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Abstract: ldentification of fish species accurately is required to support efforts for
conserving fishery biodiversity assessment and sustainable management. Recently,
environmental DNA (eDNA) was suggested for regular monitoring of species for
effective management of biodiversity. In Oman, molecular reference library representing
Received 8 Mayr 2024 fish species from the Omani coastline can support such potential approaches. In this
/F_*\izz'p"tzg rfg‘jjﬁg%%‘i”é 2024 communication, we used a local mtDNA-16SrRNA reference library representing

Sparidae fish species from the Omani coastlines to identify two Sparidae eDNA sequences
(zotu24 and zotu85, from Muscat and Dhofar, respectively) from Acanthopagrus and
Diplodus genera reported by a recent eDNA study from Oman. The two species are found
to be Acanthopagrus berda and Diplodus cervinus and their sampling sites matches the
locations range of the reference specimens. The results indicate the utility and importance
for DNA markers’ reference library representing fish species from the Omani coastline to
effectively sustain the marine resources using emerging technologies.

ARTICLE HISTORY

Keywords: Sparidae, eDNA; 16SrRNA; Acanthopagrus berda; Diplodus cervinus; Oman.

Lilanl) dlac) Jiai 168 rRNA - 4z o 4 gana aladinly eDNA  Coleadeatl b jland) Aile (pa (e 63 LaaS
éJbAS;a’\ 91,3.‘93 é)ALﬁ\ EA:\AJ

b Aalinuall 5 laY) 5 awlll ylanl a5l sl & sl ani o Bl A 3l 5 seall aeal U ) 5 e |l 483y @llant) ¢ 5l paa3 3y 1 padLal)
Ao sanall Sas lae s o ) sl g ALl B 1oy Jal e g ) 530 4y sall 281 5all (eDNA) ) (5.5 530 (anall 21 580 a5 5 a1 455V
MtDNA Llas Lxa o e sane Liaaiiod clld LAY 5 calluslll 038 Jin ac i o) leall dalidl (e dllansl) g1 53l Jias 3 Ay ol dma sl
Acanthopagrus) s sl slST Guind (5 5 53 Gaead) (e Cplides yaail dlaall Jal sl (1 (Sparidae) 2 obed) dland £ 5 Jiai] 6SIRNA
s o el sil i (g (S aly clee (e Aan eDNA Al )3 (& a5 léd (e (z0tu85 ¢ Diplodus) ossbal -Lﬂm = (zotu24 «
Aalall il 3 #8190 a3y (Diplodus cervinus) caid m o230 5 (Acanthopagrus berda ) 121 oo Sl 58S Lagl e e il
Jalud) (e el 15l Jiat 1 (555l Qmanl Cladlal ma ya Ao sana i panl s 5208 1) il i Aueajal) i) @) ga (3l Lage

S Ll sl Jlad JSE 4 el 31 sal o sl el

Ohae (i yu e sl da (e jles §5ST ¢ 16S TRNA TN PRy | FEEVEN PRV I sdalidal) culalsl)

©Nole

115



SQU Journal for Science, Sultan Qaboos University, 2024, 29(2), 115-120

1. Introduction

Sultanate of Oman coastline is 3165 kilometers long
including three seas, namely the Arabian Gulf, the Sea of
Oman and the Arabian Sea. It is one of the most diverse
regions in marine organisms of the Arabian Peninsula. The
fisheries sector represents a vital renewable resource for
food security and an important economic sector, as it
contributes to local production and provides job
opportunities for citizens in the country [1]. However, the
sector faces challenges, including unsustainable fishing
practices with unrestricted access to new fishery
technologies, and inadequate resource management [2]. The
impact of fishing on the ecosystem, especially in the North
Sea of Oman, highlights the need for effective management
[3]. Identification of fish species accurately is required to
support efforts for conserving fishery biodiversity,
assessment and sustainable management [4].

Sparidaec species hold significant commercial
importance and feature prominently in both artisanal and
industrial fisheries in Oman. Several studies have been
conducted on its biology and the taxonomic composition and
abundance of fish larvae in different periods across the
Arabian Gulf, Oman Sea and the Arabian Sea in Oman.
Chesalina et al investigated the Sparidae family, in the south-
western part of the Sea of Oman and reported two Sparidae
species, Acanthopagrus bifasciatus and Argyrops spinifer as
the first and third in abundance, respectively [5]. The two
species showed variations in seasonal abundance and
distribution. However, Al-Abri et al. found that
Acanthopagrus latus abundance in Muscat comes third and
did not report other Sparidae species [6]. In contrast, Al-Abri
et al. reported only Pagellus affinis (Boulenger, 1887) from
the Sparidae family in Omani coastal waters of the Arabian
Sea but none of the earlier reported species from the Sea of
Oman of the Arabian Gulf [7]. This clearly illustrated the
limitation of traditional larvae-based approach in
documenting biodiversity as well as underscored the need
for regular monitoring due to seasonal variations and
distribution changes potentially due to climate change.

In contrast, molecular barcoding-based approaches
have proven invaluable in resolving taxonomic
uncertainties, helping in species identification and the
phylogenetic relationships and therefore hold better potential
for fishery biodiversity assessment and sustainable
management. The mitochondrial DNA (mtDNA) based
identification, known as DNA barcoding, have been
developed and used for species identification. COI
(cytochrome ¢ oxidase subunit I) and 16S rRNA (16S
ribosomal RNA) are common fish markers used in different
applications [4].

Recently, environmental DNA (eDNA) metabarcoding,
which characterizes multiple species from a single sample,

have proven useful in monitoring aquatic environment
through the DNA of organisms present for effective
management of biodiversity [8, 9]. For successful eDNA
approach, reference barcodes from correctly identified
specimens is a prerequisite. This involves collecting
specimens and identifying it to species level using traditional
methods followed by generating DNA barcode sequences
and registering them in an international database (such as
GenBank). Mitochondrial DNA genes, such as 12S rRNA,
Cytb (cytochrome b), 16S rRNA, and COI are usually
chosen as the marker genes [8].

DiBattista et al. used eDNA to assess community

composition of bony fishes by 16SrRNA, from 15 locations
spanning the entire length of the Omani coast. Their results
supported the known biogeographic break in fish
communities between the north (Muscat and Musandam)
and the south (Dhofar) of Oman. They identified the zero-
radius operational taxonomic unit (zOTU) sequences by
searching against the GenBank database using BLASTn at
the National Centre for Biotechnology Information (NCBI)
[10]. However, some of the genera sequences could not be
assigned at the species-level. This was not possible due to
the lack of representative 16STRNA reference sequences
from Omani fishes in the GenBank. Among the three
Sparidaec eDNA reported sequences (zotu24, zotu85 and
zotul37), only one species was assigned (zotul37,
Acanthopagrus bifasciatus).
We recently, generated a representative 16S rRNA library of
sequences for Sparidae family species from Oman. The aim
of the present study was to identify the two unidentified
Sparidae  eDNA sequences (Zero-radius Operational
Taxonomic Units, zotus, 24 and 85 that belong to
Acanthopagrus and Diplodus genera, respectively).

2. Materials and Methods

The unassigned eDNA Sparidae sequences and
collection site/region (zotu24 from Muscat and zotu 85 from
Dhofar) were retrieved from the original study’s
supplementary data (collapsed 16fish zotus) [8]. The
sequences were identified based on sequence alignment with
the two genera 16S rRNA reference sequences using Bioedit
[11]. The reference sequences belong to Sparidae species
specimens, which were originally identified based on
morphological characteristics (Figure 1) and validated using
16S rRNA sequencing. The Sparidae family reference
sequences from Oman submitted to GenBank (OR776953,
OR776954, OR776957, OR776958, and OR776971-
OR776972). Finaly, we checked if the identified species’
collection sites match the origin of the reference specimens.
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Figure 1. Images of reference specimens from Oman identified based on morphological features and 16S rRNA sequences. A.
Acanthopagrus berda (Forsskal, 1775) specimen collected from Suhar (Sea of Oman). B. Diplodus cervinus (Lowe, 1838)

specimen collected from Salalah (Arabian Sea).

3. Results and Discussion

The diverse commercial fishes of Oman, including
species from the Sparidae family, are a key natural resource
that should be taxonomically explored and documented at
molecular resolution across the Arabian Gulf, the Sea of
Oman, and the Arabian Sea in Oman.

Recently, eDNA metabarcoding approach was used to
assess fish diversity along the coast of Oman. Three Sparidae
family (sea bream) species were among the high-value
demersal fishery that were detected in the study. Only one
zotu sequence (zotuld7) was assigned a species
(Acanthopagrus bifasciatus) and the other two (zotu24 and
zotu86) could not be identified due to the lack of species
reference sequence representation from the region.
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We have successfully identified zotu24 as
Acanthopagrus berda and zotu85 as Diplodus cervinus with
100% identity for sequences more than 200bp long. The
identification was based on reference sequences we
generated for Sparidae species collected from Omani sites
across the Arabian/Persian Gulf, the sea of Oman and the
Arabian sea. The sequence alignment showed that Zotu24
matched Acanthopagrus berda (Forsskél, 1775) reference
sequence for 206 bp with 100% identity (Figure 2, A) and
zotu85 matched Diplodus cervinus (Lowe, 1838) reference
sequence for 203 bp with 100% identity (Figure 2, B).

Notably, a short fragment of about 60 bp at the 5’
end of the sequence could differentiate among species
(Figure 3, A and B).
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Figure 2. Alignments of the unassigned eDNA zotu sequences and the reference sequences. A. Zotu24 and Acanthopagrus
berda. B. Zotu85 and Diplodus cervinus. Identical bases are represented with dots. The sequence layout is set to wrap at every
100 bases.

Notably, the two eDNA zotu sequences did not match other reference sequences for species from the same genera
(Figure 3, A and B).
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Figure 3. Partial sequence alignments of the unidentified zotu sequences with reference sequences representing different
species from the same genera. A. Zotu24 and B. Zotu85. The zotu sequence and its matching sequence are enclosed by dashed
line. The coloured bases indicate regions of nucleotides diversity among sequences. The identical bases are represented with
dots.

Furthermore, we found that the sampling regions of the three Sparidae species from eDNA metabarcoding study [10]
are the same as the reference samples origins (Figure 4).
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Figure 4. A map illustrating the locality of the three Sparidae species from the eDNA study, Acanthopagrus berda,
Acanthopagrus bifasciatus and Diplodus cervinus along the Omani coastline.

Conclusions

In conclusion, this is the first study that has evaluated
the utility of local 16S rRNA as representative references for
the identification of fish species from Omani coasts,
particularly Sparidae species. The local sequence data
generated from Oman, much of which are lacking in
GenBank, holds value for future molecular studies on fish
diversity assessment. Thus, more DNA barcoding efforts
should be supported.

Conflict of interest
The authors declare no conflict of interest
References

1. Mustapha, N.H.N., Abd. Aziz, A. and Manaa, A.
Introduction of Fisheries Co-management in Oman , Why
and Why not? Journal of Biology, Agriculture and
Healthcare, 2011, 1(1), 27-34.

2. Alhabsi, S.M. Fisheries Sustainability in Oman. Journal
of Economics, 2011, 2(7), 35-46.

3. Mashjoor, S., Jamebozorgi, F.H. and Kamrani, E.
Fishery-induced Inter-annual Changes in the Mean Trophic
Level, the Northern Sea of Oman off the Iranian Coast,
2002-2011. Ocean Science Journal, 2018, 53(4), 655-665.
https://doi.org/10.1007/s12601-018-0046-7.

4. Shetty, A.S. and Shingadia, H. U. Applications of DNA
Barcoding in Fisheries: A Review. Uttar Pradesh Journal of
Zoology, 2023, 44(23), 351-371.
https://doi.org/10.56557/upjoz/2023/v44i233796.

5. Chesalina, T., Al-Kharusi, L., Al-Aisry, A., Al-Abri, N.,

119

Al-Mukhaini, E., Al-Maawali, A. and Al-Hasani, L. Study
of Diversity and Abundance of Fish Larvae in the South-
western Part of the Sea of Oman in 2011-2012. Journal of
Biology, Agriculture & Healthcare, 2013, 3, 30-42.
www.iiste.org.

6. Al-Abri, N.M., A. Piontko, S., Rabbaniha, M., Al-
Hashmi, K. and Chesalina, T. Taxonomic Composition and
Seasonal Changes of Fish Larvae Assemblages in Coastal
Waters of Muscat, Sea of Oman (2013-2015). Journal of
Fisheries and Aquatic Science, 2017, 12(2), 95-105.
https://doi.org/10.3923/jfas.2017.95.105.

7. Al-Abri, N., Al-Abri, M. and Sevsu, S.P. Abundance and
Diversity of Fish Larvae Assemblages in Omani Coastal
Waters of Salalah Region (the Arabian Sea) Article in
International Journal of Oceans and Oceanography. 2019,
http://www.ripublication.com.

8. Xiong, F., Shu, L., Zeng, H., Gan, X., He, S. and Peng,
Z. Methodology for fish biodiversity monitoring with
environmental DNA metabarcoding: The primers, databases
and bioinformatic pipelines. Water Biology and Security,
2022, 1(1), 100007.
https://doi.org/10.1016/j.watbs.2022.100007.

9. lJiang, P., Zhang, S., Xu, S., Xiong, P., Cao, Y., Chen, Z.
and Li, M. Comparison of environmental DNA
metabarcoding and bottom trawling for detecting seasonal
fish communities and habitat preference in a highly
disturbed estuary. Ecological Indicators, 2023, 146,109754.
https://doi.org/10.1016/j.ecolind.2022.109754.
10.DiBattista, J.D., Berumen, M.L., Priest, M.A., De
Brauwer, M., Coker, D.J., Sinclair-Taylor, T.H., Hay, A.,
Bruss, G., Mansour, S., Bunce, M., Goatley, C.H. R., Power,



SQU Journal for Science, Sultan Qaboos University, 2024, 29(2), 115-120

M. and Marshell, A. Environmental DNA reveals a multi-
taxa biogeographic break across the Arabian Sea and Sea of
Oman. Environmental DNA, 2022, 4(1), 206-221.
https://doi.org/10.1002/edn3.252.

11.Hall, T.A. BioEdit: a user-friendly biological sequence
alignment editor and analysis program for Windows
95/98/NT. Nucleic Acids Symposium Series, 1999, 41, 95-
98.

120



