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Lampiran 1.3 Cara kerja analisis komposisi nukleotida Betta brownorum

(2 *Untitled - Notepad — m} x

| o File Edit Format View Help BBbC
Paste | CTCCTTACTAAAATTGCTAATGACGCACTAGTTGACCTCCCCGCCCCCTCAAACATTTCTGCTTGATGAAACTTTGGCTCCCTCTTGGEGCTTTGCCTAGTGGCCCAGCTTATAACA ~ loqdin
~ Y GGCCTTTTTCTTGCAATACACTACACTTCTGACATCTCAATAGCTTTTTCATCAGTCGCACACATTTGCCGAGATGTTAACTATGGGTGGCTCGTTCGAACATACATGCAAACGGA
Cf GCATCCTTCTTTTITCATTTGCATTTACTTCCACATTGGTCGAGGCCTTTACTATGGTTCCTACATATACAAAGAAGTCTGAAATATCGGAGTTGTTCTCTTACTACTTACAATAATA
ACTGCATTCGTGGETTACGTCCTCCCCTGRGGCCAAATATCATTTTGAGGGGCCACAGTTATCACCAACCTATTATCCGCCGTCCCTTATATGGGAAACACCCTAGTTCAATGAATT 1
NaVi TGAGGCGGCTTCTCAGTTGATAACGCTACCTTGACTCGTTTTTTCGCCTTTCATTTTCTCTTITCCATTTATCATTGCAGCTATGACAGT TATTCACCTGCTCTTTTTACATGATACG
GGCTCAAATAACCCGGCTGGAT TAAGCCCARACACAGACAAMATTTCCTTCCACCCATACTTCGCCTTCAAAGATTTCCTAGGTTTTGCAGCCCTTTTAATTGCATTAATCTCACTA i
Search | TCTTTGTTTTCACCCAACCTGCTAGGAGACCCAGACAATTTTACCCCCGCCAACCCCCTAGTAACCCCGCCTCATATCAAGCCAGAATGGTATTTCTTATTCGCCTACGCAATCCTG

CGBTCCATCCCTAACAAGTTAGGAGGAGTGCTGECCCTTCTGECTTCTATTCTTATTCTAATGCTGETTCCCCTTCTACACACATCARAACAACGAAGCCTAACATACCGCCCAGTC  Mikks
Heading TCACAACTCCTCTTTTEGCTTTTARTCGCAGACGTTGCAATTCTTACT TEGATTGGCGECATGCC TETAGAAGACCCCTACATTATCATCEGCCARGCGECATCCCTTGTTTACTTT s
CTTCTATTCCTAATTTTATACCAGCAGC TEGCATCCTCGAAGACAAACTTTCTTCAGACAACCCCCCCTA
BAB
4 Ha| b
4 4 wror

Ln1, Col 1074 100%  Windows (CRLF) UTF-&

Ik T

Keterangan: Membuka notepad lalu menyalin hasil sekuensing di lembar notepad

Google ncti x| & @ Q & = (
Semua Gambar Shopping Video Video singkat Berita Maps Lainnya - Alat -
py National Insiitutes of Health (NIF) | (gov) Pusat Nasional untuk

hitps:/fwwvay.nchi.nim.nin.gov. - Terjemahkan halaman ini . .
National Center for Biotechnology Information Informasi Bloteknologl
Welcome to NCEI. The National Center for Biotechnology Information advances science and health . (N ational Center for

NCB

by providing access to biomedical and genomic information. About __. 1 .
Biotechnology

PubMed N Information)

With this update, the email feature will also require My NCBI login _.. Perusahaan i

Nucleotide > Pusat Nasional Informasi Bioteknologi adalah bagian dari
Nucleotide. The Nucleotide database is a collection of Perpustakaan Kedokieran Nasional Amerika Serikat,

sebuah cabang dari Institut Kesehatan Nasional. NCBI
Nucleotide BLAST > terletak di Bethesda, Maryland dan didirikan pada tahun
The core nucleotide BLAST database consists of ... 1988 melalui undang-undang yang disponseri oleh Senator
Claude Pepper.

BLAST > Source: Wikipedia
Access keys NCBI Homepage MyNCBI Homepage Main _..

Gene N

Gene. Gene integrates information from a wide range of species. A ... ® ncbi.nim.nih.gov

Keterangan: Membuka Google lalu menuliskan https://www.ncbi.nlm.nih.gov,

kemudian memilih BLAST.



¢ 5 C % blastncbinim.nihgov/Blastcgi
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Effective August 2025, the ClusteredNR database will become the default Protein BLAST database. Learn more about ClusteredNR

Basic Local Alignment Search Tool

BLAST finds regions of similarity between biological sequences. The
prog leotide or protein to
databases and calculates the statistical significance. Learn more

Mon, 17 Mar 2025

ElasticBLAST 1.4.0 is now available!

Improvements include upgrading to GCP Artifact Registry
and better handling of job completion status in
kubernetes version 1.30+.

[&l More BLAST news...

Web BLAST

Wy

/

Keterangan: Memilih menu Nukleotide BLAST.
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BLAST “» blastn suite

Home Recent Resulis  Saved Help

I o Important update

Effective August 2025, the ClusteredNR database will become the default Protein BLAST database. Learn more about ClusteredNR

m blastp | blastx | tblastn tblastx

Standard Nucleotide BLAST

BLASTN programs search nucleotide databases using a nucleotide query. more...

4‘ Enter uuea Sequence

Enter gits)or FASTA S-crear Query subrange @
CAATTCTTACTTGGATTGGCGGCATGCCTGTAGAAGACCCCTACATTATCA A rom l:l
TCGGCCAAGCGGCATCCCTTGTTTACTTTCTTCTATTCCTAA] ATACCA .
'GCAGCTGGCATCCTCGAAGACAAACTTTCTTCAGACAACCCCCCCTAATA ~

A To
Or, upload file ‘ N file chosen (2]
Job Title

Enter a descriptive fitle for your BLAST search @
[ Align two or more sequences @

—‘ Choose Search Set.

Database ® standard databases (nretc.): O RNA/ITS databases O Genomic + transcript O
[ core nucleotide database (core nty ) .
i g
Optional [ Enter organism name or id—completions will be suggested ] exciude ((Add Organism )
Enter organism common name, binomial, or tax id. Only 20 top taxa will be shown @)
Exclude | [ Modets vy [ 1 o
Optional
Limit to | [J sequences from type material
Optianal |
€ > @ 2 blastncbinim.nih.gov/Blastcgi?PRO \&LPAGE_TYPE INK_LOC * O
Or, upload file Choose File | No file chosen (2]
Job Title I
Enter a descriptive title for your BLAST search @
[ Align two or mare sequences @
Choose Search Set
Database ® standard databases (nretc.): O RNA/ITS databases O Genomic + transcript O
[ core nucleotide database (core nty )
Optional ["Enter organism name or id—completions will be suggested ](J exciude ((Add Organism )
Enter organism common name, binorial, or tax id. Only 20 top taxa will be shown @
Exclude [ modeis pavxpy (] sample
Optional
Limit to 0 Sequences from type material
Optional
Entrez Query [ | YoullTT Create custom database
Optianal Enter an Entrez query to limit search @
Program Selection
Optimize for @® Highly similar sequences (megablast)
O More dissimilar sequences (discontiguous megablast)
© somewnat similar sequences (blastn)
Choose a BLAST algorithm @ %
2
3
3
earch database core_nt usin legablas imize for hi similar sequences)
BLA: Search datab: ._nt using Megablast (Optimize for highly similar seq &
Show results in  new windouw 1: §

== Algorithm parameters

Keterangan: Mengklik BLAST.
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o Important update
Effective August 2025, the ClusteredNR database will become the default Protein BLAST database. Learn more about ClusteredNR

Thank you for using ClusteredNR
Please share your feedback.

Save Search Search Summary v © How to read this report? &8 BLAST Help Videos *DBack to Traditional Results Page

Job Title Nucleotide Sequence Filter Results
RID 3XSEDOP0016 Search expires on 06-04 19:51 pm Download All v
7 i

Program BLASTN@ Citation v Ovganism) ony top 20 Wil appear | exclude
Database coeint. | Seedatalle v ‘ Type common name, binomial, taxid or group name

+ Add organism
Query ID IcliQuery_7290047
Description None Percent Identity E value Query Coverage
—— [ el JL_Je[ J[ e[ |

Query Length 1123]
Other reports Distance tree of results MSA viewer @ m

Graphic Summary Alignments Taxonomy a

Keterangan: Mendapatkan hasil panjang nukleotida

. - B : Reset
Other reports Distance tree of results MSA viewer @ ‘ m |—, ‘

ions Graphic Summary Alignments Taxonomy

k

Sequences producing significant alignments Download - Select columns v Show e
selectall 700 sequences selected GenBank  Graphics Distance tree of results ~ MSA Viewer
B Sl Mo | 00| e | Coue vatie | i | Lam | Ao
v v | w -
Betta rutilans isolate B207 cytochrome b (cyth) gene. complete cds: and tRNA-Thr gene. partial sequence: mito... Betta rutilans 1917 1917 100% 0.0 $7.43% 1163 AF519682.1
Betta rutilans isolate LRA856 b (CYTB) gene, partial cds; mit i Betta rutilans 1917 1917 98% 0.0 98.09% 1134 KF2039051
Betta rutilans isolate LR4857 cytochrome b (CYTB) gene, partial cds; mitochondrial Betta rutilans 1882 1882 95% 00 98.41% 1104 KF203906.1
Betta rutilans isolate sqeg b (Cytb) gene, partial cds: mit Betta rutilans 1827 1827 93% 0.0 9837% 1047 0Q296602.1
Betta rutilans isolate sqe10 b (Cytb) gene, partial cds: i Betta rutilans 1827 1827 93% 0.0 9837% 1047 0Q296603.1
Betta rutilans isolate sqe11 b (Cytb).gene, partial cds; i Betta rutilans 1827 1827 93% 0.0 9837% 1047 0Q2966041
Betta rutilans isolate sqel2 b (Cyth) gene, partial cds: mi i Betta rutilans 1827 1827 93% 0.0 9837% 1047 0Q296605.1
Betta rutilans isolate sqe13 b (Cytb) gene, partial cds; mi i Betta rutilans 1821 1821 93% 00 9827% 1047 0Q296606.1
Betta isolate LR4849 b (CYTB) gene, partial cds: i Befta brownorum 1764 1784 98% 00 9592% 1134 KF203749.1 3
Betta isolate LR4B48. b (CYTB) gene, partial cds i Befta brownorum 1779 1779 98% 00 95.83% 1134 KF203748.1 g
Betta isolate LR4847 b (CYTB) gene, partial cds; mi i Befta brownorum 1762 1762 98% 00 9555% 1134 KF203747.1 ﬁ
Betta isolate LR0282 b (CYTB) gene, partial cds; mi i Betta brownorum 1757 1757 98% 00 95.46% 1134 KF2037441
; Betta isolate B150 b (CYTB) gene. partial cds; mi Betta 1735 1735 98% 0.0  95.10% 1134 KF203743.1

Keterangan: Menggeser halaman ke bawah lalu menyalin Accession yang
dikehendaki

EE  An official website of the United States goverment Here's how you know v

m National Library of Medicine

National Center for Biotechnology Information

All Databases v ‘ w

NCBIHome  |Conserved Domains NeBl Popular Resources
Resource List (A-Z) dbGaP ter for Biotechnology Information advances science and health by providing access to PubMed
All Resources dbvar fenomic information. Booksheif
Chemicals & Bioassays | Gene 1 Organization | NCBI News & Blog PubMed Central
Data & Software: Genome BLAST
DNA & RNA GEO DataSels bmit Download Leamn Nucleotide
Domains & Structures | G Profies I manuscripts Transfer NCBI data to your Find help documents, atiend a Genome
Genes & Expression GTR bases computer class or walch a tutorial SNP
Genetics & Medicine Identical Protein Groups Gene
Genomes & Maps MeaGen Protein
MeSH PubChem
Homology
B NLM Catalog
Literature
Nucleotide
B .- v v
S Anal ‘ |
equence Analysis oC elop Analyze Research GenBank Relesse 26,0 Now Avaiable
Taxonom, 1
v Protein and code Identify an NCBI tool for your Explore NCBI research and GenBank relétsk268 425726
Training & Tutorials Protein Clusters Id applications data analysis task collaborative projects :’juif\:‘jf‘j‘cr ;\::H‘\‘ﬁfi‘:z e ;T:;
Variation
Protein Family Modets - NCEI ALFA Release 4 Now Available

Keterangan: Membuka Google lalu menuliskan ncbi.nlm.nih.gov , lalu mengganti
all databases menjadi nucleotides.



EE  An official website of the United States govemment Here's how you know v

National Library of Medicine

National Center for Biotechnology Information

Nucleotide Nucleotide v|[betta rutilans cytb| | |
Lerestesten—raverce—— Help
Species Summary » 20 per page~ Sort by Default order + Sendto:w Filters: Manage Filters
Animals (9)
Customize R
See CYTB cytochrome b in the Gene database Analyze these sequences.
Molecule types cytb reference sequences Protein (1) Run BLAST
genomic DNATRNA (9)
Customize
Source databases ftems: 9 Find related data =
INSDC (GenBank) (3) () Betta rutilans isolate sqet4 cytochrome b (Cytb) gene, partial cds; mitochondrial Database:
Customize
1. 1,047 bp linear DNA
Sequence Type Accession: 00298607.1 GI: 2519790370
Nucleofide (9) Protein  Taxenomy
GenBank FASTA Graphics
Genetic GenBank FASTA  Graphics 5
compartments Search details
Mitochondrion (3) [ Betta rutilans isolate sqe13 cytochrome b (Cytb) gene, partial cds: ("Betta rutilans"[Organism] OR betta
2. 1,047 bp linear DNA rutilans[ALl Fields]) AND cytb[All
. Field
geq:mnue fength Accession: 0OQ296606.1 GI: 2519790368 ields]
ustom range- Protein  Taxonomy )
Release date GenBank FASTA Graphics — A
Custom range.. | search | a
Revision date O Betta rutilans isolate sqe12 cytochrome b (Cyth) gene, partial cds: mitochondrial N
3

Custom ranme

Keterangan: Menulis nama spesies yang dicari pada kolom pencarian lalu

EE  An official website of the United States government Her

1,047 bp linear DNA

menyalin Accession

ncbi.nim.nih.gov/nuccore/KF203905.1

how you know v

National Library of Medicine

National Center for Biotechnology Information

Nucleotide: [Nucleotide [ |
Advanced Help
GenBank + Sendto: + -
Change region shown =
Betta rutilans isolate LR4856 cytochrome b (CYTB) gene, partial cds; ——
5 - Customize view =
mitochondrial
¢ KF203905.1
FASTA mphics Analyle this sequence
Run BLAST
Goto: Pick Primers
Locus KF203905 1134 bp  DNA linear  VRT @1-MAY-2019 Highlight Sequence Features
DEFINITION Betta rutilans isolate LR4856 cytochrome b (CYTB) gene, partial
cds; mitochondrial. Find in this Sequence
ACCESSTON KF263905
VERSION KF203905.1
KEYWORDS . 3 N N
SOURCE mitochondrion Betta rutilans Related information
ORGANTSM Betts rutilans Protein
Eukaryota; Metazoa; Chordata; Craniata; Vertebrata; Euteleostomi; T
Actinopterygii; Neopterygii; Teleostei; Neoteleosteij axonomy
Acanthomorphata; Anabantaria; Anabantiformes; Anabantoidei; PopSat Members /" S
Osphronemidae; Betta. - o
REFERENCE 1 (bases 1 to 1134) b - N
AUTHORS Lavoue,S., Britz,R., Tan,H.H., Yaakob,N. and Ruber,L.

Keterangan: Menyalin Accession pada kolom pencarian lalu mengklik FASTA
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National Library of Medicine

National Center for Biotechnology Information
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Nucleotide [Mucleotide || [ searcn |
Advanced Help
FASTA - m
shown =
@®Complete Record
Betta rutilans isolate sgqe14 cytochrome b (Cytb) gene, partial cds | Ocoding sequences b =

GenBank: 0Q296607.1

GenBank  Graphics

500296607.1 Betta rutilans isolate sqeld cytochrome b (Cytb) gene, partial cds;

mitochondrial
GCTTGATGAAACTTTGGCTCTCTCTTGGGACT TTGCCTAGTGGCCCAGE TTATAACAGGCCTTTTTCTTG
CAATACACTACACTTCTGACATCTCAATAGCTTTTTCATCAGTCGCACACATATGCCGGEATGTTAACTA
TGEGTEACTCGTTCGAAACATACATBCAAACGEAGCATCCTTCTTTTTCATTTACATTTACTTCCACATT
GGACGAGGCCTTTACTATGECTCCTACATATACAAAGAAGT CTGAATATCGEAGTTGTTCTCTTACTAC
TTACAATAATAACCGCTTTCGTGGGTTACGTCETCCCCTEAGGTCALATATCATTTTE6EGEGCCACAGT
TATCACCAACCTGTTATCCRCCGTTCCTTATATAGGARACACCCTAGTTCAATGAATTTEAGGCGGCTTT
TCAGTTGATAACGCTACCTTAACTCET TTCTTERCTTTCCATTTTCTCTTTCCATTCATCATTGCAGCTA
TGACAGTTGTTCACCTGCTCTTTTTACATGACACGGECT CAATAACCC GECCAAATTAAGCCCARACAC
AGACAAAATTTCCTTCCACCCATACTTCGCCTTCAAAGATTTCCTGEGTTTTGCAGCTCTTTTAATTGCA
TTAATCTCACTATCTTTGTTTTCACCCAATCTGCT AGGAGACCCAGACAATTTTACCCCARCCAACCCCT
TAGTAACCCCGCCTCATATCAAACCAGAATGGTATTTCTTATTCGCETACGCAATCCTGCGGTCCATCCC
TAACAAGCTAGGAGGCGTGCTAGCCCTTCTGGETTCTATTCTTATTCTGATGCTAGTTCCCCTTCTACAC
ACATCARAACAACGAAGCCTAACATACCGCCCAGT TTCACAACTCCTCTTTTGACTTTTAATCGCAGACG
TTGCAATTCTCACTTGGAT TGECGGCATGCCTGTAGAAGACCCCTACAT TATCATCGGCCAAGCGGCATC
CCTTGTCTATTTTCTTTTATTCCTAATTTTAATAC CAGCAGCTAGCATC CTCAAGACARRACCCTC

OGene Features

Choose Destination

@File OClipboard duence

OCollections (O Analysis Tool

Dounload 1 item

Format —_—
FASTA ~ ation D
Show 61 )

Recent activity

©° T o ciéar

B Betta ruilans isolate sqe14 cytochrome b

Keterangan: Memilih Send to, Complete Record, File, dan menyimpannya dalam
format FASTA kemudian klik Create file

ThisPC » Docurnents » SKRIPSIKU BISMILLAH » DATA POHON FILOGENETIK

~

MName

-
Status

Date modified Type Size

| @] betta rutilans @

27/05/2025 19:45 FASTA File 2KB

Keterangan: Menyimpan file dengan format fasta dan memberikan nama sesuai
dengan nama spesies.

[P4] Molecular Evolutionary Genetics Analysis

File

Analysis  Help

TA ) (£) (&) (o) (=) (m) (&
\ \_~/ N~/ N N~ \ \ \

W

DIAGNOSE

RECENT PUBLICATIONS

NEXUS

&

TIMETREE

@

DATAMONKEY

e

) = & () ] (o)

o= [l

Keterangan: Buka aplikasi MEGA 10 dan memilih menu Align.
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[P4] Molecular Evolutionary Genetics Analysis

- X
file  Analysis  Help
2 o
k) () (£) (& ®) () (©) (+
STANCE  DIVERSITY PHYLOGENY USERTREE ANCESTORS SELECTION  RATES  CLOCKS  DIAGNOSE
W Open Saved Alignment Session... s
@ Show Web Browser
&, Query Databanks @
Do BLAST Search
TIMETREE
DATAMONKEY
RECENT PUBLICATIONS
Activate Wind gjig
) ») (@ ® 1 @ Go to Settings@a
HELP DOCS  EXAMPLES CITATION  REPORT BUG  UPDATES MEGA LINKS TOOLBAR PREFERENCES S—
[P4] Molecular Evolutionary Genetics An — X
File  Analysis Help
TA b i T £ & KA i [©) +
o N N N N N [ aigmenediear
DATA  MODELS  DISTANCE DIVERSITY PHYLOGENY USERTREE
Select an Option
@® Create a new alignment VS
© Open a saved alignment session
© Retrieve a sequence from a file @
TIMETREE
?) Help X) Cancel @
Done Loading

DATAMONKEY

RECENT PUBLICATIONS

Activate Wmdm
£+) ) » & L) Y Le) Go to Settings (aurvarey I‘x’[
HELPDOCS EXAMPLES ~CITATION REPORTBUG UPDATES MEGALINKS TOOLBAR FREFERENCES srororwe

Keterangan: Pilih Create a new alignment lalu OK
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[P Molecular Evolutionary Genetics Anal

— X
File  Analysis  Help
= < .
s

B 1 Alignment Explorer

Data  Edit  Serch  Alignment  Web  Sequencer  Displyy  Help

IR EMEwL|rl «+OXBxa&/+Har @gag

Rl

Data Type for Alignment

e you building 2 DNA or protein sequence alignment?

[ona ] | rotein Cancel

RECENT PUBLICATIONS

(+) = o & 3 Y ke

HELP DOCS EXAMPLES ~ CITATION REPORTBUG UPDATES MEGALINKS TOOLBAR PREFERENCES

Keterangan: Memilih pilihan DNA

[E M: Alignment Explorer

ata [ETEM search  Aignment  Web  Sequencer  Disply  Help
0 &| & e Fi «0OxXGEx&[+H/ar €232
DNASeq| [0 Copy

Cut
[ Paste
¥ Delete
@y, Delete Gaps

Speciesis
1. Seque|

) Insert Sequence From File
Select Site(s)

Select Sequence(s)
Select Al

v Allow Base Editing

Modify All Bases To Upper Case

Site# |0 = @®with  Ow/ogaps Selected genetic code: Standard ‘

Keterangan: Memilih menu edit lalu memilih Insert Sequences From File lalu
pilih file sekuens dengan format FASTA.
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[ WX Alignment Explorer

Data Edit Search Web. Sequencer Display Help.
I=B%EmEre ri «0XDx&|+&q

DNA Sequences Translated Protein Sequences

Speciestabbrv
1. Betta brownorum| Bome

2. Betta brownorum2

3. Betta brownorum 3

4 Betta brownorum 4

5. Betta brownorum 5

6. Betta brownorum

7. Betta brownorum 7

8 Betta brownorum 8

9. Betta brownorum

0. Betta rutians- 1

11. Betta rutians- 2

12. Betta rutians- 3

13. Betta rutians- 4

14. Betta rutians- 5

15. Betta rutians- &

16. Betta rutians. - 7

17. Betta rutians-

18. Betta uberis | Kalmantan

19. Betta burdigala | Puiau Bangka
20. Betta lvida | Maleysia

21 Betta igeil| Kalimantan Selatan
22. Betia compucta | Kalmantan Timur
23, Befta midas | Kalimantan Barat

24 Betta ocelata | Kaimantan Timur
25 Betta coccina | Sumatra

25, Betta akarensis | Borneo

27. Betta enisac | Kalimantan Barat
28, Betta foerschil Bomeo.

29 Betta krataios | Kalimantan Barat
30. Betta pugnax | Malaysia

1. Betta mandor | Kalimantan Barat
<

Sitez [1 2] @with Owogsps Selected genetic code: Standar

Keterangan: Memilih menu Alignment

[ Mx: Alignment Explorer - >

Data Edit. ‘Search
0=8%E
DNA Sequences  Translated Pre
Species/Abbrv.

1. Betta brownorum | Borneo.
2. Befta brownorum 2

Sequencer  Display Help

OXEBEx&|+ &«

Align by ClustalW r @ 2 2 2

Align by MUSCLE (Codons) LI LI LL L L LD L ELLL LD L LD L L L L L L LTI L]
CTAATGACGCACTAGTTGAlClcTCCECGCCCCCTCAAACATTTCTGCTTGATGAAACTTTGGCTCCCTCTTBGGGCTT TG
AT TGCTAATGACGCATTAGTTGACCTCCCCGCCCCCTCAAACATTTCTGCTTGATGAAAL

w
7]
o Align by MUSCLE
[
u

Mk Uik St AAACACACTCCTTACTAAA

c|

A
3. Betta b 3 Align Marked Sites AAACACACTCCTTACTAAAAATTGCTAATGACGCATTAGTTGACCTCCCCGCCCCCTCAAACATTTCTGCTTGATGAAA(
4. Betia brownorum 4 Unmark All Sites AAACACACTCCTTACTAAAATTGCTAATGACGCACTAGTTGACCTCCCCGCCCCCTCAAACATTTCTGCTTGATGAAAC
5. Betta Delete Gap-Only Sites AAATACACTCCTTACTAAAMATTGCTAATGACGCACTAATTGACCTCCCCACACCCTCAAACATTTETGCTTGATGAAAL
6. Betta v Auto-FillGaps AAATACACTCCTTACTAAAMATTGCTAATGACGEACTAATTGACCTCCCCACACECTCAAACATTTETGCTTGATBAAAC
7. Betta brownarum 7 AAACACACTCCTTACTAAAATTGCTAATGACGCACTAGTTGACCTCCCCGCCCCCTCAAACATTTCTGCTTGATGAAA(

. Betta ATGGCACATTTACGAAAAACACACTCC TTACTAAA[A AT TGCTAATGACGCACTAGTTGACCTCCCCGCCCCCTCAAACATTTCTGCTTGATGAAAL
9. Betta ATGGCACACTTACGAAAAATACACTCCTTACTAAAAATTGCTAATGACGCACTAATTGACCTCCCCACACCCTCAAACATTTCTGCTTGATGAAAL
10. Betta rutlans- 1 ATGGCACATTTACGAAAAACACACTCCTTACTAAAMATTGCTAATGACGCACTAGTTGACCTCCCCGCCCCCTCAAACATTTCTGCTTGATGAAAL
11. Betta rutians- 2 GCTTGATGAAACTTTGGLTCCCTCTTGGGGETTTGC/c TABTGGCECAGETTATAACAGGECTTTTTCTTGCAATACACTACACTTCTGACATETC,
12, Befta rutians- 3 GCTTGATGAAACTTTGGCTCCCTCTTGGGGCTTTGC/[cTAGTAGCCCAGCTTATAACAGGCCTTTTTCTTGCAATACACTACACTTCTGACATCTC,
13. Betta rutians- 4 GCTTGATGAAACTTTGGCTCCCTCTTGEGGC TTTG|C/c TAGTAGCCCAGE TTATAACAGGCCTTTTTCTTGCAATACACTACACTTCTGACATCTC)
14. Betta rutilans- 5 GCTTGATGAAACTTTGGCTCCCTCTTGGGGCTTTG|C/c TAGTAGCCCAGCTTATAACAGGCCTTTTTCTTGCAATACACTACACTTCTGACATCTC)
15. Betta rutians- & GCTTGATGAAACTTTGGLTCCCTCTTGEBGCTTTO|C/c TABTAGCCCAGC TTATAACAGGCCTTTTTCTTGCAATACACTACACTTCTGACATCTC,
16. Befta rutians - 7 ATGGCACATTTACGAAAAACACACTCCTTACTAAAAATTGCTAATGACGCACTAGBTTGACCTCCCCGCCCCCTCAAACATTTCTGCTTGATGAAAL
17. Befta rutians- & ATGGCACATTTACGAAAAACACACTCCTTACTAAAAATTGCTAATGACGCACTAGTTGACCTCCCCGCCCCCTCAAACATTTCTGCTTGATGAAA(
18. Betta uberis | Kalmantan ATGGCACACCTACGAAAAACACACTCCCTACTAAAAATTGCTAACGACGCACTAGTTGATCTCCCCGCCCCCTCCAACATTTCTGCCTGATGAAAL
19. Betta burdigala | Pulau Bangka  [ATGGCACACCTACGAAAAACACATTCCCTACTAAAMATCGCTAACGACGCACTAGTTGATCTCCCECGCCCECTCCAACATTTCTGCCTBATGAAAL
20. Betta livida | Walaysia ATGGCCCACCTACGAAAGACACACTCCCTATTTAAAATTGCTAATGACGCACTAGTTGACCTCCCEGCCCCCTCCAACATCTCTGCCTGATGAAAL
4|
1|
1|
|
|
|
1|
|
1A
|
o

21. Betta idei | ATGGCACATCTACGAAAAACCCACCCCCTATTAAAAATTGCCAATGACGCACTAGTAGACCTCCCCGCCCCCGCCAGCATTTCTGCTTGATGAAA
22. Betta compucta | Kaimantan Timur |4 TG GCACAAC TACGAAAAACCCATCCCCTATTAAAMATTGTTAACCATGCGTTAGTAGATCTCCCCGCCCCCGCTAACATTTCCACTTGATGAAA
23. Betta midas | Kalmantan Barst  [A TGGCACATCTGCGAAAAGCCCACCCCCTATTAAAMATTGCTAATGACGCATTAGTAGACCTCCCTGCCCCTGCCAACATTTCTGCCTGATGAAA
24 Betta ocellata | Kalimantan Tmur  [¢ TACGAAAAACCCACCCCCTATTAAAAATTGCTAA|TCACGCGTTAGTAGACCTCCCCGCCCCCGCTAGCATTTCCGCTTBATGAAACTTTGGETCL

25. Betta coccina | Sumatra CACTCCCTATTCAAAATTGCTAATGACGCACTAGT(TGACCTCCCEGCCCCCTCCAACATTTCTGCCTGATGAAACTTTGGCTCCCTCTTAGGCCT
26. Betta akarensis | Bomeo ATGGCACATCTGCGAAAAGCCCACCCCCTATTAAAAATTGCTAATGACGCATTAGTTGACCTTCCCACCCCCGCTAGCATCTCCGCCTGATGAAAL
27. Betta enisae| Kalmantan Barst  |A TGGCCCCCCTTCGAAAAACCCACCCCCTGTTAAAMATTGCTAATGACGCACTAATTGACCTTCCCACCCCCGCCAGCATTTCTGCCTGATGARAC
28, Betta i CACCCCCTATTAAAAATTGCTAATGACGCATTAGT(TGACCTTCCTGCCCCCTCAAGCATTTCTGCTTGATGAAACTTTGGCTCCCTCCTAGGTTT,
29. Betta krataios | Kaimantan Barat [A TGGCACATCTACGAAAAACCCACCCCTTATTAAAAATCGCCAATGACGCATTAGTTGACCTCCCCACCCCAGCCAGCATCTCTGCTTGATGAAAL

30. Betta pugnax | Malaysia ATGGCACATCGAAAAAACCATCCCCTACTAATAAT
31, Betta mandor | Kalimantan Barat [ATGGCACATCTACGAAAAACACACCCCCTATTAAL]
<

GCCAACGATGCACTAGTTGACCTCCCC»\CCCCCACCAGCATTTETGCCTGATGAAACTT
ATTGETAACGACGCATTAGTCGATCTTCCEGCCCC CTATAGE AT IEEET TGATEARAC
Go to Settings to activate

Sites |36 B  @®wih Owogaps ‘Selected genetic code: Standa

Keterangan : Mengklik kiri sekali pada salah satu basa nukleotida lalu mengklik
Ctrl+A, lalu memilih Align by ClustalW.



[B0 M Alignment Explarer
Data  Edit

0=08%E

Search

Alignment

Elwelr

Web  Sequencer  Display

Help

«OXBXxQ+&/ar 232
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DNA Sequences  Translated Protein Sequences

SsecesiAtiny L O O L]

1. Betta brownorum| Boreo CTCCTTACTAAAATTGCTAATGACGCACTAGTTGAL[/CTCCCCGCCCCCTCAAACATTTCTGCTTGATGAAACTTTGGCTCCCTCTTGGGGCTT TG
2. Betta brownorum 2 ATGGCACATTTACGAAAAACACACTCCTTACTAAAMATTGCTAATGACGCATTAGT TGACCTCCCCGCCCCCTCAAACATTTCTGCTTGATGAAAC
3. Betta brownorum 3 ATGGCACATTTACGAAAAACACACTCCTTACTAAAMATTGCTAATGACGCATTAGT TGACCTCCCCGCCCCCTCAAACATTTCTGCTTGATGAAAC
4. Betta brownorum 4 ATGGCACATTTACGAAAAACACACTCCTTACTAAAMATTGCTAATGACGCACTAGTTGACCTCCCCGCCCCCTCAAACATTTCTGETTGATGAAAC
5. Betta brownorum § ATGGCACACTTACGAAAAATACACTCCTTACTAAAMATTGCTAATGACGCACTAATTGACETCCECACACCCTCAAACATTTCTGETTGATGAAAL
6. Betta brownorum 6 ATGGCACACTTACGAAAAATACAC CCTCCCCACACCCTCAAACATTTCTGCTTGATGAAAC
7. Betta brownorum 7 ATGGCACATTTACGAAAAACACAC ] ClustalW Options A ccTcccceCCCCCTCAAACATTTCTGC TTGATGAAAC
8. Betta brownorum 8 ATGGCACATTTACGAAAAACACAC A ccTCCCCBECCCCTCAAACATTTCTGETTGATGAAAC
5. Betta brownorum § ATGGCACACTTACGAAAAATACAC A CCTCCCCACACCCTCAAACATTTCTGE TTGATGAAAL
10. Betta rutlans- 1 ATGGCACATTTACGAAAAACACAC ACCTCCCCGCCCCCTCAAACATTTCTGCTTGATGAAAC
1. Betta rutians- 2 GCTTGATGAAACTTTGGCTCCCTC Pal e Alignment GCCTTTTTCTTGCAATACACTACACTTCTGACATCTCA
12. Betta rutians- 3 GCTTGATGAAACTTTGGCTCCCTC 6 CCTTTTTCTTGCAATACACTACACTTCTGACATCTCA
13, Betta rutians- & GCTTGATGAAACTTTGGCTCCCTC Gap Opening Penalty 6 CETTTTTCTTGCAATACACTACACTTETGACATCTCA
14, Betta rutians- § GCTTGATGAAACTTTGGCTCCCTE 6CCTTTTTCTTGCAATACACTACACTTCTGACATCTCA
15. Befta rutlans- 6 GCTTGATGAAACTTTGGCTCCCTC Gap Extension Penalty ECCTTTTTCTTGCAATACACTACACTTCTGACATCTCA
6. Betta rutlans - 7 ATGGCACATTTACGAAAAACACAC AccTcccCcGCCCCCTCARACATTTCTGCTTGATGAAAC
17. Betta rutlans- & ATGGCACATTTACGAAAAACACAC . . A ccTCCCCBECCCCTCAAACATTTCTGETTGATGAAAC
18, Betta uberis | Kaimantan ATGGCACACCTACGAAAAACACAC] MultipleAlignment A TcTcceCECECECTCCAACATTTCTGECTGATGAAAL
19. Betta burdigala | PuleuBangka  |ATGGCACACCTACGAAAAACACAT ) A TCTCCCCGCCCCCTCCAACATTTCTGCCTGATGAAAC
£ S CCCCCACCTACaARACACACAL|  CopOpeningPenalry | TECGEOEEEEE B AN ATETE TR E TEATGRAAAY
21. Betia ideil] Kalimantan Seiatan  |A TG GCACATCTACGAAAAACCCAC ANV AccTCCCCGECCCCBCCAGEATTTCTGETTGATGAAAT
22 Betta compucta | Kalimantan Timur [A TG GC ACAACTACGAAAAACCCAT 2p Extension Penalty A TCTCCCCGCCCCCECTAACATTTCCACTTGATGAAAT
23 Betta midas | Kalmantan Barat  |ATGGCACATCTGCGAAAAGCCCAC ACCTCCCTGCCCCTGCCAACATTTCTGCCTGATGAAAT
24, Betta ocetata | Kalmantan Tmur |C T AC GAAAAACCCACCCCCTATTAY PMatrx c ccccGCTAGCATTTCCGCTTGATGAAACTTTGGETCC
25. Betta coccina | Sumstra CACTCCCTATTCAAAATTGCTAAT T TCTGCCTGATGAAACTTTGGCTCCCTCTTAGGCCTT
26. Betia akarensis | Bomeo ATGGCACATCTGCGAAAAGCCCAC A CCTTCCCACCCCCBCTAGCATCTCCGECTGATGAAACL
27 Betta enisac | Kalmantan Barat  |A TGGCCCCCCTTCGAAAAACCCAC ACCTTCCCACCCCCGCCAGCATTTCTGECTEGATGAAAC
25, Betia foerschi| Borneo CACCCCCTATTAAAAATTGCTAAT T T TCTGCTTGATGAAACTTTGGCTCCCTCCTAGGTTTA
29. Beta krataos | Kalimantan Barat |A TG GCACATCTACGAAAAACECAC A ccTCCcCCACCCCAGCCAGCATCTCTGCTTGATGAAAC
30. Betta pugnax | Malaysia ATGGCACATCGAAAAAACCATCCC T CCCCACCCCCACCAGEATTTCTGCCTGATGAAACTTT
31. Betta mandor | Kaimantan Barat |ATGGCACATCTACGAAAAACACAC ?) Help X) Cancel @ ox TcTTcececccecTdtheateWindossT TeaTeAAAC
< >

= Done Loading
Site® |36 2]  @with Owlogaps Selected genetic code: Standarc
Keterangan: Mengklik OK.

[0 Mx: Alignment Explorer - X
Data  Edit  Search  Alignment  Web  Sequencer  Display  Help

O=B%EMETelri «0XBxal+sfar @232

DNA Sequences Translated Protein Sequences

‘SpeciesiAbbry
<. Betta rutilans- 3

5. Betta ruilans- 4

6. Betta rutians- 5

7. Betta rutians- 6

5. Betta rutilans- 7

9. Betta ruilans - 8

TGGCACATTTACGAAAAACACAC

0. Betta rutians-9.

TGGCACATTTACGAAAAACACAC

1. Betta rutians- 1

TGGCACATTTACGAAAAACACAC

12. Betta uberis | Kalmantan

TGGCACACCTACGAAAAACACAC

13 Betta burdigala | Fulau Bangka

TGGCACACCTACGAAAAACACAT

14 Betta livida | Malaysia

TGGCCCACCTACGAAAGACACAC

15. Betta idei | Kaimantan Selatan

TGGCACATCTACGAAAAACCCAC

8. Betta compucta | Kalmantan Timur

TGGCACAACTACGAAAAACCCAT

17. Betta midas | Kalmantan Barat

TGGCACATCTGCGAAAAGCCCAC

18. Betta ocelata | Kalimantan Timur

CTACGAAAAACCCAC

19. Betta coceina | Sumatra

20, Betta brownorum 3

21. Betta brownorum &

22. Betta brownorum 5

23. Betta brownorum 6

24, Betta brownorum 7

25. Betta brownorum 8

26. Betta brownorum 8

27. Betta akarensis | Borneo.

28. Betta enisac | Kalimantan Barat

29, Betta foerschi| Bomeo

30. Betta krataios | Kalimantan Barat

31, Betta pugnax | Malaysia

32. Betta mandor | Kalimantan Barat

33, Betta unimaculata | Kalimantan Tim

34. Helostoma temmincki
<

TGGCACAT
TGGCACAT
TGGCACAC
TGGCACAC
TeGCACAT
TGGCACAT
TGGCACAC
TGGCACAT
Teaccecce

TTACGAAAAACACAC
TTACGAAAAACACAC
TTACGAAAAATACAC
TTACGAAAAATACAC
TTACGAAAAACACAC
TTACGAAAAACACAC
TTACGAAAAATACAC
CTGCBAAAAGCCCAC
CTTCGAAAAACCCAC
TGGCACATCTACGAAAAACCCAC
TGGCACAT---CGAAAAAACCAT
TGGCACATCTACGAAAAACACAC
TGGCACAACTACGAAAAACCCAT
TGGCGAATTTACGTAAAAATCAC

Tc
Tc
Te
T®
cc
cc
ce
ce
TC
TC
Tc
Te
T®
TC
Tc
Tc
ce
ce
cc
cc
ce
ce
cc
cc

CTTACTAAAAATTGE
CTTACTAAAAATTGC
CTTACTAAAAATTGC
CCTACTAAAAATTGC
CCTACTAAAAATCGEC
CCTATTTAAAATTGE
CCTATTAAAAATTGC
CCTATTAAAAATTGT
CCTATTAAAAATTGEC
CCTATTAAAAATTGE
CCTATTCAAAATTGC

TAATGACGCACTAGTTGAC
TAATGACGCACTAGTTGAC
TAATGACGCACTAGTTGAC
TAACGACGCACTAGTTGAT
TAACGACGCACTAGTTGAT
TAATGACGCACTAGTTGAC
CAATGACGCACTAGTAGAC
TAACCATGCGTTAGTAGAT
TAATGACGCATTAGTAGAC
TAATCACGCGTTAGTAGAC
TAATGACGCACTAGTTGAC

CTTACTAAAAATTGC
CTTACTAAAAATTGC
CTTACTAAAAATTGEC
CTTACTAAAAATTGE
CTTACTAAAAATTGC
CTTACTAAAAATTGC
CTTACTAAAAATTGC
CCTATTAAAAATTGEC
CCTGTTAAAAATTGE
CCTATTAAAAATTGC
CTTATTAAAAATCGC
CCTACTAATAATTGEC
CCTATTAAAAATTGE
CCTATTAAAAATTGC

TAATGACGCATTAGT
TAATGACGCACTAGT
TAATGACGCACTAAT
TAATGACGCACTAAT
TAATGACGCACTAGT
TAATGACGCACTAGT
TAATGACGCACTAAT
TAATGACGCATTAGT
TAATGACGCACTAAT
TAATGACGCATTAGT
CAATGACGCATTAGT
CAACBATGCACTAGT
TAACGACGCATTAGT

TGAC
TGAC
TGAC
TGAC
TGAC
TGAC
TGAC
TGAC
TGAC
TGAC
TGAC
TGAC
CBAT

TAACCATGCGTTAGTAGAC
CCTCCTTAAAATTGTGAACGACGCATTAATTGAC

cT
cT
cT
cT
cT
cT
cT
cT
cT
cT
cT
cT
cT
cT
cT
cT
cT
cT
cT
cT
cT
cT
cT
cT
cT
cT

CCCCBCCCCCTCAAACATTTET
CCCCBCCCCCTCAAACATTTCT
CCCCGCCCCCTCAAACATTTCT
CCCCBCCCCCTCCAACATTTCT
CCCCBCCCCCTCCAACATTTET
CCCCBCCCCCTCCAACATETET
CCCCBCCCCCGCCAGCATTTCT
CCCCGCCCCCGCTAACATTTCC
CCCTGCCCCTGCCAACATTTET
CCCCBCCCCCGCTAGCATTTEC
CCCCBCCCCCTCCAACATTTCT
CCCCGCCCCCTCAAACATTTCT
CCCCBCCCCCTCAAACATTTCT
CCCCACACCCTCAAACATTTECT
CCCCACACCCTCAAACATTTET
CCCCBCCCCCTCAAACATTTCT
CCCCGCCCCCTCAAACATTTCT
CCCCACACCCTCAAACATTTCT
TCCCACCCCCGCTAGCATETEC
TCCCACCCCCGCCAGCATTTET
TCCTGCCCCCTCAAGCATTTCT
CCCCACCCCAGCCAGCATECTCT
CCCCACCCCCACCAGCATTTET
TCCCGCCCCCTCTAGCATTTET
CCCCBCCCCCGCTAACATTTCC
ACCGACTCCAGEENEEE e Hick|

>

Sites |1

=]

= @with  Ow/ogaps

‘Selected genetic code: Standan

Keterangan: Memangkas kolom yang tidak terisi basa nukleotida di ujung kiri
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[E Mx: Alignment Explorer -
Data  Edit  Seach  Alignment  Web  Sequencer  Display  Help

I=R%EnErTe ri «0xXDHx

DNA Sequences  Translated Protein Sequences

4. Betia rutilans- 3 TATGCCAGCAGCTGGCATCCTCGAAGACAAAACCETC - - - -~ - -

5. Betta rutlans- & TATGCCAGCAGCTGGCATCCTCGAAGACAAAACCETC - - -« - - -
6. Betta rutans- 5 TATGECAGCAGETGGCATCETEGAAGACAAAACCE TG - - = - = = = = = = = = = = = = = == == = === oo o oo oo oo
7. Betta rutlans- 6 TATGCCAGCAGCTGGCATCCTCGAAGACAAAACCCTC - - - - - - -
& Betta rutians- 7 TATGCCAGCAGCTGGCATCCTCGAAGACAAAACCCTC - - - - - - -
9. Betta rutlans - & =T T T T
10. Betta rutians- 9 TATGCCAGCTGCTGGCATCCTCGAAGACAAAACCCTCTTCAGACGACCCCGCCCTAGTAGCTCAAGATC

11. Betta rutians- 1 TATGCCAGCTGCTGGCATCETCGAAGACAAAACCCTCTTC - - - = == == == mm = - mmmmm - m-m- o m oo

12. Betta uberis | Kalimantan EATEEECEEEEEECEEEATEE TEBAANA TAACABTETECTE=cccmcccccacacacacacacacacscoacacacacacacacasas
13. Betta burdigala | Pulau Bangka CATGCCGGCCGCCGGCATCCTCGAAAATAAGACACTCTTC - - - -
14. Betta livida | Malaysia CATGCCGGCCGCCGGCATCTTTGAAGACAAAACGCGETTC - - - -
15. Betta ideii | Kalimantan Selatan TATACCAATCACAGCAACCTTAGAAAACAAAATTCTATTCAAATACCACT
16. Befla compucta | Kalimantan Timur TATACCAATCGCAGGAATTTTCGAAAACAAAATTCTTTTT - - - -
17. Betta midas | Kaimantan Barat CATGCCAATCGTAGGAGCTCTTGAAAACAAGGCCCTATTC - - - -
18. Betta ocelata | Kalmantan Timur TATACCAATCACAGGAATTTTCGAAAACAAAATTCTTTTCAAACACCGET
19. Betta coccina | Sumatra CATACCGGCCGCCGGCATCCTCGAAGACAAAACGCGETTC - - - -
20. Betta brownorum 3 AATGCCAGCCGCTGGCATCCTCGAAGACAAAACCCTCTTC - - - -
21. Betta brownorum 4 LATEEEAGEEER TEERATEE TEEAAGABRALALEEBE TETTE-ccccccccacacacacacacacacacacacasacaccsccccsasas
22_Betta brownorum s GATGCCAGCCGC TGGCATCCTCGAAGACAAAATCETETTC - - - -
23, Betta brownorum & GATGCCAGCCGBCTGOCATCCTCOAAGACAAAATCCTETTC - - - -
24 Betta brownorum 7 AATGCCAGCCGCTGGCATCCTCGAAGACAAAACCETETTC - - - -
25. Betta brownorum & AATGCCAGCCGCTGGCATCCTCGAAGACAAAACCCTCTTC -~ - -~~~ - - o oo
26 Betta brownorum GATGCCAGCCGC TGGCATCCTCGAAGACAAAATCCTCTTCAGACGGCCCTGCCCTAGTAGCTCAGCATC
27. Betta akarensis | Borneo CATGCCAATCGTAGGAGTTCTTGAAAACAAGACCCTATTCBEeTTABAIUNGA|BORNeoCACCCCCTATTAAAAATTGCTAATGACGC
28, Betta enisae | Kalimantan Barat CATGCCAATCGCAGGCATTCTTGAAAACAAAGCCCTATTC - - - -
29, Betta foerschil Bomneo. TATGCCCGCCGCAGGCATTCTCGAAAACAAAACCCTCTTC - - - -
30 Betta krataios | Kalimantan Barat CATACCCATCGCAGGAGTTCTCGAAAACAAAGCTCTATTC - - - -
31. Betta pugnax | Walsysia ATTACCAGTCGCAGGAGTTCTTGAAAACAAAGCCETGTTC - - - -
32. Betta mandor | Kalimantan Barat TATACCAGCCGCGGGCATTTTCGAAGACAAAGCCCTCTTC - - - -
33. Befta unimaculata | Kaimantan Tim CATACCAATCGCAGGAATTTTCGAAAACAAAATTCTTTTCAAACGCCGET - -
24, Helostoma temminciil TaT T T T TIATTTITT IGATACTT
<

Soecetes ] L L L L

Stes 1099 =] @with  Qwogeps Selected genetic code: Stand:

Keterangan: Memangkas kolom yang tidak terisi basa nukleotida di ujung kanan.

[Z0 MX: Alignment Explorer (PERCOBAAN SKRIPSI.meg)
Data  Edit  Search  Alignment  Web  Sequencer  Disply  Help

N=R%EmEwrbelri «0xBxal+xar 332

DNA Sequences Translated Protein Sequences

‘Species/Abbrv o =[] ]2] || P
1. Betta brownorum | Borneo
2. Betta brownorum §
3. Betta brownorum 8
4. Betta brownorum 7
5. Betta brownorum &
& Betta brownorum 5
7. Betta brownorum 4
8. Betta brownorum 3
Betta brownorum 2

Betta rutians- 2

Betta rutians- 3

Betta rutians- 4

Betta rutlans- 5

Betta rutians- 6

Betta rutians- 7

Betta rutians - &

Betta rutians- 9

Betla rutians- 1

Betta uberis | Kalmantan

Betta burdigala | Pulau Bangka
Botia ivida | Malaysia

Betta ideil| Kalmantan Seiatan
Betta compucta | Kalmantan Timur
Betta midas | Kalmantan Barat
Betta ocelata | Kalimantan Timur
Betta coccina | Sumatra

Betta akarensis | Bomeo

Betta enisae | Kalmantan Barat
Betia foerschi| Borneo

Betta krataios | Kalmantan Barat
Betia pugnax | Malaysia N

~2(2BRNBNERBRREGRRE 2822

sitez  [1010 El  ®wih Owogaps Selected genetic code: Standard

Keterangan: Hasil pensejajaran yang akan digunakan untuk analisis filogenetik,
komposisi nukleotida, dan jarak genetik.
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[ Mx: Alignment Explorer - *
Edit Search Alignment Web. Sequencer Display Help

] it Po|r i «OXBx&[+FHlar @332

InL. Open »

Open aRecently Used File [ >auences

Close

Phylogenetic Analysis
B save Session
port Alignment

¥ DNASequences

Protein Sequences

MEGA Format

FASTA Format
NEXUS/PAUP Format

WS Translate/Untransiate
Genetic Code
Reverse Complement
Reverse

Complement

Quit

16. Betta rutians - 7

17. Betta rutians- &

18. Betta uberis | Kalimantan

18, Betta burdigala | Pulau Bangka
20, Betta livida | Malaysia

21. Betta idei | Kalimantan Selatan
22. Betta compucta | Kalimantan Timur
23. Betta midas | Kalimantan Barat
24. Betta ocelata | Kalimantan Timur
25. Betta coccina | Sumatra

26. Betta akarensis | Bomeo.

27. Betta enisae | Kalimantan Barat
28. Betta foerschi| Borneo

29. Betta krataios | Kalimantan Barat
30. Betta pugnax | Malaysia

31. Betta mandor | Kalimantan Barat
<

Site#  [1010 = @with  Owro gaps Selected genetic code: Standar

Keterangan: Memilih menu Data lalu Export Alignment dan memilih MEGA

format.
I m Save file as
& =« 4 |[] « SKRIPSI.. > DATA POHON FILOGENETIK v|@| | Search DATA POHON FILOGE... P
Organize = Mew folder == - G
o~
! Thic PC 2 Mame | Status | Date modified |
I 30 Objects ¥ pe S 05/06/2025 11:56
I Desktop B o7 fiks ] 05/06/2025 13:40
7] .
o ° S
B ps © 05/06/2025 16:17
* Downloads
B po @ 05/06/2025 18:14
H Music @l p1o @ 11/06/2025 14:03
[=] Pictures B p11 @ 11/06/2025 15:07
B videos M p12p [©] 12/06/2025 3:07
E SYSTEM (C) B p12 @ 11/06/2025 15:17

= Mew Volume |

v < I

File name:|| DATAJALIGNMENT |

Save as type: | MEGA Files

» Hide Folders | Sawve I | Cancel

Keterangan: Memberikan nama pada hasil pensejajaran dengan format MEGA

lalu Save.



Title

Input title of the data

66

DATA ALIGNMENT]

w" 0K

o Cancel

Keterangan: Menuliskan kembali nama hasil pensejajaran di kolom yang tersedia
lalu OK.

L 1 Qnen o =
[ Molecular Evolutionary Genetics Analysis - o ®
File  Analysis  Help
oo TA & o “ il @ +
S S "l N N S S S
ALGN oam  woveis owmwe owemsmv[T o ] RATES  CLOCKS  DIAGNOSE
onstruct/Test Maximum Likelihood Tree.
%3 Construct/Test Neighbor-Joining Tree...
7 Construct/Test Minimum-Evolution Tree. Nexus
= Construct/Test UPGMA Tree..
VP Construct/Test Maximum Parsimony Tree(s) @
@ Open Tree Session
TIMETREE
DATAMONKEY

RECENT PUBLICATIONS

ctivate Wind

(+) = » ] L) Y &

G010 Settngs 1o - gy m
o -

Keterangan: Memilih menu PHILOGENY lalu Construck/Test Maximum

Likel

1thood Tree

[ Molecular Evolutionary Genetics A

MX: Analysis Preferences

File  Analysic  Help Phylogeny Reconstruction

Setting

| Option
WAWAGRONWAS A
Statistical Method =
PHYLOGENY TEST
T”w B Test of Phylogeny =

No. of Bootsirap Replications =
SUBSTITUTION MODEL
Substitutions Type >
>
WModel/Method >
RATES AND PATTERNS

Rates among Sites —>
>

DATA SUBSET T0 USE
Gaps/Missing Data Treatment —>
>

Maximum Likelihood

Bootstrap method
1000

Nucleotide

Tomura-Nei model

Uniform Rates

Use ali sites

Select Codan Positions = |

Mist [Fand [A3rd [ Noncoding Sites

TREE INFERENCE OPTIONS
ML Heuristic Method —>
Initial Tree for ML >
>
Branch Swap Filter >
SYSTEM RESOURCE USAGE

Number of Threads >
RECENT PUBLICATIONS

?) Help

Nearest-Neighbor-Interchange (N
Make initia! tree automatically (Defautt - NJ/ioh))

Nene
2

) Cancel @ ok

NEXUS

&

TIMETREE

€

DATAMONKEY

(e} = ” & ) L§ =

R ::::m
o]

Keterangan: Mengatur Phylogeny Reconstruction seperti gambar di atas lalu OK
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MX: Tree Explorer: (PERCOBAAN REVISlmeg) _
File  Search  Image  Subtree  View  Compute  Ancestors  Caption  Help

B8O/ O &EEr & | BT

& | Oiginal Tree Bootstrap consensus tree

Betta rutilans- 3

hegrY

Betta rutilans- 5
e
w3

Betta rutilans- 4

Betta rutilans- 6

Betta rutilans - 7

Betta rutilans- 1

Betta rutilans- 2

Betta rutilans- 8

Betta brownorum | Borneo ]
Betta brownorum 2

Betta brownorum 3

Betta brownorum 4

Betta brownorum 7

Betta brownorum &

Betta brownorum 9

Betta brownorum 5

Betta brownorum 6

Betta uberis | Kalimantan
Betta burdigala | Pulau Bangka
[ Betta livida | Malaysia

100 — Betta coccina | Sumatra

pPlak s BmE~HOEYRH

(] ionary analysis by i Likeli method
The evolutionary history was inferred by using the Maximum Likelihood method and Tamura-Nei model [1}. The bootstrap consensus tree inferred from 1000 replicales [3]is taken fo represent th svolutionay histdy of the taxa analyzed [3]
#  Branches corresponding to pariiions reproduced in less than 50% boosirap replicates are collapsed. The percentage of replicate rees inwhich the associated taxa clustered together in the bootstrap test (1000 repicales) are shown nextio
the branches [3]. Initial tree(s) for the heuristic search were obtained automatically by applying Neighbor-Join and BioNd algoritims to a matix of painwise distances estimated using the Tamura-Nei model, and then selécting the topology

LogL= 000 Ready

Keterangan: Hasil pohon filogenetika.

Molecular Evolutionary Genetics Analysis - o X
File Help
EZ Models G2 Find Best DNA/Protein Models (ML)..
[ Distence > Disparity Index Test of Pattem Heterogeneity o
TU Diversity » A [1[] ® =
£ 5 [82] Estimate Substitution Matrix (ML)... W N N S
e Ty B Estimate Transition/Transversion Bias (ML).. FE ANCESTORS SELECTION  RATES  CLOCKS  DIAGNOSE
B UserTree »
. Ancestors > Compute MCL Substitution Matrix
o Selection | Compute MCL Transition/Transversion Bias NEXUS
) In Rates O Compute Pattermn Disparity Index
@ Clocks G Compute Compositien Distances @
Q) Diagnose Mutatien(s)
= e Compute Nucleotide Composition
Compute Amino Acid Composition TIMETREE.
B3 compute Codon Usage Bias

DATAMONKEY

RECENT PUBLICATIONS

e

L1} E1]

) Y Le)

Keterangan : minimize hasil filogenetik, memilih menu Analysis lalu models
kemudian memilih Compute Nucleotida composition.
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[P] Molecular Evolutionary Geneties An: - o P
File  Analysis Help
WA ) \Z) <,
ALiGN DATA  MODELS  DISTANCE DIVERSITY PHYLOGENY USERTREE ANCESTORS SELECTION  RATES  CLOCKS  DIAGNOSE
| | Em
TA oo news
iz Gata
MX; Select Output Format - [m} X
1 (& o . : @&
M == I!I{( seLEcr ouTRUT FoRMAT
- - [1XT: Text Fite -] TmETREE
IS LSS Excalworkbook 200 1
XLS: MS Excel Workbook (all versions) | .@
ODS: Open/Libre Office Workbook
CSV: Comma-Separated-Values DATAMONKEY
TXT: Text File
DIRECTORY
C:A\Users\Laptop Akut\OneDrive\Dokumen'\SKRIPSIKU BISMILLAH\DA
(?) Help %) cancel @ ok
RECENT PUSLICATIONS )
(&) » o @ G ¥ ke

Insert  Draw  Pag

e Layout

Formulas

MEGA-result5 [Compatibility Mode] - Excel

Help

Acrobat

Q  Tell me what you want to do

sslasunnisah @) @

Keterangan: Hasil komposisi nukleotida

LI 8 L:y Bolnset ~ [ X v A
DE@ L:) 4 ¥ Delete ~ - zY p E}
Paste Conditional Formatas Cell | .-, Sort & Find & Create
v Formatting~ Tablev Stylesv | [ Format - ~ Filter Select~ aPDF
Clipboard 1 Font ] Alignment ] Number Styles Cells Editing Add-ins |Adobe Acrobat ~
G18 - £ 27,299703264095 v
A B ® D E F G H I J K L M N o [«]
1 Domain: Data
2 L) c G Total T c1 A1 G1 Pos #1T-2 c2 A2 G2
3 |Betta brownorum | Borneo 32,28 21,72 23,66 16,34 1010 27,0029674 24,3323442 23.1454006 255192878 337 42,1364985 24,6200801 19,2878338 13,9465875
4 |Betta brownorum 2 32.87 27.03 24,16 15.94 1010 27.5964392 237388724 23.1454006 255192878 337 421364985 24.6290801 19.2878338 139465875
5 Betta brownorum 3 3277 2713 2416 15,94 1010 27.5064392 237388724 23.1454006 255192878 337 421364985 24.6290801 19.2878338 139465875
6 Betta brownorum 4 3178 28,12 23,86 16,24 1010 264094955 24925816 231454006 255192878 337 421364985 246290801 19,5845697 136498516
7 Betta brownorum 5 31,88 27,82 2396 16,34 1010 264094955 24925816 22.5519268 261127596 337 41,8397626 24,925816 18,9910979 14,2433234
& Betta brownorum 6 31,98 27.72 23,96 16,34 1010 264094955 24926616 22.5619268 261127596 337 418397626 24,925816 18,9910979 14,2433234
9 Betta brownorum 7 31,68 2822 2386 16.24 1010 264094956 24926816 231454006 255192878 337 421364985 246290801 19,5845697 136498516
10 | Betta brownorum 8 31.88 28.12 23566 16.34 1010 264094955 24926816 234421365 252225519 337 421364985 24.6290801 19.2878338 139465875
11 | Betta brownorum 9 31.88 27.82 2396 16.34 1010 264094955 24925816 22.5519288 261127596 337 418397626 24.925816 18.9910979 14.2433234
12 |Betta rutilans- 1 32,38 27,52 24,16 15,94 1010 27,2997033 24,0356083 234421365 252225519 337 42,1364985 246290801 19,2878338 13,9465875
13 |Betta rutilans- 2 32,28 2752 24,16 16,04 1010 27,2997033 24,0356083 234421365 252226519 337 42,1364985 246290801 19,2878338 13,0465875
14 |Betta utilans- 3 32,38 27.52 2416 15,94 1010 27,2997033 24,0356083 23.4421365 252226619 337 421364985 246290801 19,2878338 13,0465875
15 | Betta rutilans- 4 3238 27.52 24,16 15,94 1010 27,2997033 240356083 234421365 252226519 337 421364985 24,6290801 19,2878338 13.9465875
16 | Betta rutilans- & 3238 27.52 24,16 15,94 1010 27,2997033 240356083 23.4421365 252225519 337 421364985 24,6290801 19,2878338 13.9465875
17 | Betta rutilans- 6 32,38 27,52 24,16 15,94 1010_27,2997033 24,0356083 23.4421365 252225519 337 42,1364985 246290801 19,2878338 13,9465875
18 [Betta rutilans - 7 32,38 2752 24,06 16,04 1010[ 27,299703 234421365 252226619 337 421364985 24,6290801 19,2876338 139465875
19 |Betta rutilans- § 32,38 27.52 2426 15,84 1010 27,299703 234421365 252225619 337 42,1364985 24,6290301 19,287833% 139466875
20 Betta uberis | Kalimantan 3297 27.23 2485 14,95 1010 29.0801187 225519288 23.1454006 252225519 337 41,8397626 24.6290801 19.5845697 139465875
21 Betta burdigala | Pulau Bangka 3267 2713 2505 15.15 1010 29.0801187 222551929 23.1454006 255192878 337 424332344 240356083 18.9910979 14,5400593
22 Betta lvida | Malaysia 31,29 28,61 24,65 1545 1010 27,2997033 23,7386724 237386724 252225519 337 42,1364985 246290801 18694362 14,5400593
23 |Betta ideii | Kalimantan Selatan 3347 2564 2782 13,07 1010 29,3768546 213649852 261127536 231454006 337 424332344  24.3323442 195845697 136498516 [+ ]
Nucleotide Composition | Info | @ (41 ] [
£ rracsiniite |insumilzhis B mm FET Y



69

[ Molecular Evolutionary Genetics Analysis - o X
File Help.
Models

Distance
Diversity

Compute Pairwise Distences.

[~ Compute Overall Mean Distance. Y/ . U I U/

5
ave| IE Phylogeny ’ Compute Within Group Mean Distance ANCESTORS SELECTION  RATES Clocks  DIAGNOSE
v
. i“’:’:e o Compute Between Group Mean Distance..
TA neestors Compute Net Between Group Mean Distances
25| B3 Selection r 2 . nexus
01 Rates v
@) Clocks » @
Q) Diagnose Mutation(s)
TIMETREE
DATAMONKEY

RECENT PUBLICATIONS
tivate Wind

(s) = ) Fiy ) ¢ fo) Go to Settings gaw m

Keterangan: Minimize hasil komposisi nukleotida, memilih menu Analysis lalu
Distance kemudian Compute Pairwise Distances.

[P Molecular Evolutionary Genetics Analysis MX: Analysic Preferences - o X
File  Analysic  Help Distance Estimation
| Option Setting |
WAWAGREONWAS A
Scope =3 Pairs of texa
ALGN DATA  MODELS  DISTANCE  DIVERSITY PHYLOG
ESTIMATE VARIANCE
TA | oo Veriance Estimation Method = |Bootstrap method - s
B oat —

No. of Bootstrap Replications = | 1000
SUBSTITUTION MODEL
Substitutions Type => | Nucleotide @

> TIMETREE
Model/Method => | Tamura-iNei model
> @
Substitutions to Include = | ¢ Transitions + Transversions
DATAMONKEY
RATES AND PATTERNS
Rates among Sites — | Uniform Rates
>
Pattern among Lineages — | Same (Homogeneous)
DATA SUBSET TO USE
Gaps/Missing Data Treatment — | Painvise deletion
>
Select Codon Positions. —)\ [1st M2nd BA3rd [ Noncoding Sites

RECENT PUBLICATIONS
+0 Wind,

At
e @ » @ @ @ ¥ @ G”ME“'”‘“?WM

Keterangan: Mengisi format Distance Estimation sesuai dengan gambar di atas
lalu OK.
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[E] M: Pairwise Distances (PERCOBAAN REVIS.meg) - x

File Display ~ Average  Caption  Help
e/ BE ¥ B B L B |

2 3 4 5 6 ¥/ 8 5 10 ~

1. Betta brownorum | Boreo i 00065958760 00066362031 0,0069173077 0,0065340261 0,0086622506 00070315686 00074405448 00085340261 00044366672 0.
2, Betta brownorum 2 00412544100 0.0009723318 0,0059436785 0.0088118891 00089056173 0.0060761050 0,0065552416 0.0088118891 0.0062897820 0
3. Betta brownorum 3 0,0423291753 00009917544 0,0060606038 0.0089080967 00090028024 0.0061861560 0,0066730689 0.0089080967 0.00633900750 0
4. Betta brownorum 4 00466577016 0,0348878137 0,0359464058 00094308082 0,0095382217 00009881475 00029085064 0,0094305082 0.0071132773 0.

Betta brownorum 5 0.0640113679 00674347522 00685634353 00754271067 00009571758 0.0095325889 00097927334 0,0000000000 0.0086758433 0
6. Betta brownorum 6 0,0651250106 00685648527 00696378329 0,0766653334 0,0009317526 00096438352 00098355724 00003571768 00087740241 0.
7. Betta brownorum 7 00477433495 00359464098 0.0370087499 00009917450 0.0765640968 0.0777066701 00027381316 0.0095325889 0.0072228544 0
8. Betta brownorum 8 00520754862 00391645224 0.0402240006 00079781725 00788491969 00799883897 0.0069756067 0.0097927334 0.0077749066 0
9. Betta brownorum 9 0,0640113679 00674347522 00685634353 00754271087 0,0000000000 0,0009917526 00765640968 00788491969 00086758433 0.
10. Betta rutilans- 1 0.0171233936 00381373828 0.0391960781 00489248026 00642265729 00653269222 0.0500101789 00555071973 0.0642265729 0
11. Betta rutilar 00160739148 10,0389387345 0.0369946711 00477566501 00629509961 00640824445 00435430899 00532133790 0,0629809961 0,0029837970
12, Betta rutilans- 3 0.0150672639 00359669678 0.0370256632 00467177520 0.0619222703 00630226197 0.0478031283 00532584613 00619222703 0.0019904762 0
13. Betta rutilans- 4 0,0150672639 0,0359669678 00370256632 00467177520 0,0619222703 0,0630226197 00478031283 00532584613 00619222703 0,0019904762 0.
14, Betta rutila 0.0150672639 00359669678 0.0370256632 00467177520 0.0619222703 00630226197 0.0478031283 00532584613 00619222703 0.0019904762 0
15. Betta rutilans- 6 0.0150672639 00359669678 0.0370256632 00467177520 0.0619222703 00630226197 0.0478031283 00532584613 0.0619222703 0.0019904762 0
16. Betta utilans - 7 00160927550 00370482353 00381063313 00456226907 00630685693 00641692133 00467080670 00521425626 0,0630688693 0,0023334788 0.
17. Betta rutilas 0.0201660486 00402035616 0.0412641313 00521014485 00653288523 00664333160 0.0531927538 00576133648 0.0653288523 0.0069885329 0
18. Betta uberis | Kalimantan 0,1266456295 01367693879 0,1380776762 0,1404366033 0,1339862692 0,1353008324 01417442520 01480106815 0,1339862692 0,1231664782 0.
19, Betta burdigala | Pulau Bangka 0.1343696094 01369402627 0.1382470292 01459096818 01458211659 0.1471766301 0.1472389658 01508915379 0.1458211659 0.1306449247 0
20. Betta livida | Malaysia 01814533635 01761581142 01775214553 01760540321 01917604141 01931726808 01746856598 01787011928 01917604141 01774786138 0
21. Betta ideii | Kalimantan Selatan 0,2436934248 0,2347135044 0.23628991843 02453528854 02667301145 0,2650363048 0.2470101970 02525347830 02667301145 0.2348557300 0.
22, Betta compucta | Kalimantan Timur 0,2280333451 02318042584 0.2334061195 02306726348 02573642229 02557163809 0.2322412595 02391802058 0.2573642229 0.2241251286 0
23. Betta midas | Kalimantan Barat 0,2173301101 02163656883 02176217972 0,2248825765 0,2470054448 0,2485688786 0,2263524903 0,2320277517 02470054448 0,2134401588 0.
24, Betta ocellata | Kalimantan Timur 0.2519866115 02519455166 0.2536234794 02484781213 0.2661431431 02644442088 0.2501375250 02572220510 0.2661431431 0.2499092469 0
25. Betta coccina | Surnatra 01785191609 01759112835 01773062173 01716855736 01929957327 01944403140 0.1730492275 01770044334 01929957327 01800538389 0
26. Betta akarensis | Bomeo 0,2294403539 0,2192897749 022081931918 02264862716 02563385044 0,2547559101 0.2280389486 02335765471 1,2563985044 0.2258086341 0.
27. Betta enisae | Kalimantan Barat 02237535655 02269179491 0.2284589628 02265687483 0,2464256803 0,2479750607 0.2280947359 02352793775 02464256803 0.2221822048 0
23, Betta foerschi | Borneo 0,2355211873 0,2478533281 0,2461937763 0,2276254308 0,2499373942 0,2515906506 0,2290896420 0,2331054262 0,2499373942 0,2374027493 0. v
= >

[1,1] (Betta brownorum | Borneo-Betta brownorum | Borneo) / Nudleotide: Tamura-Nei
Keterangan: Hasil jarak genetik.

[E Mx: Pairwise Distances (PERCOBAAN REVIS.meg) - X

File Caption Help

A

Betta brownorum | Borneo 00065958760 0.0066962031 00069173077 0.0085340261 00086622506 0.0070315686 00074408448 0.0085340261 0.0044356572 0
2. Betta brownorum 2 0,0412644100 00009723318 0,0059436785 0,0088118891 0,0089056173 00060761050 0,0065652416 00088118891 00062897820 0.

Betta brownerum 3 0.0423291753 00009917544 0.0060606038 0.0089080967 00090028024 0.0061861560 0.00667306889 0.0083080967 0.0063300750 0
4. Betta brownorum 4 0.0466577016 00348878137 0.0359464098 0.0094305082 00095382217 0.0009881475 0.0029085064 0.0094305082 0.0071132773 0
5. Betta brownerum 5 00640113673 00674347522 0.0685634353 00754271087 00003571758 00095325889 00097327334 0,0000000000 00086758433 0.
6. Betta brownorum 6 0.0651250106 00685648527 0.0696978329 00765653334 0.0009917526 0.0096438352 0.0098955724 0.0009571758 0.0087740241 0
7. Betta brownorum 7 0,0477433495 00353464098 00370087499 0,0009917450 0,0765640965 0,0777066701 0,0027381316 00095326889 0,0072228544 0.
8. Betta brownorum 8 00520754862 00391645224 00402240006 00079781725 0.0788491969 00799883897 0.0069756067 0.0097927334 0.0077749066 0
9. Betta brownorum 9 0.0640113679 00674347522 00685634353 00754271087 00000000000 00009917526 0.0765640968 00788491969 0.0086758433 0
10. Betta rutilans- 1 00171239938 00381373828 00391960781 00489248028 00642265729 00853269222 00500101789 00555071973 00642265729 0.
11. Betta rutilans- 2 0.0160739148 00359387345 0.0369946711 0,0477566501 0.0629809961 00640824445 0.0488430839 00532133790 0.0629809961 0.0029837970
12. Betta rutila 0,0160672639 00353663678 00370266632 0,0467177520 00613222703 00630226197 00478031283 00532684613 00619222703 0,0018904762 0.
13, Betta rutilans- 4 0.0150672639 00359669678 0.0370256632 00467177520 0.0619222703 00630226197 0.0478031283 00532584613 0.0619222703 0.0019904762 0
14, Betta rutilans- 5 0.0150672639 00359669678 0.0370256632 00467177520 0.0619222703 00630226197 0.0478031283 00532584613 0.0619222703 0.0019904762 0

00150672639 00359669678 00370256632 00467177520 00619222703 0,0630226197 0.0478031283 00532584613 00819222703 00019904762 0.
00160927550 00370482359 0.0381069313 00456226907 00630688699 00641692193 0.0467080670 0,0521425626 0.0630688699 0.0029934788 0

17. Betta rutilans- & 00201660486 00402035616 0.0412641313 00521014485 0,0653288523 00664333160 00531927538 00576133648 0,0653288523 0,0063869329 0.
18. Betta uberis | Kalimantan 01266456295 01367693879 0.1380776752 01404365033 01339862692 0.1353008324 01417442520 01480105615 01339862692 0.1231654782 0
19. Betta burdigala | Pulau Bangka 0,1343696094 0,1369402627 0,1382470292 0,1459096818 0,1458211659 0,1471766901 01472389658 01508915379 01458211659 0,1306449247 0.
20. Betta livida | Malaysia 01814533635 01761581142 01775214553 01760540321 01917604141 01931726808 01746856598 01787011928 01917604141 01774786138 0
21. Betta ideii | Kalimantan Selatan 02436394248 02347135044 0.2362991543 0,2453828854 0.2667301145 0.2650363048 0.2470101970 02525347830 0.2667301145 0.2346557300 0
22. Betta compucta | Kalimantan Timur 0,2260333481 0,2318042584 02334061195 02306726348 02573642229 0,2557163809 02322412835 02391802088 02573642229 02241251286 0.
23. Betta midas | Kalimantan Barat 02173301101 02163656883 0.2178217972 02248825765 02470054448 02485688788 0.2263524903 02320277517 0.2470054448 0.2134401588 0
24, Betta ocellata | Kalimantan Timur 0,2519566115 0,2519456166 0,2536234734 0,2484781213 0,2661431431 0,2644442088 02501375250 0,2672220510 02661431431 0,2493092463 0.
23, Betta coccina | Sumatra 01785191609 01759112835 01773062173 01716855736 01929957327 0.1944403140 0.1730492275 01770044334 01929957327 0.1800538389 0
26. Betta akarensis | Borneo 02294403539 02192897749 0.2208191918 0,2264862716 0,2563385044 0.2547559101 02280389486 02335765471 0.2563985044 0.2258086341 0
27. Betta enisae | Kalimantan Barat 0,2237535655 0,2269179491 0,2284589628 02265687483 0,2464256803 0,2479750607 0.2280947359 02352793775 0,2464256803 0.2221822048 0.

Betta foerschi | Borneo 02355211873 02478533281 0.2461937753 02275254308 02499373942 0.2515906506 0.2290896420 02331054262 .2499373942 0.2374027493 0.
3 >

[1,11 (Betta brownorum | Borneo-Betta brownorum | Borneo) / Nucleotide: Tamura-Nei

Keterangan: Memilih icon Excel untuk menyimpan hasil jarak genetik
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