fissue large subunit ibosomal FRMA gene partial sequence mitochondrial
GUB4EE32.1 Rhabdosangus globlceps voucher WSMG1 165 ribosomal RMA gene partial sequence mitochandrial
AF24T430.1 Sparodon durbanensis 165 ribosomal RMA gene parfial sequence mitochondrial gene for mitochondrial product
OMB31065.1 Rhabdosargus hatfara voucher (317 large subunit fbosomal RNA gene partial sequence mitochondnial
K'YB55474.1 Rhabdosargus sarba haplotype RHSA-H2T 165 bosomal RMNA gene partial sequence mitachondnial
JX262345.1 Gymnocrotaphus curidens waucher FO153 165 ribosomal RMA gene partial sequence mitachondrial

AF247410.1 Lithagnathus mormyrus 165 ribosomal RMA gene partial sequence mitochondrial gene for mitochondrial product
. 0OB58305.1 Pagellus enythrinus Isolate Muscle tissue large subunit ribosomal RNA gene parial saquance mitochondrial
HEQ582214.1 Chrysoblephus puniceus voucher KZN7165 165 ribosomal RNA gene partial sequence mitochaondrnial

AYBSTH45.2 Archosargus probatocephalus 185 ribosomal RNA gene partial sequence mitochondrial
MG450222 1 Lagodon rhomboides isolate 53 165 nbosomal RMA gene partial sequence mitochandrial
AF24T402.1 Sarpa salpa 165 ribosomal RMA gene partial sequence mitochondrial gene for mitechondrial product

. (0I0B58300.1 Boopa boops isolata Muscle tissue large subunit ibosomal RNA gene partial sequence mifochondnal
KLIS10485.1 Boops environmental sample clone Bb3210 165 rbosomal RMA gene partial sequence mitochondrial
A538021_2 Hemilepidotus jordani 165 lange subunit ribosomal RMNA gene partial saquence mitochondrial

ELI0G8485.1 Hemilepidotus hemilepidotus voucher 510 05-113 165 ribosomal RMA gene parfial sequence mitochondrial

EF458448.1 Hemilepidotus spinosus voucher UW: 110466 165 bosomal RMA gene partial sequence mitochondrial

Fig. 2. Neighbor joining phylogenetic tree in the seven sparid fishes and their linked
sparid species with the outgroup by employing the 16S rRNA gene
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. 00B58303.1 Diplodus sangus isolate Muscle tissue large subunit ribosomal WA gene partial sequence mitochondnal

AJ247203.1 Diplodus sargus partial mitochondnal 165 rRRNA gene

AF3E5360.1 Diplodus noct 165 ribosomal WA gene parfial sequence mitnchondrial gene for miochondrial product

AF365357 1 Diplodus argenteus angentews isolate SP 60 165 rbosomal RNA gene partial sequence mitochondrial gene for mitochondrial product
AF365350.1 Diplodus bermudensis 165 rbosomal RNA gene partial sequence mitochondrial gene for mitochondrial product

AF24T421.1 Diplodus holbrooki 165 bosomal RMA gene partial sequence mitochondrial gene for mitochondrial product

AJ247201.1 Diplodus purtazzo partial mitochondrial 165 rRMA gene

AF247300.1 Oblada melanura 165 rbosomal RMA gene partial sequence mitochondrial gene for mitochondrial product

o . 00858302 1 Diplodus annularis isolate Musce tissue lange subuni nbosomal RMA gene partial sequence mitochondrial
AJ247280.1 Diplodus bellotti partial mitochondnial 165 rRNA gene

I - 30485269.1 Diplodus vulgaris voucher 1121 165 ribosomal RNA gene parfial sequence mitochondrial

- KLS10487 1 Diplodus emdronmental sampe chone Ov 3405 165 ribosomal RMA gene partial sequence mitochondrial

41 &= AF365353.1 Diplodus prayensis 165 ibosomal RNA gene partial sequence mitochondrial gene for mitochondnal product
15
. 00858304, 1 Pagellus acame isolate Muscle fissue large subunit ribosomal RNA gene partial sequence mitochondrial

4 = AF247411.1 Pagellus acame 165 ribosomal RMNA gene partial sequence mitochandrial gene for mitochondnial product

J¥262345.1 Gymnocrotaphus curvidens voucher FOY53 165 rbosomal RMA gene partial sequence mitochondrial
a3 | _53[ AF24T410.1 Lithognathus mormyrus 165 rbosomal RNA gens partial sequence mitochondrial gene for mitochondrial product
-3 ' 0QB58301.1 Crenidens crenidens isolate Muscle tissue large subunit ribosomal RWA gene partial saquence mitochondrial
% L MK818138.1 Acanthopagrus datnia voucher BMNH 2018.8.11.5 185 ribosomal RINA gene parfial sequence mitochondrial

GUB46580.1 Pachymetopon blochil voucher Ret14 165 ribosomal RNA gene partial sequence miochondrial

. DOB58306.1 Spanss swats isolate Muscle fissue |arge subunit ribosomal RMA gene partial sequence mitochondrial
it GUB46632.1 Rhabdosargus globiceps voucher WSMG1 165 nbosomal RMA gene partial sequence mitochondrial
{ AF247430.1 Sparodon durbanensis 165 ribosomal RNA gene partial sequence mitochandrial gene for mitochondrial product
el OMB31065.1 Rhabdosargus haffara voucher G17 large subunit ibosomal RNA gene partial sequence mitochondrial
{ KYB55474.1 Rhabdosargus sarba haplotype RH5A-H2T 165 ribosomal RNA gene partial sequence mitochondrial

*®

= . OOB58305.1 Pagellus eryihrinus isolate Muscle tissue |ange subunit ibosomal RMA gene partial sequence mitochaondrial
L HO502214.1 Chrysoblephus puniceus voucher KZNT165 165 nbosomal RNA gene partial sequence mitochondrial

5

]

{ AYBETI45 2 Archosargus probatocephalus 165 ribosomal RNA gene partial sequence mitochondrial
MG458222.1 Lagodon rhombaides isodate 53 165 rbosomal RMA gene partial sequence mitochondrial
— AF247402.1 Sarpa =alpa 165 ribosomal RMA gene partial sequence mitochondrial gene for mitechondrial product

. { . 0OB563500.1 Boops boops isolate Muscle tissue large subunit ibosomal RNA gene partial sequence mitochondrial
KLI510485.1 Boops environmental sample clone Bo3210 165 nbosomal RNA gene partial sequence mitochondrial
— AY539021 2 Hemilepidotus jardani 185 lange subunit ribosomal RMA gene partial sequence mitochondrial

{ ELIOS8485.1 Hemilepidotus hemilepidotus voucher SI0 05-113 165 nbosomal RMNA gene parfial sequence mitochondrial

g = EF456440.1 Hemiepidotus spinosus voucher LW 110466 165 nbosomal RNA gene partisl sequence mitochondrial

Fig. 3. Minimum evolution phylogenetic tree in seven sparid fish and their linked sparid
species with the outgroup by employing the 16S rRNA gene
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In order to use the 16S rRNA sequence phylogenetic tree analysis, seven species
of the sparid fish were examined in conjunction with the 26 related species of the sparid
fish and the outgroup species from the GenBank/NCBI. By utilizing the 16S rRNA gene,
two phylogenetic techniques were applied to produce more interpretive phylogenetic
relationships. Neighbor joining and minimum evolution were these methods. The
methods yielded results that were nearly identical and showed three main patterns with
minor adjustments to the support parameters: (1) species of the outgroup were located in
a different cluster; (2) Oblada melanura (AF247399.1) found amongst the species of the
genus Diplodus; and (3) the non-monophyly of the genera; Diplodus, Rhabdosargus, and
Pagellus (Figs. 2- 3).

DISCUSSION

Similar morphological characteristics among the species are derived from the
convergent evolution, and speciation patterns are highly complex in most taxa of the
coastal fish that are distributed worldwide, making it challenging to infer accurate
phylogenetic relationships and to classify the fish appropriately (Westneat et al., 2005;
Duftner et al., 2007).

Species belonging to the family Sparidae have highly similar characteristics.
Consequently, only proficient taxonomists are capable of achieving the morphological
identification. The most distinctive feature that allows the family Sparidae to be identified
is their specialized dentition. Even with complete samples available, it is practically
impossible to distinguish between prepared and processed items during exams due to the
great degree of resemblance across the various species in the family Sparidae (Smith &
Smith, 1986; Ibrahim et al., 2020).

One effective method for resolving the issue of misleading morphological
identification is the application of DNA markers (Armani et al., 2012; Abou-Gabal et
al., 2018; Ali & Mamoon, 2019). Fish phylogenetic relationships at various taxonomic
levels are frequently investigated using the mitochondrial (16S rRNA) gene (Faddagh et
al., 2012). This region's sequence segments can be effectively utilized to build
phylogenies (Singh et al., 2015).

The average length of nucleotide sequences obtained from the understudied sparid
fish using 16S rRNA was approximately 550bp. This length was within the expectations
according to Simon et al. (1991), who reported that the 16Sar and 16Sbr primers amplify
a 500-650 base fragment. In addition, other investigations detected the same result
(Mar'ie & Allam, 2019; Alyamani et al., 2023). The final alignments of incomplete 16S
rRNA sequences in the seven sparid species included 585bp. The conserved, parsimony
informative, and variable sites were 451, 45 and 113, respectively, which illustrated
highly conserved sites. According to Basheer et al. (2015), the 16S rRNA aligned
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sequences of the three Rastrelliger species have 575 consistent sites, totaling 590bp in
length. A phylogenetic analysis of cichlids using the 16S rRNA gene by Sokefun (2017)
showed 463bp of alignment with 72.7% (337) conserved sites. Our results of the 16S
rRNA gene displayed a (A+T) content higher than the (C+G) content. This was supported
by multiple investigations (Singh et al., 2015; Mahrous & Allam, 2022; Ramadan et
al., 2023).

Several studies utilizing various DNA markers were carried out to assess the
evolutionary relationship between the family Sparidae's species and genera. Chiba et al.
(2009) used cytochrome b gene data to offer molecular phylogeny of 15 sparid species in
the family Sparidae. Abbas et al. (2017) created a genetic barcode on 22 fish species
belonging to the family Sparidae, utilizing the mitochondrial gene cytochrome oxidase
subunit | (COI). Ibrahim et al. (2020) using the Cyt-b mitochondrial gene, assessed the
genetic diversity of 22 species of the family Sparidae from Egypt's Red and
Mediterranean Seas.

The low P-distance of 0.0113 between Crenidens crenidens (OQ858301.1) and
Sparus aurata (0Q858306.1) indicates a close relationship between them. Similarly, the
low P-distance between Oblada melanura (AF247399.1) and Diplodus puntazzo
(AJ247291.1) indicates a close relationship between Oblada melanura and species of the
genus Diplodus. This observation aligns with Kaleshkumar et al. (2015), who reported
that significant genetic divergence results in higher genetic distance, whereas closely
related species exhibit low genetic distance values.

The non-monophyly of the genera Diplodus, Rhabdosargus, and Pagellus is
consistent with the findings of Chiba et al. (2009). They reported the non-monophyly of
the genera Diplodus, Dentex, Pagrus, and Pelagius within the family Sparidae using the
Cytochrome b (Cyt-b) gene.

CONCLUSION

Through the analysis of large subunit ribosomal RNA (16S rRNA) sequences, this
study aimed to determine the phylogenetic lineages of certain species in the Sparidae
family. Our results indicated a close relationship between Oblada melanura and species
of the genus Diplodus. Additionally, our data support previous findings of other authors,
suggesting that some genera in the Sparidae family are not monophyletic and require
further revision.
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