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Abstract. Pacific Seabream, Acanthopagrus pacificus, is a popular marine fish from the Sparidae family. This 

species is an economically essential fisheries commodity in the south-coast Java, Indonesia. However, limited 

studies are available on A. pacificus in Indonesia. Only two studies reported the presence of A. pacificus in South-

Coast Java. No study has been carried out on the biology of A. pacificus from south-coast Java. Therefore, 

biological studies of A. pacificus are needed, including genetic diversity studies. This study aimed to evaluate the 

genetic diversity of A. pacificus in South-Coast Java using the cytochrome c oxidase gene. Fish samples were 

bought from Bantul Fishing Harbor, Yogyakarta, Panganadaran Fishing Port, Bojongsalawe Fish Auction Center, 

West Java, and Binuangeun Fishing Harbor in Lebak Regency, Banten. The genetic marker was processed in PT. 

Genetika Science Indonesia follows the company procedure. Haplotype and nucleotide diversity were calculated 

mathematically using Arlequin software. The result showed that polymorphic loci were only 1.3%, indicating low 

polymorphisms. A. pacificus showed haplotype and nucleotide diversities of 0.511±0.110 and 0.15%±0.12%, 

respectively. Those values indicated low genetic diversity. This study concluded that the A. pacificus population 

in South-Coast Java showed low genetic diversity. This study provides the first data about the genetic diversity of 

A. pacificus in South-Coast Java, which is essential data for fisheries management. 
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INTRODUCTION 

Acanthopagrus pacificus Iwatsuki, Kume & 

Yoshino 2010, a Pacific seabream from the 

Sparidae, is widely distributed in the Western 

Pacific from Japan to Australia (Iwatsuki et al., 

2010). However, no scientific data reported the 

presence of A. pacificus from South-Coast Java, 

Indonesia. A previous study reported that 

Acanthopagrus from Java was A. berda 

(Dahruddin et al., 2016). Nevertheless, recent 

studies by Nuryanto et al. (2023a) and Nuryanto et 

al. (2023b), who barcoded the member of 

Sparidae, proved that A. pacificus is highly 

abundance in the South-Coast Java, and none of 

the specimens were identified as A. berda.  

Previous studies focused on exploring fish 

diversity in all fish taxa or the Sparidae Family. 

No in-depth biological study has been done on the 

A. pacificus from Indonesia's marine water 

(Dahruddin et al., 2016; Nuryanto et al., 2023a; 

2023b), including genetic diversity study. Genetic 

diversity is essential information for fisheries 

management (Nuryanto & Pulungsari, 2017) and 

conservation strategies (Nuryanto et al., 2019). It 

is because genetic diversity data provide 

information about the capability of the population 

to cope with environmental changes (Ellegren & 

Galtier, 2016) or the impact of captures (Pinsky & 

Palumbi, 2014; Righi et al., 2020; Petit-Marty et 

al., 2022). 

Population genetic diversity can be evaluated 

using a partial cytochrome c oxidase I (COI) 

sequence. Several studies have found that the COI 

gene is a reliable genetic marker for analyzing 

animal populations (Artamonova et al., 2018; 

Mohammed et al., 2020; Mustikasari et al., 2022; 

Nuryanto et al., 2022). This finding is because the 

COI gene has a greater mutation rate than other 

mitochondrial genes (Gupta et al., 2015; Nuryanto 

et al., 2017).  

The large genetic variety of the population 

assessed using the COI gene was critical, ranging 

from invertebrate (Liu et al., 2017) to vertebrate 
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(Artamonova et al., 2018; Padmavathi & Srinu, 

2019; Limmon et al., 2020). A. pacificus from 

natural world heritage in West Pacific, Taiwan, 

was found to have high haplotype diversity but 

moderate to medium nucleotide diversity (Islam et 

al. 2022). Previous research has shown that the 

COI gene is a highly variable genetic marker in a 

wide range of animal species, demonstrating its 

suitability (Padmavathi & Srinu, 2019; Limmon et 

al., 2020). As a result, the COI gene is predicted to 

be used to assess the genetic diversity of A. 

pacificus in South Coast Java. 

This study aims to evaluate the genetic 

diversity of Pacific Seabream (A. pacificus) 

populations on Java Island's south coast to offer 

data for fisheries management, particularly for A. 

pacificus. The results of this study can be used as 

scientific references for fisheries management, 

especially for A. pacificus in South Coast Java, 

Indonesia. 

METHODS 

Sampling site and time 

The A. pacificus samples were collected from 

four locations on the southern coast of Java, 

namely Bantul in Yogyakarta, Bojongsalawe Fish 

Auction Center and Pangandaran Fishing Port in 

West Java, and Binuangeun Fishing Port in Lebak 

Regency, Banten Province (Figure 1). 

Fish specimens (Figure 2) were collected 

during the field trips from June to August 2022 

and June to August 2023 (Nuryanto et al., 2023a; 

Nuryanto et al., 2023b). 

 

Sequence source and editing 

This study performed metadata analysis 

based on the COI gene sequences of A. pacificus 

retrieved from GenBank (Nuryanto et al., 2023a; 

Nuryanto et al., 2023b). The retrieved sequences 

are listed in Table 1.  

 

 
Figure 1. Map of Java Island showing four sampling sites 

 

 

 
Figure 2. Specimen of A. Pacificus 
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Table 1. Annotation of sample codes, accession number,  

 and reference sources of the research object  

No Sample Code Accession Number Source 

1 Dr1 OQ852695 Nuryanto et al. 2023a 

2 PGN-SP-1-15 OQ852698 Nuryanto et al. 2023a 

3 PGN-SP-1-16 OQ852699 Nuryanto et al. 2023a 

4 PGN-SP-1-17 OQ852700 Nuryanto et al. 2023a 

5 PGN-SP-1-18 OQ852701 Nuryanto et al. 2023a 

6 PGN-SP-1-19 OQ852702 Nuryanto et al. 2023a 

7 PGN-SP-1-20 OQ852703 Nuryanto et al. 2023a 

8 BJS-APH-01 OR527342 Nuryanto et al. 2023b 

9 BJS-APH-02 OR512855 Nuryanto et al. 2023b 

10 BJS-APH-03 OR512856 Nuryanto et al. 2023b 

11 BJS-APH-05 OR512857 Nuryanto et al. 2023b 

12 BJS-APH-06 OR512858 Nuryanto et al. 2023b 

13 BJS-APH-07 OR512859 Nuryanto et al. 2023b 

14 BJS-APH-08 OR512860 Nuryanto et al. 2023b 

15 BJS-APH-09 OR512861 Nuryanto et al. 2023b 

16 BJS-APH-10 OR512862 Nuryanto et al. 2023b 

17 BJS-APH-11 OR512863 Nuryanto et al. 2023b 

18 BGN-Ap-01 OR512864 Nuryanto et al. 2023b 

19 BGN-Ap-02 OR512865 Nuryanto et al. 2023b 

20 BGN-Ap-03 OR512866 Nuryanto et al. 2023b 

21 BJS-Ap-01 OR527343 Nuryanto et al. 2023b 

22 BJS-Ap-02 OR527344 Nuryanto et al. 2023b 

23 BJS-AP-03 OR512867 Nuryanto et al. 2023b 

24 BJS-AP-04 OR512868 Nuryanto et al. 2023b 

25 BJS-AP-05 OR512869 Nuryanto et al. 2023b 

26 BJS-AP-06 OR512870 Nuryanto et al. 2023b 

27 BJS-AP-07 OR512871 Nuryanto et al. 2023b 

28 BJS-AP-08 OR512872 Nuryanto et al. 2023b 

29 BJS-AP-09 OR512873 Nuryanto et al. 2023b 

 

The sequences were aligned and edited 

manually using Bioedit package ver. 7.2.5 (Hall, 

2017) for further analysis. Functional sequences 

were obtained by translating all the sequences into 

amino acid sequences, which was carried out in an 

online software ORFfinder 

(https://www.ncbi.nlm.nih.gov/orffinder/). The 

translation utilized mitochondrial vertebrate 

genetic code, ATG, and alternative initiation 

codon, ignoring nested codon as search 

parameters. Multiple sequence alignment was 

carried out using ClustalW implemented in 

Bioedit package ver. 7.2.5 (Hall, 2017). 

Neutrality and historical demography tests 

The hypothesis of neutral evolution of the 

COI gene of A. pacificus was tested using Fu's Fs 

test. The test was selected because it was more 

sensitive than Tajima's D test. A non-significant 

Fu's Fs value indicates neutral evolution 

(Mohammed et al., 2022). The test used Arlequin 

3.5 computer software (Excoffier & Lischer, 

2015). 

The demographic history of A. pacificus on 

the south coast of Java Island was estimated using 

mismatch distribution analysis (Roger & 

Harpending, 1992; Harpending, 1994) using two 

parameters. The Harpending's raggedness index 

(HRI) and sum square deviation (SSD) were 

calculated in Arlequin ver. 3.5 (Excoffier & 

Lischer, 2015) with 1000 pseudoreplicates 

(bootstrap) to estimate deviation from the 

expansion model. 

Genetic diversity 

Arlequin input and haplotype data files were 

generated in DnaSP6 (Rozas et al., 2017). This 

approach also gave haplotype information and 

individual numbers for each haplotype. Genetic 

diversity estimates for A. pacificus on Java's south 

coast were computed using polymorphism, 

haplotype diversity (h), and nucleotide diversity 

(π). The computation was carried out with 

Arlequin software version 3.5. (Escoffier & 
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Lischer, 2015). 

Evolutionary relationships 

The current study uses a haplotype network 

to assess the evolutionary links between individual 

A. pacificus haplotypes from South Coast Java, 

Indonesia. The network was formed by including 

A. berda (MW379787; MW379617) and Pagrus 

major (KY371849) as out-group species. The 

median-joining algorithm from the free program 

NETWORK ver. 10.2 was used to draw the 

network (Bandelt et al., 1999). 

RESULTS AND DISCUSSION 

Neutrality and historical demography 

Neutrality of the genetic markers can be 

tested using Tajimas’ D and Fus’ Fs test. Tajimas' 

D test is calculated based on haplotype variations, 

while Fus' Fs is calculated based on nucleotide 

variations. This data shows that Fus' Fs are more 

sensitive than Tajimas’ D (Mohammed et al., 

2022). The results of neutrality analysis of the COI 

gene of A. pacificus on the south coast of Java, 

Indonesia, showed that the Fus’ Fs value was -

1.260 (p=0.141), indicating no significant value. 

Negative Fus’ Fs value might indicate an excess 

number of alleles due to recent population 

expansion or genetic hitchhiking. Therefore, the 

used COI marker can be assumed as a neutral 

maker as indicated by the negative and non-

significant Fus’ Fs value, which means that the 

neutral hypothesis failed to be rejected even 

though not significant Fs might indicate a low 

number of samples or neutral evolution of the used 

COI marker. We were convinced to state the 

neutral evolution of the maker because we have a 

reliable number of samples (29 individuals). 

Several studies reported the neutral evolution of 

the COI gene in various animals (Nuryanto et al., 

2019; Mohammed et al., 2020;). Therefore, COI 

gene utilization in genetic studies is reliable 

(Artamonova et al., 2018; Mustikasari et al., 

2022). 

It has been explained previously that Fus’ Fs 

could not differentiate whether the population 

underwent recent population expansion or genetic 

hitchhiking. We did a historical demography 

analysis to access those two alternatives. The 

historical demography of A. pacificus on the south 

coast of Java was shown by a sum square deviation 

(SSD) value of 0.004 (p=0.333) and Harpending’s 

raggedness index (HRI) value of 0.111 (p=0.641) 

indicated statistically non-significant. These 

results implied that the sudden expansion model 

was accepted. Simultaneously, non-significant 

SSD (p=0.158) and HRI (p=0.752) values were 

also observed during the spatial expansion model 

test. This finding also proved that the spatial 

expansion model was accepted. Therefore, the 

population of A. pacificus in south-coast Java 

underwent recent population expansion. Negative 

Fus' Fs value also supported this phenomenon. 

Recent population expansion phenomena were 

common in animal populations evaluated using 

the COI gene (Mohammed et al., 2022).  

Genetic diversity 

A length of 596 base pairs (bp) of the COI 

gene were analyzed from 29 sequences of A. 

pacificus, resulting in eight polymorphic loci. The 

polymorphism value was 1.34%, meaning the 

most abundant loci have a frequency over 95% 

(98.66%). The values indicate low polymorphism. 

A gene is polymorphic if the maximum frequency 

of the most common allele is 95% (Nuryanto et al., 

2019a; Nuryanto et al., 2022). The current results 

were similar to previous studies, which showed 

low genetic polymorphism in the COI gene 

(Nuryanto et al., 2018). However, the current 

study showed a different result from that of 

Nuryanto et al. (2017), who reported high 

polymorphism in the COI gene of Aguilla bicolor. 

The difference could be due to the different 

species under study. The current study used A. 

pacificus, while Nuryanto et al. (2022) used A. 

bicolor as the object of study. Previous studies 

proved that different species might show various 

levels of polymorphisms in their COI gene (Righi 

et al., 2020; Petit-Marty et al., 2022) 

Haplotype diversity (h) was 0.468±0.107, 

and nucleotide diversity (π) was 0.134%±0.111%. 

The obtained haplotype and nucleotide diversity 

values indicated that the A. pacificus population 

on Java's south coast has minimal genetic 

diversity. According to Nuryanto et al. (2019), 

haplotype diversity varies from 0.00 to 0.4, 

signifying low genetic diversity, and ranges from 

0.5 to 7 are considered medium genetic diversity 

levels. A. bicolor (Nuryanto et al., 2020; Nuryanto 

et al., 2022) and Channa striata (Setyaningrum et 

al., 2022) have similarly shown little genetic 

diversity. However, considerable genetic variety 

was found in the COI genes of lanternfishes 

(Pappalardo et al., 2015) and Osphronemus 

goramy (Nuryanto et al., 2018). Similarly, 

substantial genetic diversity of the COI gene has 

been reported in C. striata (Baisvar et al., 2019) 

and Bivalvia (Liu et al., 2017). These findings 

suggest that complex patterns of genetic variety 
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based on the COI gene can be detected between or 

within species. According to a prior study, a 

complicated pattern of genetic diversity was 

identified in Capoeta trutta, which was collected 

from various local populations (Parmaksiz & Eksi, 

2017). Thus, it is not surprising that, while being 

examined using the same genetic markers, various 

species may exhibit varying degrees of genetic 

variety (Abbas et al., 2017; Achrem et al., 2017; 

Gouskov et al., 2016). The latest discovery adds to 

the knowledge regarding the complexity of 

genetic diversity among species subjected to COI 

gene analysis. 

Different levels of genetic diversity were 

identified in the current investigation compared to 

a survey conducted by Islam et al. (2022), who 

gathered samples of A. pacificus from the 

Philippines and Japan. In contrast to Islam et al. 

(2022), the current investigation discovered 

minimal haplotype diversity in A. pacificus from 

South Coast Java, Indonesia. There are two 

possible causes for the discrepancy. Islam et al.'s 

(2022) study was conducted in protected areas 

with a lower rate of exploitation than ours, which 

was carried out in unprotected areas with high 

exploitation rates. Previous studies proved that 

high exploitation rates might significantly impact 

lowering the genetic diversity of populations 

(Barasa et al., 2014; Tan et al., 2015; Baisvar. et 

al., 2019). 

The comparison between this study and Islam 

et al. (2022) was not truly equivalent because both 

studies used different genetic markers. The current 

study used the COI gene, while Islam et al. (2022) 

utilized control region sequences as the genetic 

marker. Therefore, it is reasonable that both 

studies observed different genetic diversity levels 

in A. pacificus populations. Previous studies 

reported that populations might show complex 

patterns of genetic diversity levels depending on 

the used markers (Liu et al., 2017). 

The evolutionary relationships 

Five haplotypes were obtained from 29 

individuals of A. Pacificus. This haplotype 

number also indicated that the A. Pacificus 

population in South-Coast Java showed low 

genetic diversity. Low genetic diversity is also 

demonstrated by low mutation steps (2-6) between 

Haplotype-2 and the remaining haplotypes. Six 

mutation steps were observed between haplotype-

2 and haplotype-1 (Figure 3).  

Haplotype-1 and haplotype-3 consisted of 

one individual, respectively. Twenty-one 

individuals formed Haplotype-2, while haplotype-

4 and haplotype-5 consisted of 3 individuals. 

Haplotype-2 was found in three out of four 

locations. The Haplotype network showed a star-

like network with Haplotype-2 as the center of the 

network. This network type indicates that the A. 

pacificus population in South-Coast Java evolved 

from a single ancestor (H2). Therefore, 

Haplotype-2 is referred to as the most primitive 

haplotype. These decisions were made based on 

the fact that haplotype 2 was the dominant and 

widely distributed haplotype. Previous studies 

reported that primitive haplotype can be inferred 

from its abundance and distribution across 

sampling sites (Barasa et al., 2014; Nuryanto et al., 

2022). Star-like haplotype networks were also 

reported in other fish species (Baisvar et al., 2018; 

Baisvar et al., 2019; Setyaningrum et al., 2022). 

 

 
Figure 3. Star haplotype networks indicate that A. pacificus evolved from  

a single primitive ancestor and low genetic diversity 
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The haplotype network in Figure 3 also 

clearly showed the separation of our samples from 

A. berda (H6) by at least 19 mutation steps. This 

data strengthens that our samples belong to other 

species, instead of A. berda. The current samples 

were barcodes as A. pacificus (Nuryanto et al., 

2023a; Nuryanto et al., 2023b). This result proved 

that two seabream species inhabit South-Coast 

Java, A. berda (Dahruddin et al., 2016; Nuryanto 

et al., 2023a; Nuryanto et al., 2023b). 

Several molecular studies have been carried 

out on A. pacificus. However, these studies were 

focused on taxonomic studies, such as barcoding 

(Renxie et al., 2018; Zheng et al., 2022; Nuryanto 

et al., 2023a; Nuryanto et al., 2023b) and 

mitochondrial genome sequencing (Kawai et al., 

2022). Only one study reported the genetic 

diversity of A. pacificus. However, the study was 

conducted in the Philippines and Japan and 

utilized the control region sequence as a genetic 

marker (Islam et al., 2022). Therefore, this report 

is the first study of the genetic diversity of A. 

pacificus in Indonesia and uses the COI gene as a 

genetic marker. This study provides additional 

data about the biology of Indonesian black 

seabream (A. pacificus), essential information for 

fisheries management, especially for A. pacificus 

in South-Coast Java, Indonesia. 

CONCLUSION 

This study concluded that A. pacificus in 

South-Coast Java showed low genetic diversity, as 

indicated by polymorphisms, haplotype and 

nucleotide diversity values, and low mutation 

among haplotypes. This study provides the first 

data about the genetic diversity of A. pacificus in 

Indonesian marine water, which is essential for 

fisheries management. 

This study only collected limited samples (29 

individuals) from South-Coast Yogyakarta to 

Banten Provinces. A broader sampling area and 

more samples are necessary to provide more 

comprehensive and reliable data about the genetic 

diversity of A. pacificus in South-Coast Java or 

even Eastern Indian Ocean, Indonesia. 

ACKNOWLEDGEMENT 

We thank the Directorate General Research 

and Community Services of the Ministry of 

Research, Technology, and Higher Education for 

funding the research through the Regular 

Fundamental Research grant (Penelitian 

Fundamental Reguler; Contract No. 

3.52/UN23.35.5/PT.01/VII/2023). We also 

appreciate the Research and Community Services 

Institutes and Faculty of Biology Universitas 

Jenderal Soedirman's administrative support 

during the research.  

REFERENCES 

Abbas, K., Xiaoyun, Z., & Weimin, W. (2017). 

Microsatellite Markers Reveal Genetic 

Differentiation Of Chinese Dojo Loach 

Misgurnus anguillicaudatus In The Yangtze 

River Basin”. Turkish Journal of Fisheries and 

Aquatic Sciences, 17, 1167-1177. 

Achrem, M., Skuza, L., Kirczuk, L., Domagala, J., 

Pilecka-Rapacz, M., & Czerniawski, R. (2017). 

Assessment Of Genetic Variability In Common 

Whitefish From The Catchment Area Of The 

Oder River Using Microsatellite Markers”. Acta 

Biologica, 24, 5-13. 

Artamonova, V. S., Kolmakova, O. V., Kirillova, E. 

A., & Makhrov, A. A. (2018). Phylogeny of 

Salmonoid Fishes (Salmonoidei) Based on 

Mtdna COI Gene Sequences (Barcoding)”. 

Contemporary Problem in Ecology, 11(3), 271-

285. 

Bandelt, H. J., Foster, P., & Rohl, A. (1999). 

Median-joining Networks For Inferring 

Intraspecific Phylogenies”. Molecular Biology 

and Evolution, 16(1), 37-48. 

Baisvar, V. S., Kumar, R., Singh, M., & Kushwaha, 

B. (2019). Cytochrome C Oxidase I Gene-

Based Genetic Divergence And Molecular 

Phylogeny Among The Species of Fish Genus 

Channa”. Proceedings of the National 

Academy of Sciences India Section B-

Biological Sciences, 89(4), 1455-1463. 

Barasa, J. E., Abila, R., Grobler, J. P., Dangasuk, O. 

G., & Njahira, M. N. (2014). Genetic Diversity 

And Gene Flow In Clarias Gariepinus From 

Lakes Victoria And Kanyaboli, Kenya”. 

African Journal of Aquatic Science, 39(3), 287-

293. 

Dahruddin, H., Hutama, A., Busson, F., Sauri, S., 

Hanner, R., Keith, P., Hadiaty, R., & Hubert, N. 

(2016). Revisiting The Ichthyodiversity Of Java 

And Bali Through DNA Barcodes: Taxonomic 

Coverage, Identification Accuracy, Cryptic 

Diversity And Identification Of Exotic 

Species”. Molecular Ecology Resources, 17(2), 

288–299. 

Ellegren, H., & Galtier, N. (2016). Determinants Of 

Genetic Diversity”. Nature Reviews Genetics, 

17(7), 422-433. 

Excoffier, L., & Lischer, H. E. L. (2015). Arlequin 



230 

Agus Nuryanto, et al. / Biosaintifika 16 (2) (2024): 224-231 

 

Suite Ver 3.5: An Integrated Software Package 

For Population Genetics Data Analysis”. 

https://cmpg.unibe.ch/software/arlequin35/man

/Arlequin35.pdf. . 

Gouskov, A., Reyes, M., Wirthner-Bitterlin, L., & 

Vorburger, C. (2016). Fish Population Genetic 

Structure Shaped By Hydroelectric Power 

Plants In The Upper Rhine Catchment”. 

Evolutionary Applications, 9, 394-408. 

Gupta, A., Bhardwaj, A., Sharma, P., & Pal, Y. 

(2015). Mitochondrial DNA- A Tool For 

Phylogenetic And Biodiversity Search In 

Equines”. Journal of Biodiversity & 

Endangered Species, S1, S1.006. DOI: 

10.4172/2332-2543.S1-006. 

Hall, T (2017). BioEdit: biological Sequence 

Alignment Editor For Wina95/98/NT/2K/XP”. 

https://thalljiscience.github.io/. 

Harpending, H. (1994). Signature Of Ancient 

Population Growth In A Low-resolution 

Mitochondrial DNA Mismatch Distribution”. 

Human Biology, 66, 591–600. 

Islam, Md. R-Ul.,  Tachihara, K., & Imai, H. (2022). 

Cryptic Lineage And Genetic Structure Of 

Acanthopagrus pacificus Populations In A 

Natural World Heritage Site Revealed By 

Population Genetic Analysis”. Diversity 14, 

1117. DOI: 10.3390/d14121117. 

Iwatsuki, Y., Kume, M., & Yoshino, T. (2010). A 

New Species, Acanthopagrus pacificus From 

The Western Pacific (Pisces, Sparidae)”. 

Bulletin of the National Museum of Nature and 

Science Series A, 36(4), 115-130. 

Kawai, K., Fujita, H., & Umino, T. (2022). The 

Complete Mitochondrial Genome of 

Acanthopagrus pacificus (Perciformes, 

Sparidae) From Iriomotejima Island, Okinawa, 

Japan”. Mitochondrial DNA Part B, 7(6), 1027-

1029. 

Limmon, G., Delrieu-Trottin, E., Patikawa, J., 

Rijoly, F., Dahruddin, H., Busson, F., Steinke, 

D., & Hubert, N. (2020). Assessing Species 

Diversity Of Coral Triangle Artisanal Fisheries: 

A DNA Barcode Reference Library For The 

Shore Fishes Retailed At Ambon Harbor 

(Indonesia)”. Ecology and Evolution, 10, 3356-

3366. 

Liu, X., Cao, Y., Xue, T., Wu, R., Zhou, Y., Zhou, 

C., Zanatta, D. T., Ouyang, S., & Wu, X. 

(2017). Genetic Structure And Diversity of 

Nodularia douglasiae (Bivalvia: Unionida) 

From The Middle And Lower Yangtze River 

Drainage. PLoS ONE, 12(12), e0189737. 

https://doi.org/10.1371/journal.pone.0189737. 

Mohammed, M. A., Nuryanto, A., & Kusmintarsih, 

E. S. (2020). Genetic Differentiation Of Dengue 

Vector Aedes aegypti In The Small 

Geographical Scale of Banyumas District, 

Indonesia Based on Cytochrome Oxidase I”. 

Biodiversitas, 22(2), 675-683. 

Mustikasari, D. Nuryanto, A., & Suryaningsih, S. 

2022). Phylogeography Of Aplocheilus 

panchax In Indonesia, With Special Focus On 

The Bangka Island Population”. Biodiversitas, 

23(4), 2035-2046. 

Nuryanto, A., Bhagawati, D., & Rofiqoh, A. A. 

(2023a). Barcoding Of Sparidae Collected 

During East Monsoon Season In The Eastern 

Indian Ocean South Of Java, Indonesia”. AACL 

Bioflux, 16(2), 805-817. 

Nuryanto, A., Bhagawati, D., Winarni, E. T., & 

Rofiqoh, A. A. (2023b). First Record Of Red 

Seabream, Pagrus major Existence In The 

Eastern Indian Ocean South Of Java, Indonesia 

Revealed By DNA Barcoding. Biodiversitas, 

24(11), 6023-6030. 

Nuryanto, A., Riani, S., Bhagawati, D., Winarni, E. 

T., & Rachmawati, F. N. (2022). Molecular 

Characterization Of Anguilla sp. With Special 

Notes On Its Population Genetic In The Rivers 

Of Cilacap Central Java, Indonesia”. 

Biosaintifika, 14(1), 103-116. 

Nuryanto, A., Bhagawati, D., Kurbiyanto, 

Sastranegara, M. H., & Rachmawati, F. N. 

(2020). Molecular Characterization of Anguilla 

From Cibereum and Sapuregel Rivers Segara 

Anakan Watersheds Cilacap, Central Java”. 

Biogenesis, 8(2), 145-156. 

Nuryanto, A., Komalawati, N., & Sugiharto. (2019). 

Genetic Diversity Assessment Of Hemibagrus 

nemurus From Rivers In Java Island, Indonesia 

Using COI Gene”.  Biodiversitas, 20(9), 2707-

2717. 

Nuryanto, A., Amalia, G., Khairani, D., Pramono, 

H., & Bhagawati, D. (2018). Molecular 

Characterization of Four Giant Gourami Strains 

From Java And Sumatra”. Biodiversitas, 19(2), 

528-539. 

Nuryanto, A., & Pulungsari, A. E. (2017). Molecular 

Characteristics of Batanghari, Tambago, 

Orange, And Mandiangin Giant Gourami 

Strains”. Biosaintifika, 9(3), 592-599. 

Nuryanto, A., Pramono, H., & Sastranegara, M. H. 

(2017). Molecular Identification of Fish Larvae 

From East Plawangan of Segara Anakan, 

Cilacap, Central Java, Indonesia”. Biosaintifika, 

9(1), 33-40.  

Padmavathi, P., & Srinu, G. (2019). Genetic 

Divergence and Phylogenetic Analysis Of Fish 

Fauna From Lake Kolleru Based on COI 



231 

Agus Nuryanto, et al. / Biosaintifika 16 (2) (2024): 224-231 

 

Sequences”. Current Trend in Biotechnology 

and Pharmacy, 13(2), 173-189. 

Pappalardo, A. M., Cuttitta, A., Sardella, A., Musco, 

M., Maggio, T., Patti, B., Mazzola, S., & 

Ferrito, V. (2015). DNA Barcoding And COI 

Sequence Variation in Mediterranian 

Lanternfishes Larvae”. Hydrobiologia, 749, 

155-167. 

Parmaksiz, A., & Eksi, E. (2017). Genetic Diversity 

Of The Cyprinid Fish Capoeta trutta (Heckel, 

1843) Populations From Euphrates And Tigris 

Rivers In Turkey Based on mtDNA COI 

Sequences”. Indian Journal of Fisheries, 64(1), 

18-22. 

Petit-Marty, N., Liu, M., Tan, I. Z., Chung, A., 

Terrasa, B., Guijarro, B., Ordines, F., Ramı´rez-

Amaro, S., Massutı´, E., & Schunter, C. (2022). 

Declining Population Sizes And Loss Of 

Genetic Diversity In Commercial Fishes: A 

Simple Method For A First Diagnostic”. 

Frontier in Marine Science, 9, 872537. DOI: 

10.3389/fmars.2022.872537 

Pinsky, M. L., & Palumbi, S. R. (2014). Meta-

Analysis Reveals Lower Genetic Diversity In 

Overfished Populations”. Molecular Ecology, 

23, 29–39. 

Renxie, W., Haoran, Z., Jing, L., Sufang, N., Yao, 

X., & Yongxia, C. (2018). DNA Barcoding Of 

The Family Sparidae Along The Coast Of 

China And Revelation of Potential Cryptic 

Diversity In The Indowest Pacific Oceans 

Based on COI And 16S rRNA Genes”.  Journal 

of Oceanology and Limnology, 36(5), 1753-

1770. 

Righi, A., Splendiani, A., Fioravanti, T., Casoni, E., 

Gioacchini, G., Carnevali, O., & Barucchi, V. 

C. (2020). Loss of Mitochondrial Genetic 

Diversity In Overexploited Mediterranean 

Swordfish (Xiphias gladius, 1759) Population”. 

Diversity, 12, 170. DOI:10.3390/d12050170. 

Rogers, A., & Harpending, H. (1992). Population 

Growth Makes Waves In The Distribution of 

Pairwise Genetic Differences”. Molecular 

Biology and Evolution, 9, 552569. 

Rozas, J., Ferrer-Mata, A., Sanchez-DelBarrio, J. C., 

Guirao-Rico, S., Librado, P., Ramos-Onsins, S. 

E., & Sanchez-Gracia, A. (2017). DnaSP 6: 

DNA Sequence Polymorphism Analysis of 

Large Data Sets”. Molecular Biology and 

Evolution, 34(12), 3299-3302. 

Setyaningrum, N., Lestari, W., Krismono, & 

Nuryanto, A. (2022). Genetically Continuous 

Populations of Striped Snakehead (Channa 

striata) In The Cingcingguling River 

Fragmented By Sempor Reservoir, Central 

Java, Indonesia”. Biodiversitas, 23(1), 222-230. 

Tan MP, Jamsari AFJ, Muchlisin ZA, Siti-Azizah 

MN. 2015. Mitochondrial Genetic Variation 

And Population Structure of The Striped 

Snakehead, Channa striata In Malaysia And 

Sumatra, Indonesia”. Biochemical Systematics 

and Ecology, 60, 99-105. DOI: 

10.1016/j.bse.2015.04.006.  

Zheng, Y-J., Peng, X-J., Cai, W-X., Lou, Q-S., Lyu, 

X-L., Huang, Y-H. (2022). The Identification of 

Fish Eggs From Four Economically Important 

Species In Guanghai Bay (China)”. Frontiers in 

Marine Science, 9, 815473. 

 


