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Abstract. Asian seabass or barramundi in Australia, valid as Lates calcarifer (Bloch 1790) is one of the
most important food fishes found in tropical and semi-tropical regions of the Indo-West Pacific. This
species has been utilized in aquaculture for the past several decades in many countries including
Indonesia. In order to support the species success in aquaculture, it is necessary to conduct some
research, one of which is species identification for the initial selection of parent candidates by the
molecular approach based on the COI gene sequence using the DNA Barcoding method. The two
analyzed specimens of Asian seabass from Java, Indonesia were identical to the Lates calcarifer from
Australia, with a matching percentage of about 99.83-100% and with 0.000-0.007 genetic distance.
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Introduction. The online Catalog of Fishes (Eschmeyer 2020) published eleven valid
species of the Lates genus. Two species are the catadromous species Lates calcarifer
(Bloch 1790) and Lates japonicus (Katayama & Taki 1984) from Japan (Otero 2004),
seven species are freshwater species restricted to the African Rift lakes such as Lates
niloticus (Seegers et al 2003; Neuman et al 2016), Lates macrophthalmus (Worthington
1929), Lates longispinis (Worthington 1932), Lates mariae (Steindachner 1909;
Kullander & Roberts 2012), Lates microlepis (Boulenger 1898), Lates
stappersii (Boulenger 1914), and two recently  classified species Lates
lakdiva (Pethiyagoda & Gill 2012) in freshwater and brackish water of Sri Lanka and Lates
uwisara (Pethiyagoda & Gill 2012) in freshwater and brackish water of Myanmar.

Asian seabass or barramundi in Australia valid as Lates calcarifer (Bloch 1790),
with two synonyms, L. darwiniensis (Macleay 1878) from the Australasian region and
Pseudolates cavifrons (Alleyne & Macleay 1877) from the Torres Strait or in the Gulf of
New Guinea (Ward et al 2008) is one of the most important food fishes in Asian countries
bordering the Indian Ocean and tropical Australasia (Pender & Griffin 1996). This species
has been raised in aquaculture systems for the past several decades (Pethiyagoda & Gill
2012) in many countries including Indonesia, because of the species high economic
value. L. calcarifer is widely distributed, with the range covering the following regions:
the westwards Queensland coast of Australia (Ward et al 2008; Pethiyagoda & Gill 2012;
Larson et al 2013; Pusey et al 2017), Indo-West Pacific such as South Sulawesi Indonesia
(Iwatsuki et al 2000), New Guinea (Allen et al 2008), Malaysia (Mohsin and Ambak
1996), Myanmar and Sri Lanka (Pethiyagoda & Gill 2012), South China Sea (Randall &
Lim 2000), Taiwan (Campbell et al 2019), Hongkong (Sadovy & Cornish 2000), South
Pakistan (Psomadakis et al 2015), Bangladesh (Ataur 1989), India (Mirsha et al 1999;
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Bijukumar & Sushama 2000), Arabian Sea (Manilo & Bogorodsky 2003), to the Persian
Gulf east (Eagderi et al 2019).

In order to support the success of Lates calcarifer aquaculture, it is necessary to
conduct some research, one of which is species identification for the initial selection of
parent candidates. Identification is carried out by the molecular approach based on the
COI gene sequence using the DNA Barcoding method (Hebert et al 2003). Region of the
mitochondrial cytochrome c oxidase I gene (COI or coxl) is successful to characterize and
identify Australian fishes including L. calcarifer (Ward et al 2005; Ward et al 2008), which
is capable of producing base lengths of up to 650 base pairs (bp).

Material and Method

The fish sampling and description of the study sites. Specimens were obtained from
the Java Sea, Indonesia on 20 February 2020. Two specimens are consisting of one male
and one female. The dorsal fin of the specimens was preserved in 96% alcohol solution
(Hasan & Tamam 2019) for molecular identification.

DNA extraction, isolation and amplification. The sample extraction of DNA was using
the Genomic QlAgen DNeasy Blood & Tissue Kit. The mitochondrial cytochrome oxidase I
(COI) gene was amplified by polymerase chain reaction (PCR) following the BIONESIA
protocols with the Fish_F1 and Fish_R1 primers (Ward et al 2005). The amplification
parameters were an initial denaturation of 94°C for 3 min, 35 cycles of 94°C for 30
seconds, 50°C for 30 seconds, and 72°C for 60 seconds, with a final extension of 72°C
for 2 min. The PCR results were visualized in 1% agarose gel by staining Nucleic Acid Gel
Stain (GelRed®) via electrophoresis.

Data analysis. Species were identified to the NCBI (National Center for Biotechnology
Information) to analyze a sequence homology of the species via BLASTn (Basic Local
Alignment Search Tool-nucleotide) method. The evolutionary history was inferred using
the Neighbor-Joining method (Saitou & Nei 1987) with the bootstrap test with 10000
replicates (Felsentein 1985). The evolutionary distances were computed using the p-
distance method (Nei & Kumar 2000). Evolutionary analyses were conducted using
MEGA®6 software (Tamura et al 2013).

Results. The average base pairs of the Asian seabass from Java sea, Indonesia using
Fish_F1 and Fish_R1 primers (Ward et al 2005) were 680 bp (Table 1). According to
Ward et al (2008), Asian seabass (Lates calcarifer) from Queensland Australia, Myanmar
and Tanzania had 651 bp aligned across all specimens and sequences have been
deposited in the Barcode of Life Database (www.barcodinglife.org) (2008) and GenBank
(www.ncbi.nlm.nih.gov/Genbank). The two specimens of Asian seabass from Java had
an identical COI barcode sequence, and this was very similar to about 99.83-100% to the
Lates calcarifer from Australia (KU496218.1) (Table 2). According to Hebert et al (2003),
species with 99-100% similarity level are identical and fragments that have more than
658 base pairs COI genes can be used as a standard for differentiating between animals.

Table 1
Sequences result of Asian seabass Lates calcarifer in Java
Sample Sequences result
Asian CCTTTNCAGTATTTGGTGCTTGAGCCGGAATAGTGGGCACCGCTCTTAGCTTGCTCATCCGAGC

seabass AGAACTTAGTCAGCCCGGCTCACTCCTGGGGGATGACCAAATCTACAACGTAATCGTCACCGCC
Lates CACGCTTTCGTGATAATTTTCTTTATAGTAATGCCAATCATGATCGGAGGCTTCGGAAACTGAC
calcarifer TAGTCCCCTTAATAATTGGAGCACCAGACATGGCATTTCCCCGAATGAACAATATAAGCTTCTG
(Female) ACTTCTCCCCCCTTCTTTCCTCCTTCTCCTGGCTTCTTCTGGGGTAGAGGCTGGAGCTGGGACC
680bp GGTTGGACTGTATACCCTCCCCTTGCTAGCAACCTCGCTCACGCTGGAGCATCCGTCGATCTGA
CCATCTTTTCTCTCCACTTAGCGGGTGTCTCCTCAATTCTTGGAGCCATTAACTTTATCACGAC
CATTATTAACATAAAACCCGCTACCGTCTCCATATATCAAATCCCCCTATTCGTCTGAGCAGTC
TTGATTACAGCCGTTCTTCTTCTACTCTCCCTCCCAGTCCTAGCCGCCGGTATCACCATGCTTC
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TTACAGATCGTAACCTAAACACAGCATTCTTCGATCCTGCCGGAGGGGGAGACCCGATTCTCTA
TCAACATCTGTTCTGATTCTTTGGCCACCAGAAAGTCTAA

Asian CCCTTTNCAGTATTTGGTGCTTGAGCCGGAATAGTGGGCACCGCTCTTAGCTTGCTCATCCGAG

seabass CAGAACTTAGTCAGCCCGGCTCACTCCTGGGGGATGACCAAATCTATAACGTAATCGTCACCGC

Lates CCACGCTTTCGTGATAATTTTCTTTATAGTAATGCCAATCATGATCGGAGGCTTCGGAAACTGA

calcarifer CTAGTCCCCTTAATAATTGGAGCACCAGACATGGCATTTCCTCGAATGAACAATATAAGCTTCT
(male) GACTTCTCCCCCCTTCTTTCCTCCTTCTCCTGGCTTCTTCTGGGGTAGAGGCTGGAGCTGGGAC
682bp CGGTTGGACTGTATACCCTCCCCTTGCTAGCAACCTCGCTCACGCTGGAGCATCCGTCGATCTG

ACCATCTTTTCTCTCCACTTAGCGGGTGTCTCCTCAATTCTTGGAGCCATTAACTTTATCACGA
CCATTATTAACATAAAACCCGCTACCGTCTCCATATATCAAATCCCCCTATTCGTCTGAGCAGT
CTTGATTACAGCCGTCCTTCTTCTACTCTCCTTCCCAGTCCTAGCCGCCGGTATCACCATGCTT
CTTACAGATCGTAACCTAAACACAGCATTCTTCGATCCTGCCGGAGGGGGAGACCCGATTCTCT
ATCAACATCTGTTCTGATTCTTTGGCCACCAGAANNNTCTAA

Table 2
Species identification and similarity of Asian seabass Lates calcarifer in Java

Similarity Species

Sample Gene study and C(r))?nT:n P/fu/lz_m Class Order Family
bank identified y

Asian Lates

seabass 100% ; Seabass Vertebrata Pisces Percomorphi Centropomidae
calcarifer

(Female)

Asian Lates

seabass 99.83% ; Seabass Vertebrata Pisces Percomorphi Centropomidae

(male) calcarifer

The Lates genus evolutionary analyses were conducted using MEGAG6 software (Tamura et
al 2013), and evolutionary history by Neighbor-Joining method based on Saitou & Nei
(1987) with the bootstrap test with 10000 replicates (Felsentein 1985) and evolutionary
distances with the p-distance method (Nei & Kumar 2000). The analysis involved 8
nucleotide sequences. Codon positions included were 1st+2nd+3rd. All positions
containing gaps and missing data were eliminated. There were a total of 575 positions in
the final dataset. Cheilinus undulates serves as an outgroup for the tree. Asian seabass
from the Java Sea, Indonesia is in a group with Lates calcarifer, which means Asian
seabass from the Java Sea is a species of Lates calcarifer (Figure 1).

KU496218.1 Lates calcarifer

69 KJ573923.1 Lates calcarifer

73 .
Lates calcarifer Female (Java)

100 KU496228.1 Lates calcarifer
23] L Lates calcarifer Male (Java)
LC269832.1 Lates japonicus
LC487180.1 Lates niloticus
EU595072.1 Cheilinus undulatus
A
0.02

Figure 1. Phylogenetic tree of the Asian seabass Lates calcarifer based on COI Gene.

The number of base differences per site between the male and the female of Lates
calcarifer from the Java Sea, Indonesia and other species of the Lates genus were
conducted in MEGA6 software (Tamura et al 2013). The male and the female of Lates
calcarifer from Java, Indonesia had 0.007 genetic distance (Table 3) with four (4)
mutations (Table 4) from a total of 575 positions in the final dataset. The female of Lates
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calcarifer from Java had 100% similar to the Lates calcarifer from Australia (KJ573923.1)
with 0.000 genetic distance, which means there are no mutations and different bases in
the two species. The male of Lates calcarifer from Java had 99.83% similar to the Lates
calcarifer from Australia (KJ573923.1) with 0.007 genetic distance and four (4) mutations
among them.

Table 3
Estimates of evolutionary divergence between sequences

1 2 3 4 5 6 7

Lates calcarifer Female (Java)

Lates calcarifer Male (Java) 0.007

KU496218.1 Lates calcarifer 0.000 0.007

K1573923.1 Lates calcarifer 0.000 0.007 0.000

KU496228.1 Lates calcarifer 0.002 0.005 0.002 0.002

LC487180.1 Lates niloticus 0.179 0.176 0.179 0.179 0.177
LC269832.1_Lates japonicus 0.157 0.157 0.157 0.157 0.155 0.158

Nouh WN

Table 4
Polymorphic sites of Asian seabass Lates calcarifer in Java

Nucleotide Position

Sample Haplotype —25""198 429 508
Asian seabass Lates calcarifer (Female) 1 C C T C
Asian seabass Lates calcarifer (Male) 2 T T C T

There are three parts of DNA monomers, namely pentose sugar, nitrogen bases
(Adenine, Thymine, Guanine, Cytosine) and phosphate groups. The average nucleotide
composition or nitrogen bases of the Lates calcarifer in the mitochondrial cytochrome C
oxidase subunit I (COI) gene from Java, Indonesia were conducted in MEGA6 software
(Tamura et al 2013). The average nitrogen bases of Lates calcarifer in Java, Indonesia
are Guanine+Cytosine 49.20%, less than Adenine+Thymine which amounts to 50.80%
(Table 5).

Table 5
Nucleotide composition of Asian seabass Lates calcarifer in Java

Sample T(U) C A G Total

Asian sea bass Lates calcarifer Female (sample) 28.7 31.5 21.9 17.9 575.0

Asian sea bass Lates calcarifer Male (sample) 29.0 31.1 21.9 17.9 575.0

Average 289 31.3 219 17.9 575.0

Conclusions. The two specimens of Asian seabass from the Java Sea, Indonesia had an
identical COI barcode sequence, and is very similar to about 99.83-100% to Lates
calcarifer from Australia with 0.000-0.007 genetic distance. The male and female of the
Lates calcarifer from the Java Sea, Indonesia had 0.007 genetic distance with four (4)
mutations from a total of 575 positions in the final dataset.

Acknowledgments. We would like to thank the Brawijaya University, the Association of
Brackish Water Cultivated Fishery (BPBAP) of Situbondo and Generasi Biologi Indonesia
Foundation for the research collaboration.

AACL Bioflux, 2020, Volume 13, Issue 5. 2831
http://www.bioflux.com.ro/aacl



References

Allen G. R., Storey A. W., Yarrao M., 2008 Freshwater fishes of the Fly River Papua New
Guinea. vii + 1-213 pp.

Alleyne H. G., Macleay W., 1877 The ichthyology of the Chevert expedition. Proceedings
of the Linnean Society of New South Wales 1(3):261-281.

Ataur Rahman A. K., 1989 Freshwater fishes of Bangladesh. The Zoological Society of
Bangladesh, 364 pp.

Basic Local Alignment Search Tool-nucleotide, 1988 Bethesda (MD): National Library of
Medicine (US). National Center for Biotechnology Information.
https://blast.ncbi.nlm.nih.gov/Blast.cgi [accessed on 01 February 2020].

Barcode of Life Data System, 2008. International Barcode of Life project (iBOL).
http://www.ibol.org/ [accessed on 01 February 2020].

Bloch M. E., 1790 [Natural History of Foreign Fish Vol. 4]. J. Morino, Berlin, 128p [in
German].

Bijukumar A., Sushama S., 2000 Ichthyofauna of Ponnani estuary, Kerala. Journal of the
Marine Biological Association of India 42(1-2):182-189.

Boulenger G. A., 1898 Report on the fishes recently obtained by Mr. J. E. S. Moore in
Lake Tanganyika. Proceedings of the Zoological Society of London 1898(3):494-
497.

Boulenger G. A., 1914 [Mission Stappers in Tanganyika-Moero. Diagnoses of new fish.
Acanthopterygii, Opisthomes, Cyprinodonts]. Revue de Zoologie Africaine 3(3):442-
447 [in French].

Campbell M. A., Chanet B., Chen J., Lee M., Chen W., 2019 Origins and relationships of
the Pleuronectoidei: Molecular and morphological analysis of living and fossil taxa.
Zoologica Scripta 48(5):640-656.

Eagderi S., Fricke R., Esmaeili H. R., Jalili P., 2019 Annotated checklist of the fishes of
the Persian Gulf: diversity and conservation status. Iranian Journal of Ichthyology 6
(1):1-171.

Eschmeyer W. N,. 2020 Catalog of Fishes, electronic version. http://researcharchive.
calacademy.org/research/ichthyology/catalog/fishcatmain.asp [accessed on 19
March 2020].

Felsenstein J., 1985 Confidence limits on phylogenies: An approach using the
bootstrap. Evolution 39:783-791.

GenBank, 1988 Bethesda (MD): National Library of Medicine (US). National Center for
Biotechnology Information. https://www.ncbi.nlm.nih.gov/genbank/ [accessed on
01 February 2020].

Hasan V., Tamam, M. B., 2019 First record of the invasive Nile Tilapia, Oreochromis
niloticus (Linnaeus, 1758) (Perciformes, Cichlidae), on Bawean Island, Indonesia.
Check List 15(1):225-227.

Hebert P. D. N., Cywinska A., Ball S. L., 2003 Biological identifications through DNA
barcodes. Proceedings of the Royal Society of London. Series B : Biological Sciences
270(151):313-321.

Iwatsuki Y., Djawad M. I., Burhanuddin A. I., Motomura H., Hidaka K., 2000 A
preliminary list of the epipelagic and inshore fishes of Makassar (= Ujung Panang),
South Sulawesi, Indonesia, collected mainly from fish markets between 23-27
January 2000, with notes on fishery catch statistics. Bulletin of the Faculty of
Agriculture of Miyazaki University 47:95-114.

Katayama M., Taki Y., 1984 Lates japonicus, a new centropomid fish from Japan.
Japanese Journal of Ichthyology 30(4):361-367.

Kullander S. O., Roberts T. R., 2012 Out of Lake Tanganyika: endemic lake fishes inhabit
rapids of the Lukuga River. Ichthyological Exploration of Freshwaters 22(4):355-
376.

Larson H. K., Williams R. S., Hammer M. P., 2013 An annotated checklist of the fishes of
the Northern Territory, Australia. Zootaxa 3696(1):1-293.

Macleay W., 1878 The fishes of Port Darwin. Proceedings of the Linnean Society of New
South Wales 2(4):344-367.

AACL Bioflux, 2020, Volume 13, Issue 5. 2832
http://www.bioflux.com.ro/aacl



Manilo L. G., Bogorodsky S. V., 2003 Taxonomic composition, diversity and distribution of
coastal fishes of the Arabian Sea. Journal of Ichthyology 43(1):575-5149.

Mishra S. S., Gouda R., Nayak L., Panigrahy R. C., 1999 A check list of the marine and
estuarine fishes of south Orissa, east coast of India. Records of the Zoological
Survey of India 93(3):81-90.

Mohsin A. K. M., Ambak M. A., 1996 Marine fishes and fisheries of Malaysia and
neighbouring countries. 1996, 744 pp.

National Center for Biotechnology Information (NCBI), 1988 Bethesda (MD): National
Library of Medicine (US). https://www.ncbi.nlm.nih.gov/ [accessed on 01 February
2020].

Nei M., Kumar S., 2000 Molecular Evolution and Phylogenetics. Oxford University Press,
New York.

Neumann D., Obermaier H., Moritz T., 2016 Annotated checklist for fishes of the Main
Nile Basin in the Sudan and Egypt based on recent specimen records (2006-2015).
Cybium 40(4):287-317.

Otero 0., 2004 Anatomy, systematics and phylogeny of both Recent and fossil latid
fishes (Teleostei, Perciformes, Latidae). Zoological Journal of the Linnean Society
141:81-133.

Pender P. J., Griffin R. K., 1996 Habitat history of barramundi Lates calcarifer in a north
Australian river system based on barium and strontium levels in scales.
Transactions of the American Fisheries Society 125:679-689.

Pethiyagoda R., Gill A. C., 2012 Description of two new species of sea bass (Teleostei:
Latidae: Lates) from Myanmar and Sri Lanka. Zootaxa 3314:1-16.

Psomadakis P. N., Osmany H. B., Moazzam M., 2015 Field identification guide to the
living marine resources of Pakistan. FAO species identification guide for fishery
purposes. Food and Agriculture Organization of the United Nations, Rome, 386 pp.

Pusey B. J., Burrows D. W., Kennard M. J., Perna C. N., Unmack P. ]., Allsop Q., Hammer
M. P., 2017 Freshwater fishes of northern Australia. Zootaxa 4253(1):1-104

Randall J. E., Lim K. K. P., 2000 A checklist of the fishes of the South China Sea. Raffles
Bulletin of Zoology 8:569-667.

Sadovy Y., Cornish A. S., 2000 Reef fishes of Hong Kong. Hong Kong University Press,
321 pp.

Saitou N., Nei M., 1987 The neighbor-joining method: A new method for reconstructing
phylogenetic trees. Molecular Biology and Evolution 4:406-425.

Seegers L., De Vos L. D. G., Okeyo D. 0., 2003 Annotated checklist of the freshwater
fishes of Kenya (excluding the lacustrine haplochromines from Lake Victoria).
Journal of East African Natural History 92:11-47.

Steindachner F., 1909 [About some new fish species from Lake Tanganyika]. Anzeiger
der Kaiserlichen Akademie der Wissenschaften in Wien, Mathematisch-
Naturwissenschaftlichen Klasse 46 (24):399-404 [in German].

Tamura K., Stecher G., Peterson D., Filipski A., Kumar S., 2013. MEGA6: Molecular
Evolutionary Genetics Analysis version 6.0. Molecular Biology and Evolution
30:2725-2729.

Ward R. D., Holmes B. H., Yearsley G. K., 2008 DNA barcoding reveals a likely second
species of Asian sea bass (barramundi) (Lates calcarifer). Journal of Fish Biology
72:458-463.

Ward R. D., Zemlak T. S., Innes, B. H., Last, P., Hebert P. D. N., 2005 DNA Barcoding
Australia’s Fish Species. Phil. Trans. R. Soc. B 360:1847-1857.

Worthington E. B., 1929 New species of fish from the Albert Nyanza and Lake Kioga.
Proceedings of the Zoological Society of London 3:429-440.

Worthington E. B., 1932 Scientific results of the Cambridge Expedition to the East African
lakes, 1930-1. --2. Fishes other than Cichlidae. The Journal of the Linnean Society
of London. Zoology 38(258):121-134.

AACL Bioflux, 2020, Volume 13, Issue 5. 2833
http://www.bioflux.com.ro/aacl



Received: 20 March 2020. Accepted: 23 April 2020. Published online: 24 October 2020.

Authors:

Lutfiatunnisa, Magister Program of Aquaculture Science, Fisheries and Marine Science Faculty, Brawijaya
University, Malang, 65145, East Java, Indonesia, e-mail: lutfiatunnis123@gmail.com

Maheno Sri Widodo, Water Resource Management Department, Faculty of Fisheries and Marine Science,
University of Brawijaya, JI. Veteran, Malang 65145, East Java, Indonesia, e-mail: lynxpardel@yahoo.co.id
Abdul R. Faqgih, Water Resource Management Department, Faculty of Fisheries and Marine Science, University of
Brawijaya, JI. Veteran, Malang 65145, East Java, Indonesia, e-mail: fagihmadura_67@hotmail.com

Ledi Diana Sari, Magister Program of Aquaculture Science, Fisheries and Marine Science Faculty, Brawijaya
University, Malang, 65145, East Java, Indonesia, e-mail: ledidianasari24@gmail.com

Fitri S. Valen, Generasi Biologi Indonesia Foundation, Zoology Division, Gresik 61171, East Java, Indonesia, e-
mail: valen@genbinesia.or.id

This is an open-access article distributed under the terms of the Creative Commons Attribution License, which
permits unrestricted use, distribution and reproduction in any medium, provided the original author and source
are credited.

How to cite this article:

Lutfiatunnisa, Widodo M. S., Faqgih A. R., Sari L. D., Valen F. S., 2020 Molecular approach for identification of
Asian seabass (Lates calcarifer Bloch 1790) based on COI gene sequence from Java, Indonesia. AACL Bioflux
13(5):2828-2834.

AACL Bioflux, 2020, Volume 13, Issue 5. 2834
http://www.bioflux.com.ro/aacl



