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sucipto hariyanto <sucipto-h@fst.unair.ac.id>

(no subject)
9 messages

Jurnal Biosaintifika <biosaintifika@mail.unnes.ac.id> Tue, Jul 30, 2019 at 8:11 AM
To: sucipto hariyanto <sucipto-h@fst.unair.ac.id>

yth bpk Sucipto Hariyanto, bersama ii km krm hasil review naskah bpk silahkan disesuikan dengan saran terima kasih
Nationally Accredited by Ministry of Research, Technology and Higher Education, Number 2/E/KPT/2015

Biosaintifika: Journal of Biology & Biology Education [p-ISSN (Print) 2085-191X | e-ISSN (Online) 2338-7610] published scientific
papers on the results of biological research and education covering the fields of biology including botany, zoology, environmental, and
biotechnology. Editor accepts the article has not been published in other media with the writing format as listed on page manuscript
writing guidelines. Manuscripts will be reviewed by an expert editor and managing editor. The journal has been indexed in Google
Scholar, DOAJ, DOI Crossref, EBSCO, CABI and published three times a year, on April, August & December.

https://journal.unnes.ac.id/nju/index.php/biosaintifika/index

@ 13. Sucipto Hariyanto, 30 juli.docx
941K

sucipto hariyanto <sucipto-h@fst.unair.ac.id> Wed, Jul 31, 2019 at 6:25 PM
To: Jurnal Biosaintifika <biosaintifika@mail.unnes.ac.id>

Kepada Yth.
Pengelola Jurnal Biosaintifika

Berikut saya kirimkan hasil perbaikan Artikel dan List perbaikan sesuai dengan saran reviewer.
Terima kasih atas perhatian dan kerjasamanya

Salam,
Sucipto Hariyanto
[Quoted text hidden]

2 attachments

@ 13. Sucipto Hariyanto, 31 juli (revision1).docx
936K

@ Table list of revision article DNA Barcoding.docx
15K

Jurnal Biosaintifika <biosaintifika@mail.unnes.ac.id> Tue, Aug 6, 2019 at 7:22 AM
To: sucipto hariyanto <sucipto-h@fst.unair.ac.id>

terima kasih pak Sucipto, Figure 4 dan 5 warna tulisan masih buram, apakah bisa diperjelas?. jika bisa mhn
diperjelas. naskah revisi mhn dikirim juga lewat web.

Perlu kami informasikan bhw naskah ibu sdh kami review, naskah akan kami jadwalkan untuk terbit bulan
Agustus 2019. Kami informasikan untuk biaya administrasi penerbitan online sebesar Rp 1,5 juta. silahkan
dibayar dahulu melalui rekening. BNI no rek 04 300 222 75 atas nama LUTFIA NUR HADIYANTI! biaya sebesar Rp.

1.500.000 (satu juta lima ratus ribu rupiah). Bukti transfer mohon dikirim melalui email ini. terima kasih

Nationally Accredited by Ministry of Research, Technology and Higher Education, Number 2/E/KPT/2015
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Scholar, DOAJ, DOI Crossref, EBSCO, CABI and published three times a year, on April, August & December.

https://journal.unnes.ac.id/nju/index.php/biosaintifika/index

13


http://journal.unnes.ac.id/nju/index.php/biosaintifika/pages/view/Accredited
http://issn.pdii.lipi.go.id/issn.cgi?daftar&1234946674&1&&
http://issn.pdii.lipi.go.id/issn.cgi?daftar&1375509244&1&&
http://scholar.google.com/citations?user=RcyQMQgAAAAJ&hl=id&authuser=3
http://scholar.google.com/citations?user=RcyQMQgAAAAJ&hl=id&authuser=3
https://doaj.org/toc/2338-7610
http://search.crossref.org/?q=Biosaintifika
http://journal.unnes.ac.id/nju/index.php/biosaintifika/pages/view/ebsco
http://www.cabi.org/publishing-products/online-information-resources/cab-abstracts/?newtitlesonly=0&search=Biosaintifika#SerialsCited
https://journal.unnes.ac.id/nju/index.php/biosaintifika/index
https://journal.unnes.ac.id/nju/index.php/biosaintifika/index
https://journal.unnes.ac.id/nju/index.php/biosaintifika/index
https://mail.google.com/mail/u/0/?ui=2&ik=1b1b7b07a0&view=att&th=16c406f3cc83789b&attid=0.1&disp=attd&realattid=f_jyp4lreq0&safe=1&zw
https://mail.google.com/mail/u/0/?ui=2&ik=1b1b7b07a0&view=att&th=16c406f3cc83789b&attid=0.1&disp=attd&realattid=f_jyp4lreq0&safe=1&zw
https://mail.google.com/mail/u/0/?ui=2&ik=1b1b7b07a0&view=att&th=16c47c6c32e97231&attid=0.1&disp=attd&realattid=f_jyr5y0jp0&safe=1&zw
https://mail.google.com/mail/u/0/?ui=2&ik=1b1b7b07a0&view=att&th=16c47c6c32e97231&attid=0.1&disp=attd&realattid=f_jyr5y0jp0&safe=1&zw
https://mail.google.com/mail/u/0/?ui=2&ik=1b1b7b07a0&view=att&th=16c47c6c32e97231&attid=0.2&disp=attd&realattid=f_jyr5y8og1&safe=1&zw
https://mail.google.com/mail/u/0/?ui=2&ik=1b1b7b07a0&view=att&th=16c47c6c32e97231&attid=0.2&disp=attd&realattid=f_jyr5y8og1&safe=1&zw
http://journal.unnes.ac.id/nju/index.php/biosaintifika/pages/view/Accredited
http://issn.pdii.lipi.go.id/issn.cgi?daftar&1234946674&1&&
http://issn.pdii.lipi.go.id/issn.cgi?daftar&1375509244&1&&
http://scholar.google.com/citations?user=RcyQMQgAAAAJ&hl=id&authuser=3
http://scholar.google.com/citations?user=RcyQMQgAAAAJ&hl=id&authuser=3
https://doaj.org/toc/2338-7610
http://search.crossref.org/?q=Biosaintifika
http://journal.unnes.ac.id/nju/index.php/biosaintifika/pages/view/ebsco
http://www.cabi.org/publishing-products/online-information-resources/cab-abstracts/?newtitlesonly=0&search=Biosaintifika#SerialsCited
https://journal.unnes.ac.id/nju/index.php/biosaintifika/index
https://journal.unnes.ac.id/nju/index.php/biosaintifika/index
https://journal.unnes.ac.id/nju/index.php/biosaintifika/index

10/20/23, 6:29 AM Airlangga University Mail - (no subject)

[Quoted text hidden]

sucipto hariyanto <sucipto-h@fst.unair.ac.id> Tue, Aug 6, 2019 at 8:14 PM

To: Jurnal Biosaintifika <biosaintifika@mail.unnes.ac.id>
Terima kasih informasinya .... besuk insyaallah saya bayar dan gambar coba saya perbaiki
Terima kasih atas perhatian dan kerjasamanya

Sucipto Hariyanto
[Quoted text hidden]

sucipto hariyanto <sucipto-h@fst.unair.ac.id> Tue, Aug 6, 2019 at 9:08 PM

To: Jurnal Biosaintifika <biosaintifika@mail.unnes.ac.id>

Memberitahukan dengan hormat bahwa saya sudah mentransfer biaya administrasi penerbitan online dan Berikut
saya kirimkan bukti pembayaran untuk biaya administrasi penerbitan online.

Mohon maaf karena yang pertama tidak keluar resinya, saya ulang ... ternyata saya mentransfernya dua kali

Ini no rek. BNI saya (A.n. Sucipto Hariyanto : 0113461487)

Terimakasih
[Quoted text hidden]

ﬂ Bukti beaya administrasi penerbitan online Biosaintifika Artikel Guppy.pdf
208K

sucipto hariyanto <sucipto-h@fst.unair.ac.id> Thu, Aug 8, 2019 at 3:28 PM

Draft To: Jurnal Biosaintifika <biosaintifika@mail.unnes.ac.id>

Yth. Pengelola Jurnal Biosaintifika

[Quoted text hidden]

sucipto hariyanto <sucipto-h@fst.unair.ac.id> Thu, Aug 8, 2019 at 3:44 PM

To: Jurnal Biosaintifika <biosaintifika@mail.unnes.ac.id>
Yth. Pengelola Jurnal Biosaintifika
Sesuai email tanggal 6 Agustus 2019, Artikel yang telah saya perjelas gambarnya telah saya upload di WEB, di
samping itu saya telah mentransfer biaya administrasi publikasi online.
Bersama ini pula saya lampirkan artikel yang telah saya perjelas gambar 4 dan 5

Terimakasih

Sucipto Hariyanto
[Quoted text hidden]

@ 13. Sucipto Hariyanto, 31 juli (revision2).docx
1045K

Jurnal Biosaintifika <biosaintifika@mail.unnes.ac.id> Fri, Aug 9, 2019 at 5:59 AM

To: sucipto hariyanto <sucipto-h@fst.unair.ac.id>

baik pak terima kasih
Nationally Accredited by Ministry of Research, Technology and Higher Education, Number 2/E/KPT/2015

Biosaintifika: Journal of Biology & Biology Education [p-ISSN (Print) 2085-191X | e-ISSN (Online) 2338-7610] published scientific
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biotechnology. Editor accepts the article has not been published in other media with the writing format as listed on page manuscript
writing guidelines. Manuscripts will be reviewed by an expert editor and managing editor. The journal has been indexed in Google
Scholar, DOAJ, DOI Crossref, EBSCO, CABI and published three times a year, on April, August & December.
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[Quoted text hidden]

Jurnal Biosaintifika <biosaintifika@mail.unnes.ac.id> Fri, Aug 16, 2019 at 5:41 AM
To: sucipto hariyanto <sucipto-h@fst.unair.ac.id>
yth pak Sucipto bersama ini km krm hsl review bhs inggris, silahkan dicek kembali, lalu kirim kembali terima kasih
Nationally Accredited by Ministry of Research, Technology and Higher Education, Number 2/E/KPT/2015
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Scholar, DOAJ, DOI Crossref, EBSCO, CABI and published three times a year, on April, August & December.
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[Quoted text hidden]

@ 13. Sucipto Hariyanto, 31 juli (revision2), 9 agustus, 16 Agst.docx
1055K
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sucipto hariyanto <sucipto-h@fst.unair.ac.id>

Article 3th revision
4 messages

sucipto hariyanto <sucipto-h@fst.unair.ac.id> Sun, Aug 18, 2019 at 9:08 PM
To: Jurnal Biosaintifika <biosaintifika@mail.unnes.ac.id>

Yth. Pengelola Jurnal Biosaintifika

Berikut saya kirimkan artikel yang telah saya revisi, dan telah saya sesuaikan dengan saran dari reviewer serta tabel
daftar revisi dari reviewer (attach). Mohon dapat dicek.

Terimakasih atas perhatian dan kerjasamanya.

Salam,
Sucipto Hariyanto

2 attachments

@ 13. Sucipto Hariyanto, 18 Agustus (revision2), 9 agustus, 18 Agst (2).docx
1058K

@ Table list of revision article 16082019.docx
16K

Jurnal Biosaintifika <biosaintifika@mail.unnes.ac.id> Mon, Sep 2, 2019 at 7:29 AM
To: sucipto hariyanto <sucipto-h@fst.unair.ac.id>

terima kasih pak Hariyanto, naskaha akan dilayout selanjutnya akan dikirim ke bpk lagi untuk dicek sekali lagi
sebelum di terbitkan ,

Nationally Accredited by Ministry of Research, Technology and Higher Education, Number 2/E/KPT/2015

Biosaintifika: Journal of Biology & Biology Education [p-ISSN (Print) 2085-191X | e-ISSN (Online) 2338-7610] published scientific
papers on the results of biological research and education covering the fields of biology including botany, zoology, environmental, and
biotechnology. Editor accepts the article has not been published in other media with the writing format as listed on page manuscript
writing guidelines. Manuscripts will be reviewed by an expert editor and managing editor. The journal has been indexed in Google
Scholar, DOAJ, DOI Crossref, EBSCO, CABI and published three times a year, on April, August & December.

https://journal.unnes.ac.id/nju/index.php/biosaintifika/index

[Quoted text hidden]

Jurnal Biosaintifika <biosaintifika@mail.unnes.ac.id> Mon, Sep 2, 2019 at 7:30 AM
To: sucipto hariyanto <sucipto-h@fst.unair.ac.id>
jangan lupa hasil review dikirim ke web lagi sbg hasil revisi
Nationally Accredited by Ministry of Research, Technology and Higher Education, Number 2/E/KPT/2015
Biosaintifika: Journal of Biology & Biology Education [p-ISSN (Print) 2085-191X | e-ISSN (Online) 2338-7610] published scientific
papers on the results of biological research and education covering the fields of biology including botany, zoology, environmental, and
biotechnology. Editor accepts the article has not been published in other media with the writing format as listed on page manuscript
writing guidelines. Manuscripts will be reviewed by an expert editor and managing editor. The journal has been indexed in Google
Scholar, DOAJ, DOI Crossref, EBSCO, CABI and published three times a year, on April, August & December.

https://journal.unnes.ac.id/nju/index.php/biosaintifika/index

[Quoted text hidden]

sucipto hariyanto <sucipto-h@fst.unair.ac.id> Tue, Sep 3, 2019 at 7:46 AM
To: Jurnal Biosaintifika <biosaintifika@mail.unnes.ac.id>

Saya tunggu hasil layoutnya
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Terimakasih
[Quoted text hidden]
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10/20/23, 6:18 AM Airlangga University Mail - DNA Barcoding: A Study of Guppy Fish (Poecilia reticulata) in East Java, Indonesia Sucipto Hariy...

] MART sucipto hariyanto <sucipto-h@fst.unair.ac.id>

DNA Barcoding: A Study of Guppy Fish (Poecilia reticulata) in East Java,

Indonesia Sucipto Hariyanto, Hasan Adro’i, Mahrus Ali, Bambang Irawan
3 messages

Jurnal Biosaintifika <biosaintifika@mail.unnes.ac.id> Tue, Sep 3, 2019 at 2:30 PM
To: sucipto hariyanto <sucipto-h@fst.unair.ac.id>

Kepada Yth Bapak Ibu penulis naskah Jurnal Biosaintifika

Bersama ini kami kirim naskah Bpk ibu yg sudah kami layout, mohon segera dicek sekali lagi apakah ada tulisan, Tabel,
Gambar , Referensi dan lain lain yang kurang sempurna. File yg kami kirim berbentuk PDF, apabila ada koreksi,
bagian yang akan dikoreksi mohon diberi warna kuning. Lalu dituliskan pada lembar “Word” apa yang seharusnya
ditulis. Waktu revisi, kami beri 1 minggu mulai dari email ini dikirim. Jika dalam waktu 1 minggu tidak ada respon, maka
kami anggap naskah bpk ibu “tidak revisi”. Setelah resmi diterbitkan nanti tidak ada revisi susulan lagi. Untuk
selanjutnya mohon dicek perkembangan di website jurnal Biosaintifika. Terima kasih

) 13.pdf
812K

sucipto hariyanto <sucipto-h@fst.unair.ac.id> Tue, Sep 3, 2019 at 2:42 PM
To: Jurnal Biosaintifika <biosaintifika@mail.unnes.ac.id>

Terimakasih atas informasinya dan segera akan saya cek dan akan saya kirimkan kembali secepatnya

Salam,
Sucipto Hariyanto
[Quoted text hidden]

sucipto hariyanto <sucipto-h@fst.unair.ac.id> Thu, Sep 5, 2019 at 7:23 PM
To: Jurnal Biosaintifika <biosaintifika@mail.unnes.ac.id>

Kepada Yth.
Ketua Dewan Redaksi Jurnal Biosantifika

Dengan hormat,
Setelah saya koreksi naskah yang telah di layout, tidak saya temukan kesalahan tulis.
Terima kasih atas kerjasamnya dan telah diterimanya artikel kami.

Salam hormat,

Sucipto Hariyanto
[Quoted text hidden]
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ABSTRACT
Poecilia reticulata is a freshwater fish from the northeastern part of South America and spread widely to
various countries in Asia and other continents. The fish was introduced in 1920 as a biological control agent
and has developed through natural reproduction. The fish has several roles as predator of several mosquito
larvae, ornamental fish, and indicators of the quality environment. Several studies on the diversity and
distribution of freshwater fishes on Java have different data. The fish found easily live in environments with
various conditions. The fish has high adaptable ability even in polluted waters. ][uz]

The purpose of study is to identify of fish species P. reticulata through DNA barcoding using the COI gene
to determine phylogenetic relationships among fish populations in East Java, Indonesia. Research about P.
reticulate is limited even though it is well-known fish species in Indonesia. In a present study, there were
eight samples of P. reticulata from four different freshwater locations in East Java. Extraction,
amplification, and sequencing of DNA samples were conducted to obtain the genetic data and construct a
phylogeny tree based on DNA sequences. The COI gene is the most popular markers to study genetic
populations and phylogeography among the animal kingdom. There were two groups of P. reticulata for
phylogeny tree. The first group was obtained through species samples from East Java; Sukabumi, West Java
(KU692776.1); Dominican Republic; Pandeglang, Banten; and Myanmar. The second group was P.
reticulata from southern Africa; Brazil; and Sukabumi, West Java (KU692775.1). The phylogeny tree
provides information about population classification based on evolutionary relationships.

Explain the novelty and Implication or Benefit your research for science development/society
here.......... (£2 lines)
Keywords: Poecilia reticulata, DNA barcoding, COI gene, phylogeny

INTRODUCTION

The guppy (Poecilia reticulata) is a freshwater fish and member of the family Poecilidae.
Guppies are originated from the northeastern part of South America and have been introduced to many
countries on every continent including Asia. Male guppies are smaller than female guppies. Male
guppies have a maximum length of 3.5 cm and females are 6 cm in size. Female guppies have silvery

colour with thin fins and larger than males. Male guppies are polymorphisms. They have various


mailto:sucipto-h@fst.unair.ac.id

combinations of colour patterns especially on the sides of the body and fins (Froese & Pauly, 2018).

In Indonesia, the guppy (Poecilia reticulate) was introduced in 1920 as biological control agents and
has developed through natural reproduction in environments (]Eidman,1989][u3]). P. reticulata has
several roles and benefits in life, including predators of several disease-causing mosquito larvae
(Saleeza et al., 2014), used as ornamental aquarium fish (Singh et al., 2010), and act as an indicator
of quality in the aquatic environments (Sarikaya et al., 2017).

There are 213 spesies of freshwater fish in the Java Island, Indonesia. Several spesies are
endemic, but the ecosystem and biota are currently threatened (Hubert et al., 2015). In the Sunda area,
the biodiversity threat has increased over the past few centuries (Hoffman et al., 2010). The diversity
and distribution of freshwater fish provide different data in the Java Island. Suryaningsih et al. (2018)
revealed that P. reticulata can be found in the upper and middle parts of the river flow. P. reticulata is
easily found in various area and widespread throughout the world (Deacon et al., 2011). P. reticulata
can adapt even in polluted waters (Araujo et al., 2009), but research on genotypic variations related to
environmental conditions is limited (Tezuka et al., 2011). Previous research with DNA barcoding
demonstrated that genotypic variation of fish species in Java and Bali islands had a very large genetic
distance even though in the same species (Dahruddin et al., 2016) and DNA barcoding of fin clip

samples from fish (Nuryanto et al., 2018).

u4gMolecular data is more widely used to make phylogenetic trees. It due to data will be more
stable in the evolutionary process compared to morphological data (Dharmayanti, 2018). The
activity of DNA barcoding based on fragments of the COI gene. It found in mitochondrial
organelles and has been generally applied to identification and research of animal biodiversity
including fish (Bingpeng, 2018). DNA barcoding can also be carried out to recognize species in
terrestrial waters. Therefore, it can be used to monitor the distribution on the lake, river, and water
ecosystems in Indonesia (Hubert et al., 2015). Species identification is essential for bio-
conservation, preventing illegal exploitation, and protecting species (Ciavaglia et al.,2015;
Meganathan et al., 2013). P. reticulata research is limited even tough it spreads widely in
Indonesia (Hubert et al., 2015).

h’he purpose of the present study is to identify P. reticulata through DNA barcoding using the

cytochrome c¢ oxidase subunit I (COIl) gene. It is useful to determine the phylogenetic



relationship between P. reticulata populations in East Java, particularly in the river. \[us]

METHODS

Study Area and Sampling

The samples were conducted from January to February 2018. Fish was obtain from the freshwater
river in Surabaya, Jombang, Malang, and Batu (Figure 1). Determination of sampling locations was performed
based on the abundance of P. reticulata populations and their access in the sampling process. The eight fish
samples was obtained with 2 fish from each sampling location. It was performed to DNA analysis. Each

sample was given a code based on the origin of the sample location (Al, A2, B1, B2, C1, C2, D1, and D2)

(Table 1).
TABLE 1. Sampling locations
Sampling Locati }
Sample Code ?gpty' /ng e g(;f]ac;;) n Coordinate

% 2; Surabaya 7°16'36,1"LS 112°45'44,9"BT
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g gé Malang 8°03'55,3"LS 112°37'48,4"BT
; Bé Batu 7°51'54,0"LS 112°31'45,1"BT
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FIGURE 1. Sampling Location in four City or Regency, East Java.

DNA Extraction

The isolation, amplification, and observation process of DNA band sequencing was
performed in the Molecular Genetic Laboratory of the Faculty of Science and Technology,
Airlangga University, Surabaya. The DNA isolation process was obtained from muscle tissue or
meat of fish using Jena Bioscience reagent kit. It was performed using a column tube
centrifugation method containing silicon to collect DNA from fish and clean up from other

impurities. DNA samples obtained from the isolation process can be directly used for DNA

DNA Amplification

DNA amplification was conducted by Polymerase Chain Reaction (PCR) method. It was
done to obtain DNA from the COI gene. The copy of the DNA was performed using several
materials and conditions according to Table 2 and Table 3. Therefore, the sequencing process can
be done. After DNA amplification was carried out, electrophoresis was perfomed to examine the
DNA samples and the base length (bp). The target DNA amplified was from the base length
mitochondrial COI gene around 600 bp (electro image).

TABLE 2. PCR materials

Material Concentration Volume (pnL)
1 kit KAPA2G Fast ReadyMix 1X 24
2 Primer FishF1 0,5 [usiMm 2,5
3 Primer FishR1 0,5 Mm 2,5
4 ddH2:0 - 16
5 DNAsample 10-100 ng 2
6  Total - 50
TABLE 3. PCR Condition
Temperature  Volume
Step (°C) (uL) Cycle
1 Pre-denaturation 96 3 1
2 Denaturation 96 0,5 40
3 Annealing 55 0,5 40
4 Extension 72 0,5 40
5 Post-extension 72 5 1




DNA Sequencing

DNA samples with a pair of FishF1 and FishR1 primer were delivered to First BASE
Laboratory through Genetics Science Indonesia Company, Jakarta, Indonesia. Data from DNA
band sequencing was obtained within two weeks. The results of DNA nucleotide bases (A, T, G,
and C) along with graphs of sequential chromatograms were obtained through the website of

download.base-asia.com.

Data Analysis

Forward and Reverse sequencing were performed to obtain DNA sequences. Then,
trimming process was performed. MEGAG6 software was used to combine a pair of DNA
sequences in order to produce a nucleotide base sequence from each sample. Basic Local
Alignment Search Tool (BLAST) analysis was conducted by using a nucleotide bases sequence.
BLAST analysis was performed to examine the genetic species from each sample. It was
obtained through alignment with data on the nucleotide base sequence from Gene bank data.
MEGAG6 software was also used to compile phylogenetic trees based on the DNA bands
sequence for each sample. Phylogeny trees were made by using sequence data from this study
and Gene bank. The Neighbor-Joining Tree method with Bootstrap 1000 times was used to make

phylogeny trees.

RESULTS AND DISCUSSION

A pair of primers will flank the desired sequence area on the DNA sample for
amplification. DNA polymerase acts to compile a new DNA band based on the area flanked by a
pair of primer. The mixture of the primer ingredients, nucleotides, and DNA polymerase will be
able to react in the PCR machine (thermal cycler). It can carry out heating and cooling cycles
automatically. Each cycle takes several minutes. PCR generate billions of copies of DNA band.

DNA samples can be useful to analyze various purposes (Audesirk, 2012).

In the present study, eight samples of P. reticulata were utilized for observation. The
amplification results of Al, A2, B1, B2, C1, C2, D1, and D2 demonstrated a visible band with a
base length between 500 - 750 bp (Figure 2). The bands of A1 and A2 samples were more visible



than bands of B1, B2, C1, C2, D1, and D2 (Figure 3). According to Lee et al. (2002), the distinct
of DNA band thickness indicated the distinct of DNA concentrations. The higher DNA
concentration indicated the more visible of DNA band. It revealed that A1 and A2 sample had
higher DNA concentrations compared to B1, B2, C1, C2, D1, and D2 sample. DNA bands on gel
electrophoresis that have more extensive base lengths will migrate slowly from the negative pole
to the positive pole, while DNA bands that have smaller base lengths can migrate more quickly
(Lee et al., 2002).

Marker A1 A2 B1 B2 C1
8000 bp—

3000 bp — S

1000 bp — s—"
750 bp —

500 bp—

250 bp —

Figure 2. DNA electrophoresis result of COI gene

Fish F1 and Fish R1 primers were used to determine the length of PCR amplification
fragments. The result of PCR amplification with the COI gene, Fish F1 and Fish R1 primers
demonstrated that each sample had more than 500 bp in size (Figure 3). According to Hebert et al.
(2003) suggested that barcoding COI gene should be 648 bp in length. Sequences of COI genes
are larger than 500 bp on the edge of the 5 'COI gene with sufficient information can be
categorized in GenBank as DNA barcodes (Benson et al., 2005). DNA barcoding is useful to
identify a species by comparing the DNA nucleotide (nitrogen base) sequence to the same gene
from other known species. In addition, DNA barcoding has been widely used for identifying the
taxonomic status of a species but not among individuals in the same species. This approach has
proven to be useful in animal kingdom when using parts of the mitochondrial COI gene (CBOL,
2009). The mitochondrial of COIl gene is the most popular markers for the study of genetic
populations and phylogeography among the animal kingdom. The COI gene has high base



nitrogen of Adenosine and Thymine and high level of nucleotide variation. COI gene also can be
used for the identification of marine nematode species (Derycke et al., 2010) and identification of
fish species (Chang et al., 2016).

In the present study, DNA sequences from P. reticulata in East Java and sample sequences
from Gene Bank's, were combined to compile phylogeny trees. There were two groups of P.
reticulate, which were formed from 18 samples of P. reticulata and one species of Micropoecilia
picta. They were used as out groups. The first group was obtained from P. reticulata species in East
Java (Al, A2, B1, B2, C1, C2, D1, and D2); Sukabumi, West Java (KU692776.1); Dominican Republic
(JX968694.1); Pandeglang, Banten (KU692774.1); and Myanmar (LC190039.1 and LC190038.1), while
the second group was obtained from southern Africa (KU568970.1 and KU568971.1); Brazil (GU702150.1
and GU702152.1); and Sukabumi, West Java (KU692775.1) (Figure 3). There are two groups of P.
reticulata because they live in a different environment even though they are the same species. Therefore, it
urgently needs to investigate the second group. Phylogenetic are the relationship based on the composition
of DNA or protein sequences that are similar to examine the evolutionary process (Baldauf, 2003). The
phylogeny tree provides information about population classification based on evolutionary relationships. In
the reconstruction of phylogenetic trees, molecular data is more widely used due to it is considered more
stable in the evolutionary process compared to morphological data (Dharmayanti, 2011).
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Poecilia reticulata - Jombang (B1)
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Figure 3. Phylogeny trees based on DNA sequences along with secondary data from Gene bank
(species name followed by origin area and sample code)

Guppy fish (P. reticulata) studied in this research (Surabaya, Jombang, Malang, and Batu) was
in one group with P. reticulata species from the Sukabumi area, West Java (KU692776.1), Dominican
Republic (JX968694.1), Pabdeglang, Banten (KU692774.1), and Myanmar (LC190039.1 and
LC190038.1). However they are separate from the second group namely those from southern Africa
(KU568970.1 and KU568971.1); Brazil (GU702150.1 and GU702152.1); and Sukabumi, West Java
(KU692775.1) because they have a very identical sequence of nucleotide bases of 100% (Figure 4).

P. reticulata studied in this study was separate from the P. reticulata group originating in
southern Africa (KU568970.1 and KU568971.1); Brazil (GU702150.1 and GU702152.1); and
Sukabumi, West Java (KU692775.1) because they only have a lower level of similarity, which is 95%
among nucleotide base sequences. There are 27 different nucleotide bases between the 2 groups of P.
reticulata after analysis (Figure 5). Previous research conducted by Dahruddin et al. (2016) showed
that the P. reticulata group had a substantial genetic distance even in similar species with a value
difference of 4.77%. The introduction of new species and hybridization among descendants in
different populations increase genetic variation (Kolbe et al., 2004), construct a new genotypes
(Ellstrand & Schierenbeck, 2000), and disguise adverse mutations (Riescberg et al., 1999). Tarallo et
al. (2016) revealed that salinity and migration can’t impact on physiological and morphological
characters but also the genes character (nucleotide base consist of G and C) in fish (Tarallo et al.,
2016). These factors increase invasion and adaptation to new areas (Perry et al., 2001). DNA barcoding
has been widely used to identify a gene species by comparing nucleotide sequences. The
mitochondrial of COIl gene is the most popular markers to study genetic populations and
phylogeography, particularly in fish. Phylogenetics is the relationship based on identical DNA or protein

sequence composition to estimate the evolutionary process and evolutionary relationships of living things.



Score Expect Identities Gaps Strand
1181 bits{639) 0.0 639/639(100%:) 0/639{0%) Plus/Plus
Query 8 GGTGCTTGAGCCGGAATAGTAGGAACAGCTTTAAGCC{TCTGATCCGAGCCGAACTCAGC 67
. PLLLLLCEE TRt ey e e e e e L L e LT ETLT
Sbjct 1 GETGCTTGAGCCGGAATAGTAGGAACAGLT T TAAGCCTTCTGAT CLGAGLTGAACTCA! 58
Query 68 CAACCAGGGGCCCTCCTGGGAGATGATCAAATTTATAATGTAATTGTTACAGC CATGCC 127
. PLRLELELTLELELE LR R D L E L R L LR LT R LT ]
Sbjct 81  CAACCAGGGGCCCTCCTGGGAGATGATCAAATTTATAATGTAATTGTTACAGCTCATGCC 120
Query 128 TTTGTAATAATC ATAGTTATGCCAATCA"AAITGGAGGCTTCGGTAATTGATTA 187
. NANARNRANAN CLELLELERE L LR PR T LTI T
Sbjct 121 TTTGTAATAATC ATAGTTATGCCAATCATAATTGGAGGCTTCGOTAATTGATTA 18@
Query 188 GTTCCATTAATAATCGGCGCTCCTGACATGGC CCCCGAATALATAATATAAGCTTC 247
. PLOTELLL LR ELETERELERL R LT ] PECEVELELLEILLETLEELELE)
Shbjct 181 GTTCCATTAATAATCGGCGCTCCTGACATGGEC CCCCGAATAAATAATATAAGCTTC 242
Query 248 TGAC ACCACCCTCATTTCTCCTTCTCCTATCATCCTCTGGGGTGGAAGCAGGAGCC 387
. [T11 CETELELETE R LT e TR LR L EL L LTI LTI T
Sbjct 241 TGAC ACCACCCTCATTTCTCCTTCTCCTATCATCCTCTGGEGETGGAAGCAGGAGCC 380
Query 308 GGTACAGGATGAACTGTTTATCCTCCCCTTGCAAGCAATTTAGCCCACGCTGGACCATCT 367
. PLEVELELCEE LR LR R R PR LR R T L E BT T LT
Shjct 381 GGTACAGGATGAACTGTTTATCCTCCCCTTGCAAGCAATTTAGCCCACGITGGACCATCT 360
Query 368 GTAGATTTAACTA LACTTC&CTTGGCGGGTA{TTC"TCEATTCT&GGAGCAATT 427
. [LRLLLETETELT NYRERRNARARNRRENN IH_HH\I [LCLETETLTE
Sojct 361 GTAGATTTRACTA CACTTCACTTGECGGGTATTTCTTCCATTCTAGGAGCAATT 428
Query 428 AACTTCATTACCA?TATTATTAATATAAAACCAC?TGCAGCATCA?AATATCAAACACCT 487
. FURLEEEELELEL LR L R LR E LR ELE DL LR LT LT
Sbjct 421 AACTTCATTACCACTATTATTAATATARAACCACCTGCAGCATCACAATATCAAACACCT 43e
Query 488 TTATT'GTATGATCTG"AATAATCACGGCCGTCCTCCTGC CTCTCCCTTCCCGTTCTC 547
. (LI il[lll__lﬁlilLllHHIH [ELTTELELL Illllllllllllllé
Sbjct 481 TTATTTGTATGATCTGTAATAATCACGGCCGTCCTCCTGCTTCTCTCCCTTCCLGTTCTC 548
Query 548 GCCGCAGGTATTACCATACTTCTTACAGACCGGAACCTAAACACCACCTTCTTCGACCCT 697
. PURLELELEEELET R EL LR L E VR LR LR LR EL T AT LT T
Shbjct 541 GCCGCAGGTATTACCATACTTCTTACAGACCGGAACCTARACACCACCTTCTTCGACCCT 882
Query 688 GCGGGAGGGGGTCGACCCAATTCTCTACCAACK ATTT 646
. CLTDLLTETET e ee e et e e ethd
Sbjct 681 GCGGGAGGGGOTGACCCAATTCTCTACCAACATTTATTT &332

Figure 4. The sequences of nitrogen DNA base is identic between the sample of this study

and other research samples
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Figure 5. The different of DNA sequences between the sample of this study and other
research samples
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CONCLUSIONS

The relationship between P. reticulata species in East Java from Surabaya, Jombang,
Malang and Batu was identical and had the same group in the phylogeny tree. P. reticulata from
East Java was identical and had a phylogeny group with species from other regions such as
Sukabumi, West Java (KU692776.1); Pandeglang, Banten; Dominican Republic; and Myanmar
even though they were genetically different and had different group of P. reticulata from the
South African; Brazil; and Sukabumi, West Java (KU692775.1).
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ABSTRACT

Poecilia reticulata is a freshwater fish from the northeastern part of South America and spread widely to
various countries in Asia and other continents. Research about P. reticulate is limited even though
it is a well-known fish species in Indonesia. The purpose of study to identify fish species of P.
reticulata through DNA barcoding using the COI gene to determlne phylogenetlc relatlonshlps among
fish populations in East Java, Indonesia. Reses : e :

Hish-species—n-tndenesia=In a present study, there were elght samples of P. retlculata from four dlfferent
freshwater locations in East Java. Extraction, amplification, and sequencing of DNA samples were conducted
to obtain the genetic data and construct a tree based on DNA sequences. The COI
gene is the most popular markers to study genetic populations and phylogeography among the animal
kingdom. There were two groups of P. reticulata for phylogeny tree. The first group was obtained through
species samples from East Java; Sukabumi, West Java (KU692776.1); Dominican Republic; Pandeglang,
Banten; and Myanmar. The second group was P. reticulata from southern Africa; Brazil; and Sukabumi, West

Java (KU692775.1).m1] The tree provides information about
population classification based on evolutionary relationships.
These findings have important implication for advance

research about adaptation, phylogeny, and evolution of fish, especially of guppy fish.
Keywords: Poecilia reticulata, DNA barcoding, COI gene, phylogeny

INTRODUCTION

The guppy (Poecilia reticulata) is a freshwater fish and 2 member of the Poecilidae
. Guppies are originated from the northeastern part of South America and have been introduced

to many countries on every continent including Asia. Male guppies are smaller than the female
ale have a maximum length of 3.5 cmand the females are 6 cm in size. Female guppies
have silvery colour with thin fins and larger than males. Male guppies are polymorphisms. They
have various combinations of colour patterns especially on the sides of the body and fins (Froese &
Pauly, 2018). P. reticulata has several roles and benefits in life, including predators of several disease-

causing mosquito larvae (Saleeza et al., 2014), used as ornamental aquarium fish (Singh et al., 2010),
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and act as an indicator of quality in the aquatic environments (Sarikaya et al., 2017).

There are 213 specsies of freshwater fish in the Java Island, Indonesia. Several specsies are
endemic, but their ecosystem and biota are currently threatened (Hubert et al., 2015). In the Sunda area,
the biodiversity has increased over the past few centuries (Hoffman et al., 2010). The
diversity and distribution of freshwater fish provide different data in the Java Island. Suryaningsih et al.
(2018) revealed that P. reticulata can be found in the upper and middle parts of the river flow. P.
reticulata is easily found in various area and widespread throughout the world (Deacon et al., 2011). P.
reticulata can adapt even in polluted waters (Araujo et al., 2009), but research on genotypic variations
related to environmental conditions is limited (Tezuka et al., 2011). revious research with DNA
barcoding demonstrated that genotypic variation of fish species in Java and Bali islands had a very large
genetic distance even though in the same species (Dahruddin et al., 2016) and DNA barcoding of fin clip

samples from fish pv3j(Nuryanto et al., 2018).

Molecular data
is more widely used to make phylogenetic trees. It data will be more stable in
the evolutionary process compared to the morphological data (Dharmayanti, 2018). The activity of
DNA- barcoding based on fragments of the COI genema). It found in mitochondrial organelles and
has been generally applied to identification and research of animal biodiversity including fishwms]
(Bingpeng, 2018). DNA barcoding can also be carried out to recognize species in terrestrial waters.
Therefore, it can be used to monitor their distribution on the lake, river, and water ecosystems in
Indonesia (Hubert et al., 2015). Species identification is essential for bio-conservation, preventing

illegal exploitation, and protecting species (Ciavaglia et al.,2015;— Meganathan et al., 2013).

P. reticulata is limited even though it spreads widely in Indonesia

(Hubert et al., 2015).
The purpose of the present study to identify P. reticulata through DNA barcoding using
the cytochrome c oxidase subunit | (COI) gene. It useful to determine the

phylogenetic relationship between P. reticulata populations in East Java, particularly in the river.
[Us]

METHODS
Study Area and Sampling
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The samples-sampling process were conducted from January to February 2018. The Ffish was-were

obtained from the freshwater river in Surabaya, Jombang, Malang, and Batu (Figure 1). Determination of
sampling locations was performed based on the abundance of P. reticulata populations and their accessibility
in the sampling process. The eight fish samples was-were obtained with 2 fish from each sampling location.

was-performed-te-DNA-analysis-Each sample was given a code based on the origin of the sample location (A1,
A2, B1, B2, C1, C2, D1, and D2) (Table 1).

TABLE 1. Sampling locations

Sampling Location

Sample Code (City/ Regency) Coordinate

% ﬁ; Surabaya 7°16'36,1"LS 112°4544,9"BT
: > Jombang 7°2624,1"LS 112°17'45 5"BT
2 g; Malang 8°03'55,3"LS 112°3748 4"BT
! D1 Batu 7°51'54,0"LS 112°31'45 1"BT
8 D2

N

A

0 20 40 60 80km
O — —

IAVA'SEA

MIDDLI
TAVA

o sampling site

wriver/stream | | LAT OO E AN

FIGURE 1. Sampling Location in four City or Regency, East Java.
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DNA Extraction

The isolation, amplification, and observation process of DNA band sequencing was
performed in the Molecular Genetic Laboratory of the Faculty of Science and Technology,
Airlangga University, Surabaya. The DNA was from muscle
tissue or meat of fish using Jena Bioscience reagent kit. It was performed using a column tube
centrifugation method containing silicon to collect DNA from fish and clean up from other

impurities. DNA samples obtained from the isolation process can be directly used for DNA[ms]

DNA Amplification

DNA amplification was conducted by Polymerase Chain Reaction (PCR) method. It was
done to obtain DNA from the COI gene. The copy of the DNA was performed using several
materials and conditions according to Table 2 and Table 3. Therefore, the sequencing process can
be done. After DNA amplification was carried out, electrophoresis was performed to examine the
DNA samples and the base (bp). The target DNA was from the

base mitochondrial COI gene around 600 bp (electro image).[ms]

TABLE 2. PCR materials

Material Concentration Volume (pL)

1 kit KAPA2G Fast ReadyMix 1x 24

2  Primer FishF1 0.5 [u1Mm 2.5

3 Primer FishR1 0.5 Mm 2.5

4  ddH20 - 16

5 DNAsample 10-100 ng 2

6 Total - 50

TABLE 3. PCR Condition
Temperature  Volume
tep (C) (uL) Cyele

1 Pre-denaturation 96 3 1
2 Denaturation 96 0.5 40
3 Annealing 55 0.5 40
4 Extension 72 0.5 40
5 Post-extension 72 5 1

DNA Sequencing

DNA samples with a pair of FishF1 and FishR1 primer were delivered to First BASE
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Laboratory through Genetics Science Indonesia Company, Jakarta, Indonesia. Data from DNA
band sequencing was obtained within two weeks. The results of DNA nucleotide bases (A, T, G,
and C) along with graphs of sequential chromatograms were obtained through the website of

download.base-asia.com.

Data Analysis

Forward and Reverse sequencing were performed to obtain DNA sequences. Then,
trimming process was performed. MEGAG software was used to combine a pair of DNA sequences
in order to produce a nucleotide base sequence from each sample. Basic Local Alignment Search
Tool (BLAST) analysis was conducted by using a nucleotide bases sequence. BLAST analysis
was performed to examine the genetic species from each sample. It was obtained through
alignment with data on the nucleotide base sequence from Gen ank data. MEGAG software
was also used to compile phylogenetic trees based on the DNA bands sequence for each sample.
Phylogen trees were made by using sequence data from this study and Gen ank. The
Neighbor-Joining Tree method with Bootstrap 1000 times was used to make phylogen
trees.

RESULTS AND DISCUSSION

A pair of primers will flank the desired sequence area on the DNA sample for amplification.
DNA polymerase acts to compile a new DNA band based on the area flanked by a pair of primer.
The mixture of the primer ingredients, nucleotides, and DNA polymerase will be able to react in
the PCR machine (thermal cycler). It can carry out heating and cooling cycles automatically. Each
cycle takes several minutes. PCR generates billions &f-copies of DNA band. DNA samples can be

useful to analyze various purposes (Audesirk, 2012).

In the present study, eight samples of P. reticulata were utilized for observation. The
amplification results of Al, A2, B1, B2, C1, C2, D1, and D2 demonstrated a visible band with a
base length between 500 - 750 bp (Figure 2). The bands of A1 and A2 samples were more visible
than bands of B1, B2, C1, C2, D1, and D2 (Figure 3). According to Lee et al. (2002), the distinct
of DNA band thickness indicated the distinct of DNA concentrations. The higher DNA
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concentration indicated the more visible of DNA band. It revealed that A1 and A2 samples had
higher DNA concentrations compared to B1, B2, C1, C2, D1, and D2 sample. DNA bands on gel
electrophoresis that have more extensive base lengths will migrate slowly from the negative pole to
the positive pole, while DNA bands that have smaller base lengths can migrate more quickly (Lee
et al., 2002).

Marker A1 A2 B1 B2 C1
8000 bp—

3000 bp — S

1000 bp — —"
750 bp —

500 bp —

250 bp —

Figure 2. DNA electrophoresis result of COI gene

Fish F1 and Fish R1 primers were used to determine the length of PCR amplification
fragments. The result of PCR amplification with the COI gene, Fish F1 and Fish R1 primers
demonstrated that each sample had more than 500 bp in size (Figure 3). According to Hebert et al.
(2003), suggested-that-barcoding COI gene should be 648 bp in length. Sequences of COI genes are
larger than 500 bp on the edge of the 5 'COI gene with sufficient information can be categorized in
GenBank as DNA barcodes (Benson et al., 2005). DNA barcoding is useful to identify a species by
comparing the DNA nucleotide (nitrogen base) sequence to the same gene from other known
species. In addition, DNA barcoding has been widely used for identifying the taxonomic status of
a species but not among individuals in the same species. This approach has proven to be useful in
animal kingdom when using parts of the mitochondrial COI gene (CBOL, 2009). The mitochondrial
e+COl gene is the most popular markers for the study of genetic populations and phylogeography
among the animal kingdom. The COI gene has high base nitrogen of Adenosine and Thymine and
high level of nucleotide variation. COI gene also can be used for the identification of marine
nematode species (Derycke et al., 2010) and icentification-offish species (Chang et al., 2016).
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In the present study, DNA sequences from P. reticulata in East Java and sample sequences from
Gene-Bank's, were combined to compile phylogeny trees. There were two groups of P. reticulate, which
were formed from 18 samples of P. reticulata and one species of Micropoecilia picta. They were used
as out groups. 111 The first group was obtained from P. reticulata species in East Java (A1, A2, B1, B2,
C1, C2, D1, and D2); Sukabumi, West Java (KU692776.1); Dominican Republic (JX968694.1); Pandeglang,
Banten (KU692774.1); and Myanmar (LC190039.1 and LC190038.1), while the second group was obtained
from southern Africa (KU568970.1 and KU568971.1); Brazil (GU702150.1 and GU702152.1); and
Sukabumi, West Java (KU692775.1) (Figure 3). There are two groups of P. reticulata because they live ina
different environment even though they are from the same species. Therefore, it urgently needs to investigate
the second group. Phylogenetic are the relationship based on the composition of DNA or protein sequences
that are similar to examine the evolutionary process (Baldauf, 2003). The phylogeny tree provides
information about population classification based on evolutionary relationships. In the reconstruction of
phylogenetic trees, molecular data is more widely used due to it is considered more stable in the evolutionary

process compared to morphological data (Dharmayanti, 2011).[m12]

Poecilia reticulata - Jombang (B2) ~ |
Poecilia reticulata - Malang (C1)
Poecilia reticulata - Malang (C2)
Poecilia reticulata - Jombang (B1)

Sample of

Poecilia reticulata - Batu (D2) This Stud
is Study

Poecilia reticulata - Batu (D1)
100 Poecilia reticulata . Syrabaya (A2)

Poecilia reticulata - Surabaya (A1) __|
Poecilia reticulata - Sukabumi_West Java (KU692776.1)
Poecilia reticulata - Dominican Republic (JX968694.1)
Poecilia reticulata - Pandeglang_Banten (KU692774.1)
Poecilia reticulata - Myanmar (LC190039.1)

Poecilia reticulata - Myanmar (LC190038.1)

Poecilia reticulata - South Africa (KU568970.1)

Poecilia reticulata - South Africa (KU568971.1)

= Poecilia reticulata - Brazil (GU702150.1)

Poecilia reticulata - Brazil (GU702152.1)

Poecilia reticulata - Sukabumi_West Java (KU692775.1)
Micropoecilia picta- Trinidan and Tobago (KP700520.1)

p—
0.01

Figure 3. Phylogeny trees based on DNA sequences along with secondary data from Gene-bBank
(species name followed by origin area and sample code)

Guppy fish (P. reticulata) studied in this research (Surabaya, Jombang, Malang, and Batu) was
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in one group with P. reticulata species from the Sukabumi area, West Java (KU692776.1), Dominican
Republic (JX968694.1), Pabdeglang, Banten (KU692774.1), and Myanmar (LC190039.1 and
LC190038.1). However, they are separated from the second group those from southern
Africa (KU568970.1 and KU568971.1); Brazil (GU702150.1 and GU702152.1); and Sukabumi, West
Java (KU692775.1) because they have a very identical sequence of nucleotide bases of 100% (Figure
4).

P. reticulata studied in this study was separate from the P. reticulata group originating
southern Africa (KU568970.1 and KU568971.1); Brazil (GU702150.1 and GU702152.1); and
Sukabumi, West Java (KU692775.1) because they only have a lower level of similarity, which is 95%
among nucleotide base sequences. There are 27 different nucleotide bases between the 2 groups of P.
reticulata after the analysis (Figure 5). Previous research conducted by Dahruddin et al. (2016) showed
that the P. reticulata group had a substantial genetic distance even in similar species with a value
difference of 4.77%. The introduction of new species and hybridization among descendants in different
populations increase the genetic variation (Kolbe et al., 2004), construct a new genotypes (m13)(Ellstrand
& Schierenbeck, 2000), and disguise adverse mutations (Loewe & Hill, 2010). Tarallo et al. (2016)
revealed that salinity and migration can’t physiological and morphological
characters but also the genes characterimi4] (nucleotide base consist of G and C) in fish (Tarallo et al.,
2016). These factors increase invasion and adaptation to new areas (Perry et al., 2001). DNA
barcoding has been widely used to identify a gene species by comparing nucleotide sequences. The
mitochondrial of COI gene is the most popular markers to study genetic populations and
phylogeography, particularly in fish. Phylogenetics is the relationship based on identical DNA or protein

sequence composition to estimate the evolutionary process and evolutionary relationships of living things.
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Expect Identities Gaps Strand
1038 bits(562) 0.0 562/562(100%) 0/562(0%) Plus/Plus

TGATCCGAGCCGAACTCAGCCAACCAGGGGCCCTCCTGGGAGATGATCAAATTTATAATG

CLLECEECEE R e e ee e e EE e e e e e e e EE e e ety

TGATCCGAGCCGAACTCAGCCAACCAGGGGCCCTCCTGGGAGATGATCAAATTTATAATG
TAATTGTTACAGCTCATGCCTTTGTAATAATCTTTTTTATAGTTATGCCAATCATAATTG

|I|I|||II|I|I1||II||III|I|I||IIIIIIIIIIIEIIIII||I|I||||I|||I

TTGTTACAGCTCATGCCTTTGT. CTTTTTTATAGTTATGCCAATCATAATT

GAGGCTTCGGTAATTGATTAGT TCCATTAATAATCGGCGCTCCTGACATGGCTTTTCCCC

LECELREEEEEE e e et e e e e e e
GAGGCTTCGGTAATTGATTAGTTCCATTAATAATCGGCGCTCCTGACATGGCTTTTCCCC

GAATAAATAATATAAGCTTCTGACTTTTACCACCCTCATTTCTCCTTCTCCTATCATCCT
LLLECLTEE LR e eee e e e et

GAATAAATAATATAAGCTTCTGACTTTTACCACCCTCATTTCTCCTTCTCCTATCATCCT

CTGGGGTGGAAGCAGGAGCCGGTACAGGATGAACTGTTTATCCTCCCCTTGCAAGCAATT

CTGGGGT GGAAGCAGGAGCCGGTACAGGAT GAACTGTTTATCCTCCCCTTGCAAGCAA

TAGCCCACGCTGGACCATCTGTAGATTTAACTATTTTTTCACTTCACTTGGCGGGTATTT

CLLCELCEETLEEEEE LR e e et

TAGCCCACGCTGGACCATCTGTAGATTTAACTATTTTTTCACTTCACTTGGCGGGTATTT

CTTCCATTCTAGGAGCAATTAACTTCATTACCACTATTATTAATATAAAACCACCTGCAG

LECELLEEEEEEREE et e e et et e ee e e e e e e
CTTCCATTCTAGGAGCAATTAACTTCATTACCACTATTATTAATATAAAACCACCTGCAG

CATCACAATATCAAACACCTTTATTTGTATGATCTGTAATAATCACGGCCGTCCTCCTGC

LLLCLELEEEEEEEE L e e e e ety

CATCACAATATCAAACACCTTTATTTGTATGATCTGTAATAATCACGGCCGTCCTCCTGC
TTCTCTCCCTTCCCGTTCTCGCCGCAGGTATTACCATACTTCTTACAGACCGGAACCTAA

LLLCLEEEEEE R e e et ee e e e e e e e ee e e e e ey

TTCTCTCCCTTCCCGTTCTCGCCGCAGGTATTACCATACTTCTTACAGACCGGAACCTAA
ACACCACCTTCTTCGACCCTGC 562

LLLLLLLELTTEEEELTTL

ACACCACCTTCTTCGACCCTGC 621

60

119

120

179

180

239

240

299

300

359

360

419

420

479

480

539

540

599

Figure 4. The sequences of nitrogen DNA base is identic between the sample of this study
and other research samples
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Query 1 TGATCCGAGCCGAACTCAGCCAACCRIGGGGCCCTCCTGGEPGATGATCAAATTTATAATG 60

AARNSRURNRRRNRRRNaaanNy! INRRRRRanganNy (RRRRANRNRananns

Sbjct 57  TGATCCGAGCCGAACTCAGCCAACCHIGGGGCCCTCCTGGGEGATGATCAAATTTATAATG 116

IIII AARURURARRRRRNRAR NN RnRRnnnuAyn [N Jyaaaaaaa |

Query 61 GTTACAGCTCATGCCTTTGTAATAATCTTTT IATAETTE CCAATCATAA 120
Sbjct 117 GTTACAGCTCATGCCTTTGTAATAATCTTTTTTATA JCCAATCATAA 176

NYNRAARNRARRRRNRNRRYN] [SRNRRRNARY) (NRRNARRRRRNNY| (NANARANNY

Query 121 GAGGCTI'CGGTAA'ITGATTI\(E(:]TECMTAATAA GCGCTCCTGACATEGCTTTTCCCC 180
Sbjct 177 GAGGCTTCGGTAATTGATTA CATTAATAATIIGGCGCTCCTGACATEGCTTTTCCCC 236

RN RN NN RRnananann (ARNRRRaaaann

Query 181 GAATAAATAATATAAGCTTCTGACTTT IACCACCCTCATTTCTCCETCCTATCATCCT 240
Sbjct 237 GAATAAATAATATAAGCTTCTGACTTTTACCACCCTCATTTCTCC

TCCTATCATCCT 296

Query 241 GGGGT GGAAGCAGGAGCCGGTACAGGATGAACTGTTTATCCYCCCT TGCAAGCAATT 300

NARERANRRNRRNA NN RnNRn g nannnuny! |yl (AN

Sbjct 297 GGGGTGGAAGCAGGAGCCGGTACAGGATGAACTGTTTATCCOCCIICTTGCAAGCAATT 356

Query 301 TAGCCCACGCTGGACCAT( ATTTAACTATTTTTTCACTTCACHTGGCGGGTATTT 360

NYNRNARNRARRANARNN| (N (NUNNRRNNRURRRRRNRunnnny| (NRNNNNRANAN

Sbjct 357 TAGCCCACGCTGGACCATC ATTTAACTATTTTTTCACTTCACIMTGGCGGGTATTT 416

ANRARR (NURRNRRRNANANARNRN (SURYRARRRNARN| (NANRNRY! (NHANAN

Query 361 C'ITCCA: l:!i:AGGAGCAATTAACTTCA CCACTATTATTAARIATAAAACCIICCTGCAG 420
Sbjct 417 CTTCCA AGGAGCAATTAACTTCAT(®ACCACTATTATTAAMATAAAACCIOCCTGCAG 476

NANL (AR RRNAN AR RRRRRRNnn gy | LTI

Query 421 CATC AATATCAAACACCWTATTTGTATGATCTGTAATAATCACE ZTTETCCTGC 480

Sbjct 477 CATCLICAATATCAAACACCTTTATTTGTATGATCTGTAATAATCACE TCCTGC 536

Query 481 TTCTCTCCC CTCGMGCAGGTATTACEATACTTCTTACAGACCGGAABCTAA 540
_ |||||||||||| |||E f||!||f||i|E||l||||||||||l|||||||||

Sbjct 537 TTCTCTC GCAGGTATTACEIATACTTCTTACAGACCGGA, 596

Query 541 ACACCACCTTCTTCGACCCTGC 562

Sbjct 597 ACACCACCTTCTTCGACCCTGC 618

Figure 5. The different of DNA sequences between the sample of this study and other
research samples

These results of this research serve valuable data about the genotype of fish, especially
genotype of species guppy fish in East Java. In addition, data from this study is also important

for further advance research of adaptation, phylogeny, and evolution of fish,

CONCLUSIONS

There is a relationship between P. reticulata species in East Java from Surabaya, Jombang,

Malang and Batu. They are-was identical and are hae-in the same group in the phylogenyetic tree.

P. reticulata from East Java was-is also identical and hae-ais in the same phylogeneticy group with
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species from other regions such as Sukabumi, West Java (KU692776.1); Pandeglang, Banten;

Dominican Republic; and Myanmar even though they genetically different and

different group P. reticulata from the South African; Brazil; and Sukabumi, West Java
(KU692775.1).
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ABSTRACT
Poecilia reticulata is a freshwater fish from the northeastern part of South America and spread widely to
various countries in Asia and other continents. However, rResearch about P. reticulate is limited even though
it is a well-known fish species in Indonesia. The purpose of study is-was to identify of-the fish species of P.
reticulata through DNA barcoding using the COI gene to determlne the phylogenetlc relatlonshlps among
fish populations in East Java, Indonesia. Rese s ier
Hish-species—n-tndenesia=In a present study, there were elght samples of P retlculata from four dlfferent
freshwater locations in East Java. Extraction, amplification, and sequencing of DNA samples were conducted
to obtain the genetic data and construct a phylogeny-phylogenetic tree based on DNA sequences. The COI
gene is the most popular markers to study genetic populations and phylogeography among the animal
kingdom. Our phylogenetic reconstruction showed a clear
phylogeny-tree—The-first-group-was-obtained-through that there were two groups of P. retlculata The first

group was obtain through speciesspecies-samples—from-East-Java from East Java, --Sukabumi, West Java
(KU692776.1),; Dominican Republic;; Pandeglang, Banten; and Myanmar. The second group was—Fhe

second-group-was P. reticulata from southern Africa,; Brazil,; and Sukabumi, West Java (KU692775.1).[m1]
The result of this study indicate that the guppy fish in East Java identic with P. reticulata from West Java
(KU692776.1), which a widely used inRESULTSpvz1-Fhe-phylogeny phylogenetic-tree-provides-information
abeut-pepulation classification based on evolutionary relationships.

These findings_of this study have important implication for the development develeping—ferof advance
research about adaptation, phylogeny, and evolution of fish, especially of guppy fish.

Keywords: Poecilia reticulata, DNA barcoding, COI gene, phylogeny

INTRODUCTION

The guppy (Poecilia reticulata) is a freshwater fish and a member of the family-Poecilidae
family. Guppies are originated from the northeastern part of South America and have been introduced
to many countries on every continent including Asia. Male guppies are smaller than the females-guppies.
The Mmales guppies-have a maximum length of 3.5 cmand the females are 6 cm in size. Female guppies
have silvery colour with thin fins and larger than the males. Male guppies are polymorphisms. They

have various combinations of colour patterns especially on the sides of the body and fins (Froese &
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Pauly, 2018). P. reticulata has several roles and benefits in life, including predators of several disease-
causing mosquito larvae (Saleeza et al., 2014), used as ornamental aquarium fish (Singh et al., 2010),
and act as an indicator of quality in the aquatic environments (Sarikaya et al., 2017).

There are 213 specsies of freshwater fish in the Java Island, Indonesia. Several specsies- are
endemic, but their ecosystem and biota are currently threatened (Hubert et al., 2015). In the Sunda area,
the biodiversity has increased over the past few centuries (Hoffman et al., 2010). The
diversity and distribution of freshwater fish provide different data in the Java Island. Suryaningsih et al.
(2018) revealed that P. reticulata can be found in the upper and middle parts of the river flow. P.
reticulata is easily found in various area and widespread throughout the world (Deacon et al., 2011). P.
reticulata can adapt even in polluted waters (Araujo et al., 2009), but research on genotypic variations
related to environmental conditions is limited (Tezuka et al., 2011). revious research with DNA
barcoding demonstrated that genotypic variation of fish species in Java and Bali islands had a very large
genetic distance even though in the same species (Dahruddin et al., 2016) and DNA barcoding of fin clip

samples from fish_can be used to biodiversity study in definite area and also in forensic analysis of

a threatened wildlife pv3sj(Nuryanto et al., 2018).

Molecular data
is more widely used to make phylogenetic trees. It data will be more stable in
the evolutionary process compared to the morphological data (Dharmayanti, 2018). The activity of
DNA- barcoding based on fragments of the COIl genewm4—H—found in_the mitochondrial
genomeserganeles and—has been generally applied to identification and research of animal
biodiversity including fishivs; (Bingpeng, 2018). DNA barcoding can also be carried out to
recognize species in terrestrial waters. Therefore, it can be used to monitor their distribution on the
lake, river, and water ecosystems in Indonesia (Hubert et al., 2015). Species identification is
essential for bio-conservation, preventing illegal exploitation, and protecting the species (Ciavaglia
et al., 2015;— Meganathan et al., 2013). P. reticulata is limited even
though it spreads widely in Indonesia (Hubert et al., 2015).

The benefit of this investigation will help other researchers a new understanding of ecology,

evolution, and classification on fish and especially of guppy fish.

The purpose of the present study to identify P. reticulata through DNA barcoding using
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the cytochrome c oxidase subunit | (COI) gene. It useful to determine the
phylogenetic relationship between P. reticulata populations in East Java, particularly in the river.

[U6]
BENEF 7
METHODS
Study Area and Sampling

The were conducted from January to February 2018. ish
obtained from the freshwater river in Surabaya, Jombang, Malang, and Batu (Figure 1). Determination of
sampling locations was performed based on the abundance of P. reticulata populations and their access
in the sampling process. The eight fish samples obtained with 2 fish from each sampling location.
Each sample was given a code based on the origin of the sample location (AL,
A2, B1, B2, C1, C2, D1, and D2) (Table 1).

TABLE 1. Sampling locations

Sampling Location

Sample Code (City/ Regency) Coordinate
; ﬁ; Surabaya 7°16'36,1"LS 112°45'44,9"BT
i g; Jombang 7°26'24,1"LS 112°17'45,5"BT
g g; Malang 8°03'55,3"LS 112°37'48,4"BT
7 D1 op: " 0nq "
8 D2 Batu 7°51'54,0"LS 112°31'45,1"BT
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FIGURE 1. Sampling Location in four City or Regency, East Java.

DNA Extraction

The isolation, amplification, and observation process of DNA band sequencing was
performed in the Molecular Genetic Laboratory of the Faculty of Science and Technology,
Airlangga University, Surabaya. The DNA was from muscle
tissue or meat of fish using Jena Bioscience reagent kit. It was performed using a column tube
centrifugation method containing silicon to collect DNA from fish and clean up from other
impurities. DNA samples obtained from the isolation process can be directly used for DNA[ms]
used for the next step, namely DNA amplification. If the isolated DNA sample is not used, it must
be stored at -20°C.

DNA Amplification

DNA amplification was conducted by Polymerase Chain Reaction (PCR) method. It was
done to obtain DNA from the COI gene. The copy of the DNA was performed using several

materials and conditions according to Table 2 and Table 3. Therefore, the sequencing process can
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be done. After DNA amplification was carried out, electrophoresis was performed to examine the
DNA samples and the base (bp). The target DNA was from the the

base-length-pairs—ef-mitochondrial COI gene with a base length of was around 600 bp—{electro
mage).(ma]

TABLE 2. PCR materials

Material Concentration Volume (pL)

1 kit KAPA2G Fast ReadyMix 1x 24

2 Primer FishF1 0.5 [u1Mm 2.5

3 Primer FishR1 0.5 Mm 2.5

4 ddH0 - 16

5 DNAsample 10-100 ng 2

6  Total - 50

TABLE 3. PCR Condition
Temperature  Volume
Step (°C) (L) Cycle

1 Pre-denaturation 96 3 1
2 Denaturation 96 0.5 40
3 Annealing 55 0.5 40
4 Extension 72 0.5 40
5 Post-extension 72 5 1

DNA Sequencing
DNA samples with a pair of FishF1 and FishR1 primer were delivered to First BASE

Laboratory through Genetics Science Indonesia Company, Jakarta, Indonesia. Data from DNA
band sequencing was obtained within two weeks. The results of DNA nucleotide bases (A, T, G,
and C) along with graphs of sequential chromatograms were obtained through the website of

download.base-asia.com.

Data Analysis
Forward and Reverse sequencing were performed to obtain DNA sequences. Then,
trimming process was performed. MEGAG software was used to combine a pair of DNA sequences
in order to produce a nucleotide base sequence from each sample. Basic Local Alignment Search

Tool (BLAST) analysis was conducted by using a nucleotide bases sequence. BLAST analysis
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was performed to examine the genetic species from each sample. It was obtained through
alignment with data on the nucleotide base sequence from Gen ank data. MEGAG software
was also used to compile phylogenetic trees based on the DNA bands sequence for each sample.
Phylogen trees were made by using sequence data from this study and Gen ank. The
Neighbor-Joining Tree method with Bootstrap 1000 times was used to make phylogen
trees.

RESULTS AND DISCUSSION

A pair of primers will flank the desired sequence area on the DNA sample for amplification.
DNA polymerase acts to compile a new DNA band based on the area flanked by a pair of primer.
The mixture of the primer ingredients, nucleotides, and DNA polymerase will be able to react in
the PCR machine (thermal cycler). It can carry out heating and cooling cycles automatically. Each
cycle takes several minutes. PCR generates billions of-copies of DNA band. DNA samples can be
useful to analyze various purposes (Audesirk, 2012).

In the present study, eight samples of P. reticulata were utilized for observation. The
amplification results of Al, A2, B1, B2, C1, C2, D1, and D2 demonstrated a visible band with a
base length between 500 - 750 bp (Figure 2). The bands of A1 and A2 samples were more visible
than bands of B1, B2, C1, C2, D1, and D2 (Figure 3). According to Lee et al. (2002), the distinct
of DNA band thickness indicated the distinct of DNA concentrations. The higher DNA
concentration indicated the more visible of DNA band. It revealed that A1 and A2 samples had
higher DNA concentrations compared to B1, B2, C1, C2, D1, and D2 sample. DNA bands on gel
electrophoresis that have more extensive base lengths will migrate slowly from the negative pole to
the positive pole, while DNA bands that have smaller base lengths can migrate more quickly (Lee
etal., 2002).
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Figure 2. DNA electrophoresis result of COI gene

Fish F1 and Fish R1 primers were used to determine the length of PCR amplification
fragments. The result of PCR amplification with the COI gene, Fish F1 and Fish R1 primers
demonstrated that each sample had more than 500 bp in size (Figure 3). According to Hebert et al.
(2003) barcoding COI gene should be 648 bp in length. Sequences of COI genes are
larger than 500 bp on the edge of the 5 'COI gene with sufficient information can be categorized in
GenBank as DNA barcodes (Benson et al., 2005). DNA barcoding is useful to identify a species by
comparing the DNA nucleotide (nitrogen base) sequence to the same gene from other known
species. In addition, DNA barcoding has been widely used for identifying the taxonomic status of
a species but not among individuals in the same species. This approach has proven to be useful in
animal kingdom when using parts of the mitochondrial COI gene (CBOL, 2009). The mitochondrial

COl gene is the most popular markers for the study of genetic populations and phylogeography
among the animal kingdom. The COI gene has high base nitrogen of Adenosine and Thymine and
high level of nucleotide variation. COI gene also can be used for the identification of marine
nematode species (Derycke et al., 2010) and fish species (Chang et al., 2016).

In the present study, DNA sequences from P. reticulata in East Java and sample sequences from
Gene-Bank's, were combined to compile phylogeny trees. There were two groups of P. reticulate, which
were formed from 18 samples of P. reticulata and one species of Micropoecilia picta -Fhey-were used
as out groups. (m111The first group was obtained from P. reticulata species in East Java (Al, A2, B1, B2,
C1, C2, D1, and D2); Sukabumi, West Java (KU692776.1); Dominican Republic (JX968694.1); Pandeglang,
Banten (KU692774.1); and Myanmar (LC190039.1 and LC190038.1), while the second group was obtained
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from southern Africa (KU568970.1 and KU568971.1); Brazil (GU702150.1 and GU702152.1); and
Sukabumi, West Java (KU692775.1) (Figure 3). There are two groups of P. reticulata because they live in a
different environment even though they are from the same species. Therefore, it urgently needs to investigate
the second group. Phylogenetic are the relationship based on the composition of DNA or protein sequences
that are similar to examine the evolutionary process (Baldauf, 2003). The phylogeny tree provides
information about population classification based on evolutionary relationships. k-the—reconstruction-of

Poecilia reticulata - Jombang (B2) ~ |

Poecilia reticulata - Malang (C1)
Poecilia reticulata - Malang (C2)
Poecilia reticulata - Jombang (B1)

Sample of

Poecilia reticulata - Batu (D2) This Stud
is Study

Poecilia reticulata - Batu (D1)
100 Poecilia reticulata . Syrabaya (A2)

Poecilia reticulata - Surabaya (A1) __|
Poecilia reticulata - Sukabumi_West Java (KU692776.1)
Poecilia reticulata - Dominican Republic (JX968694.1)
Poecilia reticulata - Pandeglang_Banten (KU692774.1)
Poecilia reticulata - Myanmar (LC190039.1)

Poecilia reticulata - Myanmar (LC190038.1)

Poecilia reticulata - South Africa (KU568970.1)

Poecilia reticulata - South Africa (KU568971.1)

— Poecilia reticulata - Brazil (GU702150.1)

Poecilia reticulata - Brazil (GU702152.1)

Poecilia reticulata - Sukabumi_West Java (KU692775.1)
Micropoecilia picta- Trinidan and Tobago (KP700520.1)

0.01

Figure 3. Phylogeny trees based on DNA sequences along with secondary data from Gene-bBank
(species name followed by origin area and sample code)

Guppy fish (P. reticulata) studied in this research (Surabaya, Jombang, Malang, and Batu) was
in one group with P. reticulata species from the Sukabumi area, West Java (KU692776.1), Dominican
Republic (JX968694.1), Pabdeglang, Banten (KU692774.1), and Myanmar (LC190039.1 and
LC190038.1). However, they are separated from the second group for namely-those from southern
Africa (KU568970.1 and KU568971.1); Brazil (GU702150.1 and GU702152.1); and Sukabumi, West
Java (KU692775.1) because they have a very identical sequence of nucleotide bases of 100% (Figure
4).
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P. reticulata studied in this study was separate from the P. reticulata group originating
southern Africa (KU568970.1 and KU568971.1); Brazil (GU702150.1 and GU702152.1); and
Sukabumi, West Java (KU692775.1) because they only have a lower level of similarity, which is 95%
among nucleotide base sequences. There are 27 different nucleotide bases between the 2 groups of P.
reticulata after the analysis (Figure 5). Previous research conducted by Dahruddin et al. (2016) showed
that the P. reticulata group had a substantial genetic distance even in similar species with a value
difference of 4.77%. The introduction of new species and hybridization among descendants in different

populations increase the genetic variation (Kolbe et al., 2004), and the introduction of new species can

construct a new genotypes [mi3](Ellstrand & Schierenbeck, 2000), and disguise adverse mutations

(Loewe & Hill, 2010). Tarallo et al. (2016) revealed that salinity and migration-ean’t _not
only physiological and morphological characters but also the genes characterimi4) (nucleotide base

consist of G and C) of teleostinfish-{Faralle—et-al;—2016). These factors increase invasion and
adaptation to new areas (Perry et al., 2001). DNA barcoding has been widely used to identify a gene
species by comparing nucleotide sequences. The mitochondrial of COI gene is the most popular markers
to study genetic populations and phylogeography, particularly in fish. Phylogenetics is the relationship
based on identical DNA or protein sequence composition to estimate the evolutionary process and

evolutionary relationships of living things.
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Expect Identities Gaps Strand
1038 bits(562) 0.0 562/562(100%) 0/562(0%) Plus/Plus

TGATCCGAGCCGAACTCAGCCAACCAGGGGCCCTCCTGGGAGATGATCAAATTTATAATG
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TGATCCGAGCCGAACTCAGCCAACCAGGGGCCCTCCTGGGAGATGATCAAATTTATAATG
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TTGTTACAGCTCATGCCTTTGT. CTTTTTTATAGTTATGCCAATCATAATT

GAGGCTTCGGTAATTGATTAGT TCCATTAATAATCGGCGCTCCTGACATGGCTTTTCCCC

LECELREEEEEE e e et e e e e e e
GAGGCTTCGGTAATTGATTAGTTCCATTAATAATCGGCGCTCCTGACATGGCTTTTCCCC

GAATAAATAATATAAGCTTCTGACTTTTACCACCCTCATTTCTCCTTCTCCTATCATCCT
LLLECLTEE LR e eee e e e et

GAATAAATAATATAAGCTTCTGACTTTTACCACCCTCATTTCTCCTTCTCCTATCATCCT

CTGGGGTGGAAGCAGGAGCCGGTACAGGATGAACTGTTTATCCTCCCCTTGCAAGCAATT

CTGGGGT GGAAGCAGGAGCCGGTACAGGAT GAACTGTTTATCCTCCCCTTGCAAGCAA

TAGCCCACGCTGGACCATCTGTAGATTTAACTATTTTTTCACTTCACTTGGCGGGTATTT

CLLCELCEETLEEEEE LR e e et

TAGCCCACGCTGGACCATCTGTAGATTTAACTATTTTTTCACTTCACTTGGCGGGTATTT

CTTCCATTCTAGGAGCAATTAACTTCATTACCACTATTATTAATATAAAACCACCTGCAG

LECELLEEEEEEREE et e e et et e ee e e e e e e
CTTCCATTCTAGGAGCAATTAACTTCATTACCACTATTATTAATATAAAACCACCTGCAG

CATCACAATATCAAACACCTTTATTTGTATGATCTGTAATAATCACGGCCGTCCTCCTGC

LLLCLELEEEEEEEE L e e e e ety
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LLLCLEEEEEE R e e et ee e e e e e e e ee e e e e ey

TTCTCTCCCTTCCCGTTCTCGCCGCAGGTATTACCATACTTCTTACAGACCGGAACCTAA
ACACCACCTTCTTCGACCCTGC 562
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ACACCACCTTCTTCGACCCTGC 621
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Figure 4. The sequences of nitrogen DNA base is identic between the sample of this study
and other research samples
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Query 1 TGATCCGAGCCGAACTCAGCCAACCRIGGGGCCCTCCTGGEPGATGATCAAATTTATAATG 60
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Sbjct 57  TGATCCGAGCCGAACTCAGCCAACCHIGGGGCCCTCCTGGGEGATGATCAAATTTATAATG 116
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Query 61 GTTACAGCTCATGCCTTTGTAATAATCTTTT IATAETTE CCAATCATAA 120
Sbjct 117 GTTACAGCTCATGCCTTTGTAATAATCTTTTTTATA JCCAATCATAA 176

NYNRAARNRARRRRNRNRRYN] [SRNRRRNARY) (NRRNARRRRRNNY| (NANARANNY

Query 121 GAGGCTI'CGGTAA'ITGATTI\(E(:]TECMTAATAA GCGCTCCTGACATEGCTTTTCCCC 180
Sbjct 177 GAGGCTTCGGTAATTGATTA CATTAATAATIIGGCGCTCCTGACATEGCTTTTCCCC 236

RN RN NN RRnananann (ARNRRRaaaann

Query 181 GAATAAATAATATAAGCTTCTGACTTT IACCACCCTCATTTCTCCETCCTATCATCCT 240
Sbjct 237 GAATAAATAATATAAGCTTCTGACTTTTACCACCCTCATTTCTCC

TCCTATCATCCT 296

Query 241 GGGGT GGAAGCAGGAGCCGGTACAGGATGAACTGTTTATCCYCCCT TGCAAGCAATT 300

NARERANRRNRRNA NN RnNRn g nannnuny! |yl (AN

Sbjct 297 GGGGTGGAAGCAGGAGCCGGTACAGGATGAACTGTTTATCCOCCIICTTGCAAGCAATT 356

Query 301 TAGCCCACGCTGGACCAT( ATTTAACTATTTTTTCACTTCACHTGGCGGGTATTT 360

NYNRNARNRARRANARNN| (N (NUNNRRNNRURRRRRNRunnnny| (NRNNNNRANAN

Sbjct 357 TAGCCCACGCTGGACCATC ATTTAACTATTTTTTCACTTCACIMTGGCGGGTATTT 416

ANRARR (NURRNRRRNANANARNRN (SURYRARRRNARN| (NANRNRY! (NHANAN

Query 361 C'ITCCA: l:!i:AGGAGCAATTAACTTCA CCACTATTATTAARIATAAAACCIICCTGCAG 420
Sbjct 417 CTTCCA AGGAGCAATTAACTTCAT(®ACCACTATTATTAAMATAAAACCIOCCTGCAG 476

NANL (AR RRNAN AR RRRRRRNnn gy | LTI

Query 421 CATC AATATCAAACACCWTATTTGTATGATCTGTAATAATCACE ZTTETCCTGC 480

Sbjct 477 CATCLICAATATCAAACACCTTTATTTGTATGATCTGTAATAATCACE TCCTGC 536

Query 481 TTCTCTCCC CTCGMGCAGGTATTACEATACTTCTTACAGACCGGAABCTAA 540
_ |||||||||||| |||E f||!||f||i|E||l||||||||||l|||||||||

Sbjct 537 TTCTCTC GCAGGTATTACEIATACTTCTTACAGACCGGA, 596

Query 541 ACACCACCTTCTTCGACCCTGC 562

Sbjct 597 ACACCACCTTCTTCGACCCTGC 618

Figure 5. The different of DNA sequences between the sample of this study and other
research samples

These results of this research serve valuable data about the genotype of fish, especially
genotype of species guppy fish in East Java. In addition, data from this study is also important

for further advance research of adaptation, phylogeny, and evolution of fish,

CONCLUSIONS

There is a relationship between P. reticulata species in East Java from Surabaya, Jombang,

Malang and Batu. They are-was identical and are hae-in the same group in the phylogenyetic tree.

P. reticulata from East Java was-is also identical and hae-ais in the same phylogeneticy group with
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species from other regions such as Sukabumi, West Java (KU692776.1); Pandeglang, Banten;

Dominican Republic; and Myanmar even though they genetically different and

different group P. reticulata from the South African; Brazil; and Sukabumi, West Java
(KU692775.1).
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ABSTRACT
Poecilia reticulata is a freshwater fish from the northeastern part of South America and spread widely to
various countries in Asia and other continents. However, rResearch about P. reticulate is limited even though
it is a well-known fish species in Indonesia. The purpose of study is-was to identify of-the fish species of P.
reticulata through DNA barcoding using the COI gene to determlne the phylogenetlc relatlonshlps among
fish populations in East Java, Indonesia. Rese s ier
Hish-species—n-tndenesia=In a present study, there were elght samples of P retlculata from four dlfferent
freshwater locations in East Java. Extraction, amplification, and sequencing of DNA samples were conducted
to obtain the genetic data and construct a phylogeny-phylogenetic tree based on DNA sequences. The COI
gene is the most popular markers to study genetic populations and phylogeography among the animal
kingdom. Our phylogenetic reconstruction showed a clear
phylogeny-tree—The-first-group-was-obtained-through that there were two groups of P. retlculata The first

group was obtain through speciesspecies-samples—from-East-Java from East Java, --Sukabumi, West Java
(KU692776.1),; Dominican Republic;; Pandeglang, Banten; and Myanmar. The second group was—Fhe

second-group-was P. reticulata from southern Africa,; Brazil,; and Sukabumi, West Java (KU692775.1).[m1]
The result of this study indicate that the guppy fish in East Java identic with P. reticulata from West Java
(KU692776.1), which a widely used inRESULTSpvz1-Fhe-phylogeny phylogenetic-tree-provides-information
abeut-pepulation classification based on evolutionary relationships.

These findings_of this study have important implication for the development develeping—ferof advance
research about adaptation, phylogeny, and evolution of fish, especially of guppy fish.

Keywords: Poecilia reticulata, DNA barcoding, COI gene, phylogeny

INTRODUCTION

The guppy (Poecilia reticulata) is a freshwater fish and a member of the family-Poecilidae
family. Guppies are originated from the northeastern part of South America and have been introduced
to many countries on every continent including Asia. Male guppies are smaller than the females-guppies.
The Mmales guppies-have a maximum length of 3.5 cmand the females are 6 cm in size. Female guppies
have silvery colour with thin fins and larger than the males. Male guppies are polymorphisms. They

have various combinations of colour patterns especially on the sides of the body and fins (Froese &


mailto:sucipto-h@fst.unair.ac.id

© 00 N o o A W DN B

W oW RN RN DD RN DD NN RNDND R B PR R R R Rl
P O © © N o O B W N P O © 0O ~N o U M W N kB O

Pauly, 2018). P. reticulata has several roles and benefits in life, including predators of several disease-
causing mosquito larvae (Saleeza et al., 2014), used as ornamental aquarium fish (Singh et al., 2010),
and act as an indicator of quality in the aquatic environments (Sarikaya et al., 2017).

There are 213 specsies of freshwater fish in the Java Island, Indonesia. Several specsies- are
endemic, but their ecosystem and biota are currently threatened (Hubert et al., 2015). In the Sunda area,
the biodiversity has increased over the past few centuries (Hoffman et al., 2010). The
diversity and distribution of freshwater fish provide different data in the Java Island. Suryaningsih et al.
(2018) revealed that P. reticulata can be found in the upper and middle parts of the river flow. P.
reticulata is easily found in various area and widespread throughout the world (Deacon et al., 2011). P.
reticulata can adapt even in polluted waters (Araujo et al., 2009), but research on genotypic variations
related to environmental conditions is limited (Tezuka et al., 2011). revious research with DNA
barcoding demonstrated that genotypic variation of fish species in Java and Bali islands had a very large
genetic distance even though in the same species (Dahruddin et al., 2016) and DNA barcoding of fin clip

samples from fish_can be used to biodiversity study in definite area and also in forensic analysis of

a threatened wildlife pv3sj(Nuryanto et al., 2018).

Molecular data
is more widely used to make phylogenetic trees. It data will be more stable in
the evolutionary process compared to the morphological data (Dharmayanti, 2018). The activity of
DNA- barcoding based on fragments of the COIl genewm4—H—found in_the mitochondrial
genomeserganeles and—has been generally applied to identification and research of animal
biodiversity including fishivs; (Bingpeng, 2018). DNA barcoding can also be carried out to
recognize species in terrestrial waters. Therefore, it can be used to monitor their distribution on the
lake, river, and water ecosystems in Indonesia (Hubert et al., 2015). Species identification is
essential for bio-conservation, preventing illegal exploitation, and protecting the species (Ciavaglia
et al., 2015;— Meganathan et al., 2013). P. reticulata is limited even
though it spreads widely in Indonesia (Hubert et al., 2015).

The benefit of this investigation will help other researchers a new understanding of ecology,

evolution, and classification on fish and especially of guppy fish.

The purpose of the present study to identify P. reticulata through DNA barcoding using
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the cytochrome c oxidase subunit | (COI) gene. It useful to determine the
phylogenetic relationship between P. reticulata populations in East Java, particularly in the river.

[U6]
BENEF 7
METHODS
Study Area and Sampling

The were conducted from January to February 2018. ish
obtained from the freshwater river in Surabaya, Jombang, Malang, and Batu (Figure 1). Determination of
sampling locations was performed based on the abundance of P. reticulata populations and their access
in the sampling process. The eight fish samples obtained with 2 fish from each sampling location.
Each sample was given a code based on the origin of the sample location (AL,
A2, B1, B2, C1, C2, D1, and D2) (Table 1).

TABLE 1. Sampling locations

Sampling Location

Sample Code (City/ Regency) Coordinate
; ﬁ; Surabaya 7°16'36,1"LS 112°45'44,9"BT
i g; Jombang 7°26'24,1"LS 112°17'45,5"BT
g g; Malang 8°03'55,3"LS 112°37'48,4"BT
7 D1 op: " 0nq "
8 D2 Batu 7°51'54,0"LS 112°31'45,1"BT
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FIGURE 1. Sampling Location in four City or Regency, East Java.

DNA Extraction

The isolation, amplification, and observation process of DNA band sequencing was
performed in the Molecular Genetic Laboratory of the Faculty of Science and Technology,
Airlangga University, Surabaya. The DNA was from muscle
tissue or meat of fish using Jena Bioscience reagent kit. It was performed using a column tube
centrifugation method containing silicon to collect DNA from fish and clean up from other
impurities. DNA samples obtained from the isolation process can be directly used for DNA[ms]
used for the next step, namely DNA amplification. If the isolated DNA sample is not used, it must
be stored at -20°C.

DNA Amplification

DNA amplification was conducted by Polymerase Chain Reaction (PCR) method. It was
done to obtain DNA from the COI gene. The copy of the DNA was performed using several

materials and conditions according to Table 2 and Table 3. Therefore, the sequencing process can
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be done. After DNA amplification was carried out, electrophoresis was performed to examine the
DNA samples and the base (bp). The target DNA was from the the

base-length-pairs—ef-mitochondrial COI gene with a base length of was around 600 bp—{electro
mage).(ma]

TABLE 2. PCR materials

Material Concentration Volume (pL)

1 kit KAPA2G Fast ReadyMix 1x 24

2 Primer FishF1 0.5 [u1Mm 2.5

3 Primer FishR1 0.5 Mm 2.5

4 ddH0 - 16

5 DNAsample 10-100 ng 2

6  Total - 50

TABLE 3. PCR Condition
Temperature  Volume
Step (°C) (L) Cycle

1 Pre-denaturation 96 3 1
2 Denaturation 96 0.5 40
3 Annealing 55 0.5 40
4 Extension 72 0.5 40
5 Post-extension 72 5 1

DNA Sequencing
DNA samples with a pair of FishF1 and FishR1 primer were delivered to First BASE

Laboratory through Genetics Science Indonesia Company, Jakarta, Indonesia. Data from DNA
band sequencing was obtained within two weeks. The results of DNA nucleotide bases (A, T, G,
and C) along with graphs of sequential chromatograms were obtained through the website of

download.base-asia.com.

Data Analysis
Forward and Reverse sequencing were performed to obtain DNA sequences. Then,
trimming process was performed. MEGAG software was used to combine a pair of DNA sequences
in order to produce a nucleotide base sequence from each sample. Basic Local Alignment Search

Tool (BLAST) analysis was conducted by using a nucleotide bases sequence. BLAST analysis
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was performed to examine the genetic species from each sample. It was obtained through
alignment with data on the nucleotide base sequence from Gen ank data. MEGAG software
was also used to compile phylogenetic trees based on the DNA bands sequence for each sample.
Phylogen trees were made by using sequence data from this study and Gen ank. The
Neighbor-Joining Tree method with Bootstrap 1000 times was used to make phylogen
trees.

RESULTS AND DISCUSSION

A pair of primers will flank the desired sequence area on the DNA sample for amplification.
DNA polymerase acts to compile a new DNA band based on the area flanked by a pair of primer.
The mixture of the primer ingredients, nucleotides, and DNA polymerase will be able to react in
the PCR machine (thermal cycler). It can carry out heating and cooling cycles automatically. Each
cycle takes several minutes. PCR generates billions of-copies of DNA band. DNA samples can be
useful to analyze various purposes (Audesirk, 2012).

In the present study, eight samples of P. reticulata were utilized for observation. The
amplification results of Al, A2, B1, B2, C1, C2, D1, and D2 demonstrated a visible band with a
base length between 500 - 750 bp (Figure 2). The bands of A1 and A2 samples were more visible
than bands of B1, B2, C1, C2, D1, and D2 (Figure 3). According to Lee et al. (2002), the distinct
of DNA band thickness indicated the distinct of DNA concentrations. The higher DNA
concentration indicated the more visible of DNA band. It revealed that A1 and A2 samples had
higher DNA concentrations compared to B1, B2, C1, C2, D1, and D2 sample. DNA bands on gel
electrophoresis that have more extensive base lengths will migrate slowly from the negative pole to
the positive pole, while DNA bands that have smaller base lengths can migrate more quickly (Lee
etal., 2002).
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Figure 2. DNA electrophoresis result of COI gene

Fish F1 and Fish R1 primers were used to determine the length of PCR amplification
fragments. The result of PCR amplification with the COI gene, Fish F1 and Fish R1 primers
demonstrated that each sample had more than 500 bp in size (Figure 3). According to Hebert et al.
(2003) barcoding COI gene should be 648 bp in length. Sequences of COI genes are
larger than 500 bp on the edge of the 5 'COI gene with sufficient information can be categorized in
GenBank as DNA barcodes (Benson et al., 2005). DNA barcoding is useful to identify a species by
comparing the DNA nucleotide (nitrogen base) sequence to the same gene from other known
species. In addition, DNA barcoding has been widely used for identifying the taxonomic status of
a species but not among individuals in the same species. This approach has proven to be useful in
animal kingdom when using parts of the mitochondrial COI gene (CBOL, 2009). The mitochondrial

COl gene is the most popular markers for the study of genetic populations and phylogeography
among the animal kingdom. The COI gene has high base nitrogen of Adenosine and Thymine and
high level of nucleotide variation. COI gene also can be used for the identification of marine
nematode species (Derycke et al., 2010) and fish species (Chang et al., 2016).

In the present study, DNA sequences from P. reticulata in East Java and sample sequences from
Gene-Bank's, were combined to compile phylogeny trees. There were two groups of P. reticulate, which
were formed from 18 samples of P. reticulata and one species of Micropoecilia picta -Fhey-were used
as out groups. (m111The first group was obtained from P. reticulata species in East Java (Al, A2, B1, B2,
C1, C2, D1, and D2); Sukabumi, West Java (KU692776.1); Dominican Republic (JX968694.1); Pandeglang,
Banten (KU692774.1); and Myanmar (LC190039.1 and LC190038.1), while the second group was obtained
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from southern Africa (KU568970.1 and KU568971.1); Brazil (GU702150.1 and GU702152.1); and
Sukabumi, West Java (KU692775.1) (Figure 3). There are two groups of P. reticulata because they live in a
different environment even though they are from the same species. Therefore, it urgently needs to investigate
the second group. Phylogenetic are the relationship based on the composition of DNA or protein sequences
that are similar to examine the evolutionary process (Baldauf, 2003). The phylogeny tree provides
information about population classification based on evolutionary relationships. k-the—reconstruction-of

Poecilia reticulata - Jombang (B2) ~ |

Poecilia reticulata - Malang (C1)
Poecilia reticulata - Malang (C2)
Poecilia reticulata - Jombang (B1)

Sample of

Poecilia reticulata - Batu (D2) This Stud
is Study

Poecilia reticulata - Batu (D1)
100 Poecilia reticulata . Syrabaya (A2)

Poecilia reticulata - Surabaya (A1) __|
Poecilia reticulata - Sukabumi_West Java (KU692776.1)
Poecilia reticulata - Dominican Republic (JX968694.1)
Poecilia reticulata - Pandeglang_Banten (KU692774.1)
Poecilia reticulata - Myanmar (LC190039.1)

Poecilia reticulata - Myanmar (LC190038.1)

Poecilia reticulata - South Africa (KU568970.1)

Poecilia reticulata - South Africa (KU568971.1)

— Poecilia reticulata - Brazil (GU702150.1)

Poecilia reticulata - Brazil (GU702152.1)

Poecilia reticulata - Sukabumi_West Java (KU692775.1)
Micropoecilia picta- Trinidan and Tobago (KP700520.1)

0.01

Figure 3. Phylogeny trees based on DNA sequences along with secondary data from Gene-bBank
(species name followed by origin area and sample code)

Guppy fish (P. reticulata) studied in this research (Surabaya, Jombang, Malang, and Batu) was
in one group with P. reticulata species from the Sukabumi area, West Java (KU692776.1), Dominican
Republic (JX968694.1), Pabdeglang, Banten (KU692774.1), and Myanmar (LC190039.1 and
LC190038.1). However, they are separated from the second group for namely-those from southern
Africa (KU568970.1 and KU568971.1); Brazil (GU702150.1 and GU702152.1); and Sukabumi, West
Java (KU692775.1) because they have a very identical sequence of nucleotide bases of 100% (Figure
4).
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P. reticulata studied in this study was separate from the P. reticulata group originating
southern Africa (KU568970.1 and KU568971.1); Brazil (GU702150.1 and GU702152.1); and
Sukabumi, West Java (KU692775.1) because they only have a lower level of similarity, which is 95%
among nucleotide base sequences. There are 27 different nucleotide bases between the 2 groups of P.
reticulata after the analysis (Figure 5). Previous research conducted by Dahruddin et al. (2016) showed
that the P. reticulata group had a substantial genetic distance even in similar species with a value
difference of 4.77%. The introduction of new species and hybridization among descendants in different

populations increase the genetic variation (Kolbe et al., 2004), and the introduction of new species can

construct a new genotypes [mi3](Ellstrand & Schierenbeck, 2000), and disguise adverse mutations

(Loewe & Hill, 2010). Tarallo et al. (2016) revealed that salinity and migration-ean’t _not
only physiological and morphological characters but also the genes characterimi4) (nucleotide base

consist of G and C) of teleostinfish-{Faralle—et-al;—2016). These factors increase invasion and
adaptation to new areas (Perry et al., 2001). DNA barcoding has been widely used to identify a gene
species by comparing nucleotide sequences. The mitochondrial of COI gene is the most popular markers
to study genetic populations and phylogeography, particularly in fish. Phylogenetics is the relationship
based on identical DNA or protein sequence composition to estimate the evolutionary process and

evolutionary relationships of living things.



A wonNN

Score

Query
Sbjct
Query
Sbict
Query
Sbjct
Query
Sbjct
Query
Sbjct
Query
Sbict
Query
Sbijct
Query
Sbjct
Query
Sbjct
Query
Sbjct

1

60

6l

120

121

180

181

240

241

300

301

360

36l

420

421

480

481

540

541

600

Expect Identities Gaps Strand
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TGATCCGAGCCGAACTCAGCCAACCAGGGGCCCTCCTGGGAGATGATCAAATTTATAATG
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TGATCCGAGCCGAACTCAGCCAACCAGGGGCCCTCCTGGGAGATGATCAAATTTATAATG
TAATTGTTACAGCTCATGCCTTTGTAATAATCTTTTTTATAGTTATGCCAATCATAATTG

|I|I|||II|I|I1||II||III|I|I||IIIIIIIIIIIEIIIII||I|I||||I|||I

TTGTTACAGCTCATGCCTTTGT. CTTTTTTATAGTTATGCCAATCATAATT

GAGGCTTCGGTAATTGATTAGT TCCATTAATAATCGGCGCTCCTGACATGGCTTTTCCCC

LECELREEEEEE e e et e e e e e e
GAGGCTTCGGTAATTGATTAGTTCCATTAATAATCGGCGCTCCTGACATGGCTTTTCCCC

GAATAAATAATATAAGCTTCTGACTTTTACCACCCTCATTTCTCCTTCTCCTATCATCCT
LLLECLTEE LR e eee e e e et

GAATAAATAATATAAGCTTCTGACTTTTACCACCCTCATTTCTCCTTCTCCTATCATCCT

CTGGGGTGGAAGCAGGAGCCGGTACAGGATGAACTGTTTATCCTCCCCTTGCAAGCAATT

CTGGGGT GGAAGCAGGAGCCGGTACAGGAT GAACTGTTTATCCTCCCCTTGCAAGCAA

TAGCCCACGCTGGACCATCTGTAGATTTAACTATTTTTTCACTTCACTTGGCGGGTATTT

CLLCELCEETLEEEEE LR e e et

TAGCCCACGCTGGACCATCTGTAGATTTAACTATTTTTTCACTTCACTTGGCGGGTATTT

CTTCCATTCTAGGAGCAATTAACTTCATTACCACTATTATTAATATAAAACCACCTGCAG

LECELLEEEEEEREE et e e et et e ee e e e e e e
CTTCCATTCTAGGAGCAATTAACTTCATTACCACTATTATTAATATAAAACCACCTGCAG

CATCACAATATCAAACACCTTTATTTGTATGATCTGTAATAATCACGGCCGTCCTCCTGC

LLLCLELEEEEEEEE L e e e e ety

CATCACAATATCAAACACCTTTATTTGTATGATCTGTAATAATCACGGCCGTCCTCCTGC
TTCTCTCCCTTCCCGTTCTCGCCGCAGGTATTACCATACTTCTTACAGACCGGAACCTAA

LLLCLEEEEEE R e e et ee e e e e e e e ee e e e e ey

TTCTCTCCCTTCCCGTTCTCGCCGCAGGTATTACCATACTTCTTACAGACCGGAACCTAA
ACACCACCTTCTTCGACCCTGC 562

LLLLLLLELTTEEEELTTL

ACACCACCTTCTTCGACCCTGC 621

60

119

120

179

180

239

240

299

300

359

360

419
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Figure 4. The sequences of nitrogen DNA base is identic between the sample of this study
and other research samples
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Query 1 TGATCCGAGCCGAACTCAGCCAACCRIGGGGCCCTCCTGGEPGATGATCAAATTTATAATG 60
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Sbjct 57  TGATCCGAGCCGAACTCAGCCAACCHIGGGGCCCTCCTGGGEGATGATCAAATTTATAATG 116

IIII AARURURARRRRRNRAR NN RnRRnnnuAyn [N Jyaaaaaaa |

Query 61 GTTACAGCTCATGCCTTTGTAATAATCTTTT IATAETTE CCAATCATAA 120
Sbjct 117 GTTACAGCTCATGCCTTTGTAATAATCTTTTTTATA JCCAATCATAA 176

NYNRAARNRARRRRNRNRRYN] [SRNRRRNARY) (NRRNARRRRRNNY| (NANARANNY

Query 121 GAGGCTI'CGGTAA'ITGATTI\(E(:]TECMTAATAA GCGCTCCTGACATEGCTTTTCCCC 180
Sbjct 177 GAGGCTTCGGTAATTGATTA CATTAATAATIIGGCGCTCCTGACATEGCTTTTCCCC 236

RN RN NN RRnananann (ARNRRRaaaann

Query 181 GAATAAATAATATAAGCTTCTGACTTT IACCACCCTCATTTCTCCETCCTATCATCCT 240
Sbjct 237 GAATAAATAATATAAGCTTCTGACTTTTACCACCCTCATTTCTCC

TCCTATCATCCT 296

Query 241 GGGGT GGAAGCAGGAGCCGGTACAGGATGAACTGTTTATCCYCCCT TGCAAGCAATT 300

NARERANRRNRRNA NN RnNRn g nannnuny! |yl (AN

Sbjct 297 GGGGTGGAAGCAGGAGCCGGTACAGGATGAACTGTTTATCCOCCIICTTGCAAGCAATT 356

Query 301 TAGCCCACGCTGGACCAT( ATTTAACTATTTTTTCACTTCACHTGGCGGGTATTT 360

NYNRNARNRARRANARNN| (N (NUNNRRNNRURRRRRNRunnnny| (NRNNNNRANAN

Sbjct 357 TAGCCCACGCTGGACCATC ATTTAACTATTTTTTCACTTCACIMTGGCGGGTATTT 416

ANRARR (NURRNRRRNANANARNRN (SURYRARRRNARN| (NANRNRY! (NHANAN

Query 361 C'ITCCA: l:!i:AGGAGCAATTAACTTCA CCACTATTATTAARIATAAAACCIICCTGCAG 420
Sbjct 417 CTTCCA AGGAGCAATTAACTTCAT(®ACCACTATTATTAAMATAAAACCIOCCTGCAG 476

NANL (AR RRNAN AR RRRRRRNnn gy | LTI

Query 421 CATC AATATCAAACACCWTATTTGTATGATCTGTAATAATCACE ZTTETCCTGC 480

Sbjct 477 CATCLICAATATCAAACACCTTTATTTGTATGATCTGTAATAATCACE TCCTGC 536

Query 481 TTCTCTCCC CTCGMGCAGGTATTACEATACTTCTTACAGACCGGAABCTAA 540
_ |||||||||||| |||E f||!||f||i|E||l||||||||||l|||||||||

Sbjct 537 TTCTCTC GCAGGTATTACEIATACTTCTTACAGACCGGA, 596

Query 541 ACACCACCTTCTTCGACCCTGC 562

Sbjct 597 ACACCACCTTCTTCGACCCTGC 618

Figure 5. The different of DNA sequences between the sample of this study and other
research samples

These results of this research serve valuable data about the genotype of fish, especially
genotype of species guppy fish in East Java. In addition, data from this study is also important

for further advance research of adaptation, phylogeny, and evolution of fish,

CONCLUSIONS

There is a relationship between P. reticulata species in East Java from Surabaya, Jombang,

Malang and Batu. They are-was identical and are hae-in the same group in the phylogenyetic tree.

P. reticulata from East Java was-is also identical and hae-ais in the same phylogeneticy group with
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species from other regions such as Sukabumi, West Java (KU692776.1); Pandeglang, Banten;

Dominican Republic; and Myanmar even though they genetically different and

different group P. reticulata from the South African; Brazil; and Sukabumi, West Java
(KU692775.1).
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