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2. Amplify and Sequence this region across isolates....

ACAGATGTCTTGTAATCCGGCCGTTGGTGGCAT
PCR AGGGAAAGGACATTTAGTGAAAGAAATTGATG
Sequence the cGATGGGTGGATCGATGGCTTATGCTATCGATC
PCR product AATCAGGAATTCAATTTAGAGTACTTAATAGTA
GCAAAGGAGCTGCTGTTAGAGCAACACGTGCT

CAGGCAGATAAAATATTATATCGTCAAGCAATA
CGT

ACAGATGTCTTGTAATCCGGCCGTTGGTGGCAT
AGGGAAAGGACATTTAGTGAAAGAAATTGATG
CGATGGGTGGATCGATGGCTTATGCTATCGATC

AATCAGGAATTCAATTTAGAGTACTTAATAGTA
GCAAAGGAGCTGCTGTTAGAGCAACACGTGCT
CAGGCAGATAAAATATTATATCGTCAAGCAATA
CGT

ACAGATGTCTTGTAATCCGGCCGTTGGTGGCAT
AGGGAAAGGACATTTAGTGAAAGAAATTGATG
GTFTGGGTGGATCGATGGCTTATGCTATCGATC
AATCAGGAATTCAATTTAGAGTACTTAATAGTA
GCAAAGGAGCTGCTGTTAGAGCAACACGTGCT
CAGGCAGATAAAATATTATATCGTCAAGCAATA
CGT

ACAGATGTCTTGTAATCCGGCCGTTGGTGGCAT
AGGGAAAGGACATTTAGTGAAAGAAATTGATG
CGATGGGTGGATCGATGGCTTATGCTATCGATC
AATTTAGAATTCAATTTAGAGTACTTAATAGTAG
CAAAGGAGCTGCTGTTAGAGCAACACGTGCTC
AGGCAGATAAAATATTATATCGTCAAGCAATAC
GT
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ANALISIS DATA SEKUEN DNA

» On line: NCBI (BLAST)
» Off line: MEGA




BLAST

(Basic Local Alignment Search Tool)
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@ (34) WhatsApp X National Center for Biotechnoloc X +

€ > C anh www.ncbi.nlm.nih.gov
it Apps \" Meetingis in progr... Reading list

& NCBI  Resources ™ How To ™) Sign in to NCBI

=NCBI e

National Center for
Biotechnology Information

o COVID-19 Information B8

Public health information (CDC) | Research information (NIH) | SARS-CoV-2 data (NCBI) | Prevention and treatment information (HHS) | Espariol

UNITE
‘ A new NIH initiative to end structural racism and achieve racial equity in the biomedical research enterprise.

Ending

Structural LEARN MORE

Racism N
NCBI Home Welcome to NCBI Popular Resources
Resource List (A-Z) The National Center for Biotechnology Information advances science and health by providing access to PubMed
All Resources biomedical and genomic information. Bookshelf
Chemicals & Bioassays About the NCBI | Mission | Organization | NCBI News & Blog PubMed CentV
Data & Software BLAST
DNA & RNA Submit Download Learn Nucleotide
Domains & Structures Deposit data or manuscripts Transfer NCBI data to your Find help documents, attend a Genome

into NCBI databases computer class or watch a tutorial SNP

Genes & Expression

Gene

https://blast.ncbi.nlm.nih.gov

= 20:24
ul o 0k = 4b)
B O Type here to search ‘b 27°C Berawan W D) 26/07/2021 LJ
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34) WhatsApp X BLAST: Basic Local Alignment Se: X -

& C @ https//blast.ncbi.nlm.nih.gov,

it Apps \® Meetingis in progr... Reading list

BLAST®

Home Recent Results Saved Strategies Help

Basic Local Alighment Search Tool
BLAST+ 2.12.0 is here!

We have made some improvements to how BLAST
multi-threads and the amount of memory required by
makeblastdb.

BLAST finds regions of similarity between biological sequences. The
program compares nucleotide or protein sequences to sequence
databases and calculates the statistical significance. Learn more

Tue, 13 Jul 2021 12:00:00 EST B More BLAST news...

Web BLAST

2026
26/07/2021 °

&l

@ O Type here to search @ ! @ 27°C Berawan ~ T ‘= )
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/ 2 Nucleotide BLAST: S... » \ &

e | )

Recent Results =~ Saved Strategies  Help

» HCBI BLAST/ blastn suite Standard Nucleotide BLAST

blastn | blastp | blastx | tblastn | thlastx |

C' | ® blast.ncbi.nlm.nih.gov/Blast.cgi?PROGRAM=blastn&BLAST_PROGRAMS=megaBlast&PAGE_TYPE=BlastSearch&SHOW _DEFAULTS=on&LINK_LOC=t ¢ & X

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

Enter Query Sequence

Enter accession number(s), gi(s), or FASTA sequence(s) & Cle: Query subrange &

From

To

Or, upload file
Job Title

Chaose File | No file chosen @

Enter a descriptive title for your BLAST search i@

["] Align two or more sequences @

Choose Search Set {
@ Human genomic + transcript —/Mouse genomic + transcript (®hers (nr etc )

Database

Human genomic plus transcript (Human G+T) E| @
E:tﬂ:lolr:{ajf [T Models (M/XP) [ Uncultured/environmental sample sequences
Entrez Query
Optional

Enter an Entrez query to limit search @)

Program Selection

Optimize for Q) ighly similar sequences (megablast)

) Somewhat similar sequences (blastn)

More dissimilar sequences (discontiguous megablast)
A o O AOT Al

Bookmark

11

I

AEIEIEIE
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< Nucleotide BLAST: S.. e | (E] [
(- Cc Oblast ncbl nlm.nih.gov/Blast.cgi?PROGRAM=blastn&BLAST_PROGRAMS=megaBlast&PAGE_TYPE=BlastSearch&SHOW _DEFAULTS=on&LINK_LOC=tv¢| @ X

-
Enter accession number{s}, gils), or FASTA sequence(s) & / Clear Query subrange &
Arrsc:c:cmc:mInmrmm:samanacccrmncm:mmcr:mm# - E
TTATCCTATTTCARCTEARCATTTCAARACTEACTTATCCTCTCAATCTARACCTARRARR rom l:l

TATTARTACAGAATCATTTARACTCCCCTGAGRACTAR AR TCRAACCRARRRCCTATTCGCCT

CTTTCATTACCCCCACAR - To l:l
y
Bojariadiile Choose File | No file chosen (%]

Job Title | |
Enter a descriptive title for your BLAST search i@

[ Align two or more sequences &

Choose Search Set

Database (ZJHuman genomic + transcript ) Mouse genomic + transcript @ Otiers (nr etc.):

+ |Nuc|eotide collection (nr/nt) EI
Organism — L
Optional |-";':';3‘3" name or id—completions be suggested ||:|Exclude X =
Enter arganism commaon name, binomial, or tax id. Only 20 top taxa will be shown. @
Exclude [[] Models (aM/%P) ] Uncultured/environmental sample sequences
Optional
Entrez Query |
Optional

Enter an Entrez query to limit search &)

Program Selection
Optimize for 9! Highfy Similar sequences (megablast)

More dissimilar sequences (discontiguous megablast)

_! Somewhat similar sequences (blastn)
Choose a BLAST algorithm &)

‘ Search database Nucleotide collection (nr/nt) using Megablast (Optimize for highly similar sequences)
-

7] ehrus racutte in a nawr windn

ZAEIENENEE AL
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<« X @ © & hitps;//blast.nchi.nlm.nih.gov/Blast.cgi e & | & | Q Search n O @ = @ &% =

m U.S. National Library of Medicine

National Center for Biotechnology Information

BLAST ° » blastn suite » results for RID-VGF6YRSX014 Home RecentResults Saved Strategies Help

< Edit Search Save Search Search Summary v @ How to read this report? @ BLAST Help Videos *DBack to Traditional Results Page
Job Title Nucleotide Sequence Filter Results
RID VGFEYRSX014  Search expires on 10-30 21:21 pm  Download All v

Organism only top 20 will appear exclude
Program BLASTN@® Citation v - Vo ppe N
Type common name, binomial, taxid or group name

Database nt Seedetails v yp ' ' group
Query ID Icl|Query_47789 + Add organism
Description None Percent Identity E value Query Coverage

Molecule type dna
P to to to
Query Length 952
Other reports Distance tree of results MSA viewer @ m Reset
Graphic Summary Alignments Taxonomy
Sequences producing significant alignments Download Manage Columns ~ Show | 100 + | @

["] selectall o0 sequences selected
= I [Z] Feedback

Waiting for www.nchi.nlm.nih.gov...
N 8:22PM

< fl o .l 10/29/2019
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&« cd o © & hitpsy//blast.nchi.nim.nih.gov/Blast.cgi e & | & Q search m o = o o=
Other reports Distance tree of results MSA viewer @ ‘ m | Reset I ‘ "
Descriptions Graphic Summary Alignments Taxonomy
Sequences producing significant alignments Download ~ Manage Columns > Show (2]
select all 100 sequences selected GenBank Graphics Distance tree of results
. Max = Total Que E Per. .

Description Score Score ICo««feWrr value Ident Accession
Hemibagrus nemurus mitochondrion, complete genome 1736 1736 100% 0.0  99.58% NC_044863 .1
Hemibagrus wyckioides mitochondrion. complete genome 1736 1736 100% 0.0 99.58% KJ624624 1
Hemibagrus nemurus mitochondrion, complete genome 1736 1736 100% 0.0 99.58% KJ573466.1
Hemibagrus sp. RCH-2015 mitochondrion. complete genome 1676 1676 100% 0.0 98.43% KM507291.1
Hemibagrus spilopterus mitochondrion. complete genome 1676 1676 100% 0.0 98.43% JQ3439831
Hemibagrus sp. SWH mitochondrion, complete genome 1386 1386 99% 0.0 93.00% KMS5TT6331
Sperata seenghala mitochondrial DNA, complete genome 1375 1375 99% 0.0 92.78% AB907556.1
Phractocephalus hemioliopterus mitochondrion, complete genome 1367 1367 99% 0.0 92.69% NC 037886.1
Hemibagrus wyckii voucher INHS 93682 125 ribosomal RNA gene._partial sequence: tRNA-Val gene, complete sequence:_and 16S ribosomal RNA 1356 1356 98% 0.0 92.80% JXB997471
Mystus cavasius mitochondrion. complete genome 1317 1317 100% 0.0  91.72% KUS704651
Mystus rhegma mitochondrion. complete genome 1314 1314 100% 0.0 91.63% JQ3439841
Tachysurus vachellii isolate male mitochondrion. complete genome 1303 1303 100% 0.0 91.43% MK104137.1
Tachysurus vachelli mitochondrion, complete genome 1303 1303 100% 0.0 9143%
(=) Feedback

Pelteobagrus eupogon mitochondrion, complete genome 1297 1297 100% 0.0 91.32%

'| e >
9 3| v3 ou|rd (O |WFENE pal S o
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| &) c @ © & nhitpsy//blast.ncbinlim.nih.gov/Blast.cgi o @ | ¥ | Q search o =2 © o=

Other reports Distance tree of results MSA viewer 9/ ‘ ml Reset I ‘ ~

Descriptions Graphic Summary Alignments FEEREVGUINIY

Alignmentview | Pairwise v | [ ] cpsfeature @ Download

100 sequences selected 0

& Download v GenBank Graphics

<
‘Z
o
=

<4Descriptions

Hemibagrus nemurus mitochondrion, complete genome
Sequence ID: NC_044863.1 Length: 16526 Number of Matches: 1
See 1 more title(s) ¥

Range 1: 75 to 1026 GenBank Graphics

Score Expect Identities Gaps Strand

1736 bits(940) 0.0 948/952(99%) 0/952(0%) Plus/Plus

Query 1 TTRARCTCCATTTATACATGCAAGTATCCGCRCC &0
IIIIII\IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII

Sbjct 75 TTRARCTCCATTTATACATGCAAGTATCCGCRCC 134

Query 61 CTGTGAGAATGCCCTTAATCCTCTACCCGAGGACGAGGAGCAGGTATCAGGCACRATTA 120
IIIIII\IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII

Sbjct 135 GAGRATGCCCTTAATCCTCTACCCGAGGACGAGGAGCAGGTATCAGGCACRATTA 154

Query 121 LCATTTGCCCATGACGCCTTGCTACGCCACACCCCCRAAGGGACTTCAGCAGTARTARATE 180

FEEETEEE e e e e e e e e e e e e e e e e e et
Sbjct 195  ACATTTGCCCATGACGCCTTGCTACGCCACACCCCCRAGGGACTTCAGCAGTAATARATA 254

TTRAAGCCATRAAGTGRRARACTTGACTTAGTCAGAGTTARRAGGECCGETARRATTCETECC

[RNERAN NERNNAN [=] Feedback

; 823PM
B % il a0
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= NCBI Blast:Mucleotide Sequen: X

<« c 1 © & hitpsy//blast.ncbinlim.nih.gov/Blast.cgi e W ¥ | Q search n O @ = O ==

Otherreports  Distance tree ofresultsy.viewer 2] | Reset I ‘ -

Descriptions Graphic Summary Alignments Taxonomy

<2 hover to see the title W click to show alignments AlignmentScores <40 [40-50 [50-80 |[H80-200 [W>=200 @

100 sequences selected (2]
Distribution of the top 102 Blast Hits on 100 subject sequences

[l Feedback

; 8:24PM
£ M e o eanta
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= NCBI Blast:Mucleotide Sequen: X

(€) c © & hitpsy//blast.ncbinlim.nih.gov/Blast.cgi e W ¥ | Q search n O @ = O g

Alignmentview | Pairwise v | [ | cpsfeature @ Download ™ "

100 sequences selected (2]

X Download v GenBank Graphics

<4
‘Z
]
=

<4 Descriptions

Hemibagrus nemurus mitochondrion, complete genome
Sequence ID: NC_044863.1 Length: 16526 Number of Matches: 1
See 1 more title(s) v

Range 1: 75 to 1026 GenBank Graphics /

Scare Expect Identities Gaps Strand

1736 bits(940) 0.0 948/952(99%) 0/952(0%) Plus/Plus

Query 1 GTTTGGTCCTGACTTTACTATCAGCTTTARCTCCATTTATACATGCAAGTATCCGCACC &0
IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII

sbjet 75 GGTCCTGACTTTACTATCAGCTTTAARCTCCATTTATACATGCAAGTATCCGCACC 134

Query 61 TGAGRATGCCCTTAATCCTCTACCCGAGGACGAGGAGCAGGTATCAGGCACAATTA 120
IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII

Skjct 135 CTGTGAGRATGCCCTTARTCCTCTACCCGAGGACGAGGAGCAGGTATCAGGCACARATTA 154

Query 121 ACATTTGCCCATGACGCCTTGCTACGCCACACCCCCAAGGGACTTCAGCAGTAATARATE 180

frerrrrrerrreererrrerrrerrrrrrerrerrrrr e e rrr e e
Sbject 195  ACATTTGCCCATGACGCCTTGCTACGCCACACCCCCRAGGGACTTCAGCAGTAATARATA 254

Query 181 TTAAGCCATAAGTGRAARACTTGACTTAGTCAGAGTTARRAGEGCCGETARRATTCGTGCC 240

Frrrrrrrerr et et e e e e e e e e e
Sbjet 255 TTAAGCCATRAAGTGARAACTTGACTTAGT CAGAGTTARRARGGGCCGGTARRATTCGTGCC 314

Query 241 CCGCGETTATACGARAGACCCCAGTTGATAGGTGCGGCEGTARAGGGTGETTATGG 300

IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII
Sbjet 315 CACCGCGGTTATACGRARAGACCCCAGTTGATAGGTGCGGCGTARAGGGTGGTTATGE 374

aaaaaaaTRARTARAGCTARAGACCCTCCAAGTCGTCATACGCATTCTGAGGACACGRARG 360 E] Feed back

_| = )
@ x3| v@ ou |rd (OF|WTIEHE pal RS S L
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MEGA (Molecular Evolutionary
Genetics Analysis)

» Alignment/ multiple alignment
» Komposisi nukleotida, asam amino
» Perbedaan nukleotida

» Jarak genetik/ distance

» Phylogenetic tree
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Molecular Evolutionary Genetics Analysis
File Analysis Help
; T 4 . T il ® I=
SN N SN S’ - S’ N’ e’ e’

ITY PHYLOGENY USERTREE ANCESTORS SELECTION RATES CLOCKS DIAGNOSE
ol Edit/Build Alignment

LI TA
N =

B~
.u
e

Edit/View Sequencer Files (Trace)...
& Open Saved Alignment Session...
@ Show Web Browser

Z Query Databanks
Do BLAST Search

RECENT PUBLICATIONS

(&) = » & ) ¥ o]

HELP DOCS EXAMPLES  CITATION REPORT BUG UPDATES MEGA LINKS TOOLBAR PREFERENCES

ANALYZE

PROTOTYPE

: : 20:56
- §e) Type here to search - )

NEXUS

@

TIMETREE

@

DATAMONKEY

26/07/2021
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File Analysis Help

[ )= 11 VI
N - s Open existing file
ALIGN DATA MODELS DISTA
<« v~ 1 R Penelitian De... » sekuensing
MNEXUS
i Organize ~ New folder i -
AT @
cG

B Name Date modified

2 This PC

# 3D Objects B 15t BASE 4181661 BO1_F.ab1 06/05/2021 20:31
1st_BASE 4181662_BO1_R.ab1 06/05/2021 20:31

1st_BASE_4181663_BO2_F.ab1

1st_BASE_4181664_BO2_R.ab1

1st_BASE_4181665_BO3_F.ab1

1st_BASE_ 4181666_BO3_R.ab1

1st_BASE_4181667_X1_F.ab1

1st_BASE_4181668_X1_R.ab1

1st_BASE 4181669 X2_F.ab1

1st_BASE 4181670 X2 R.ab1

1st_BASE 4181671 KM1_F.ab1

P8 Desktop

E Documents
Downloads
Music

BS Pictures

=i Videos

g Acer (C)

= New Volume |

o Network

File name: |1st_BASE_4181661_BO1_F.ab1

RECENT PUBLICATIONS

e m (= B d v © o B3

w

HELP DOCS EXAMPLES  CITATION REPORT BUG UPDATES MEGA LINKS TOOLBAR PREFERENCES PROTOTYPE

20:57
26/07/2021

L Type here to search
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Molecular sis - X
m TraceEditor (C:\Users\Rini Widayanti\Documents\Documents\bagian bickimia\202 1\Penelitian Departemen\sekuensing\1st_BASE_4181661_BO1_F.ab1) — Od X
Edit Search  Display Help

Open File in New Window
" | = Open File

B save File

& Print

| @ Add to Alignment Explorer
Export FASTA File

® Exit

Qa2 -jam ]

y \o“ “‘ ‘

20 30 40 80 60 70 80 90 100
AGCTTTTG GGCCATACCCCAAAAAT GT AGGT TAAAATCCT TCTCTTACCAATGAGCCCCT ACGTCATCACAAT CTTATTAT CAAGCCTG

21:00

L Type here to search é = Y o6/07/2021 .
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‘.; E

Recycle Bint clidaylissii 3
MX: Alignment Explorer = O X

Data Edit Search Alignment Web Sequencer Display Help
O=sR=EwmBE|lre|r t: «0xnoxa|l+R|ar @298

DNA Sequences Translated Protein Sequences

Species/Abbrv e | e | e | e ] | e ] e e e o e o e ] e ] e e | e o ok ke | e ] e e ] o e o | e o e e ] e o e o o e ] o e ] e o e o o e o e e o e o] o e o o e o e ] e o e o e ok

1. 4181661 BOL F CHCRRACECIAATCAAECTTTTEEECCATAC CCCARARATETAGET TARAATCCRTCECETAC CAATEARCCoCTACEl{c AT CACAATCRTATIAT CAAEC CTEEEC CTEEECACABCCTTARCATTCATARGCTcc ke

- . ) - B Dy = S 2102
8 © Type here to search ™ 9 P > X1 @ 26°C ~ O = Q) 26/07/2021 [J
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H ©- v Teori Pembuatan Primer dan Pohon Filogentik Workshop Instrumen PCR_2

21 LPPT 2 - PowerPoint Rini W

File Home Insert Draw Design Transitions Animations Slide Show Review View Recording Help m Q Tell me what you want to do

m MX: Alignment Explorer

Data Search Alignment

Web Sequencer Display Help

| ® Undo

DNA Seq'D Copy

Species & Cut

1. 4181 Paste

X Delete
Delete Gaps

=+ Insert Blank Sequence

2 Insert Sequence From File

= Select Site(s)
Select Sequence(s)
Select All

¥ Allow Base Editing

Modify All Bases To Upper Case

Fi «f0Xxoxa|+jar @338

yanii ()

O Type here to search
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H ©- ~ Teori Pembuatan Primer dan Pohon Filogentik_ Wo p Instrumen PC 1_LPPT_2 - PowerPoint Rini Widayanti @ &= =
File Home Insert Draw Design Transitions Animations Slide Show Review View Recording Help m Q Tell me what you want to do

m MX: Alignment Explorer
Data Edit Search Alignment Web Sequencer Display Help
X1 Open existing file Q 9 C} 9

1+ B Penelitian De... sekuensing

Oramize - New folde ccRREEAGC -l Bl Aic A Rl c FEAREAT - AnEc - FEEEC - HEEEC A Afc AN AFE CATARECHccoh
B Name

W 1st BASE 4181661 _BO1_F.ab1

& This PC 1st_BASE 4181662 _BO1_R.ab1 06/05/2021 20:31

B 3D Objects 1st_BASE_4181663_BO2_F.ab1 06/05/2021 20:31

1st_ BASE 4181664 BO2 R.ab1 06/05/2021 20:31

1st_ BASE 4181665_BO3_F.ab1 06/05/2021 20:31

1st_BASE_4181666_BO3_R.ab1 06/05/2021 20:31

1st_BASE_4181667_X1_F.ab1 06/05/2021 20:31

Music 1st_ BASE 4181668 X1_R.ab1 06/05/2021 20:31

BH Pictures 1st_BASE 4181669_X2_F.ab1 06/05/2021 20:31

1st_BASE_4181670_X2_R.ab1 06/05/2021 20:31

1st_ BASE 4181671 _KM1_F.ab1 06/05/2021 20:31

. 1st_ BASE 4181672 _KM1_R.ab1 06/05/2021 20:31

OneDrive

Desktop
E Documents

Downloads

igm Acer (C)

= New Volume |

File name: |"1st_ BASE_4181672_KM1_R.ab1" "1st_E ~ | |ABI (*.abi;*.ab1)

= 21:04
| e ~ 3 m P [

@ O Type here to search ™ | 9 26/07/2021
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m MX: Alignment Explorer

Data Edit Search Alignment Web Sequencer Display Help

Nf=B%EnE|re|ri «0xBxa|+a]jar @ 288

DNA Sequences Translated Protein Sequences

Species/Abbrv
4181712 BJ3 R
4181711 BJ3 F
4181710 BJZ R
4181709 BJ2_F
4181708 BJ1 R
4181707 BJ1 F
4181706 B_R
4181705 B_F
9. 4181704 A R
10. 4181703 A F
11. 4181702_F R
12. 4181701 F F
13. 4181700 E R
14. 4181699 E F
15. 4181698 D R
16. 4181697 D F
17. 4181696 34 R
18. 4181695 34 F
19. 4181694 24 R
20. 4181693 24 F
21. 4181692 14 R
22. 4181691 14 F
23. 4181690 B3 R
24. 4181689 B3 F
25. 4181688 B2 R
26. 4181687 B2 F
27. 4181686 B1 R
28. 4181685 Bl F

@@ s W N

< >
. 1 [=] ) . ! . .
Site # Ea ®with Ow/o gaps Selected genetic code: Vertebrate Mitochondrial
o) 1 21:08
= Type here to search |9 & P A 26°C = B 051
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m MX: Alignment Explorer

Data Edit Search

0 =8 %= .

Alignment Web

|7 &|»r

Sequencer

«0xnexa|l+t|ar @

Display Help

Q

-

Q

»

Q

>

DNA Sequences Translated

Protein Sequences

CTGTTTAGTGTCTGAGTTG
GNTAAGTGTCTGAGTTGCA|
TGTATAAGTGTCTGAGTTG
CTGTNTAAGTGGTCTGAAG
CCGTTTAAGTGGTCTGAGT,
CCTGTTTAAGGGTCTGAAG
TAAGTGGTCTGAGTTGCAT
CTGTTTAAGTGGTCTGAGT,
NTTTAAGTGTTCTGAGTTG
TANAAGTGGTCTGAGTTGC
GINTAAGTTGGTICTGAAGT,
CTGNTTAGTGTCTGAGTTG
GTNTAAGTGGTCTGAGTTG

ATTCAGAAGATGTGGGATAGAGTCCTGCAAGTCTTAGT TCAGAGACTAGGAGATTTTCACTCCTACTTAAAGCTTTGAAGGCTTTTIGGTCTGATGTTATCCTAAGTCTCTAGCTTATTA(
TCAGAAGATGTGGGATAGAGTCCTGCAAGTCTTAGTTCAGAGACTAGGAGATTTTCACTCCTACTTAAAGCTTTGAAGGCTTTTGGTCTGATGTTATCCTAAGTCTCTAGCTTATTAGT (|
ATTCAGAAGATGTGGGATAGAGTCCTGCAAGTCTTAGT TCAGAGACTAGGAGATTTTCACTCCTACTTAAAGCTTTGAAGGCTTTTIGGTCTGATGTTATCCTAAGTCTCTAGCTTATTA(
TGCATTCAGAAGATGTGGGATAGAGTCCTGCAAGTCTTAGTTCAGAGACTAGGAGATTTTCACTCCTACTTARAAGCTTTGAAGGCTTTTGGTCTGATGTTATCCTAAGTCTCTAGCTTAY
GCATTCAGAAGATGTGGGATAGAGTCCTGCAAGTCTTAGTTCAGAGACTAGGAGATTTTCACTCCTACTTAAAGCTTTGAAGGCTTTTGGTCTGATGTTATCCTAAGTCTCTAGCTTAT
TGCTTCAGAAGATGTGGGATAGAGTCCTGCAAGTCTTAGTTCAGAGACTAGGAGATTTTCACTCCTACTTAAAGCTTTGAAGGCTTTTGGTCTGATGTTATCCTAAGTCTCTAGCTTAT]
CAGAAGATGTGGGATAGAGTCCTGCAAGTCTTAGTTCAGAGACTAGGAGATTTTCACTCCTACTTARAAGCTTTGAAGGCTTTTGGTCTGATGTTATCCTAAGTCTCTAGCTTATTAGTG(
GCATTCAGAAGATGTGGGATAGAGTCCTGCAAGTCTTAGTTCAGAGACTAGGAGATTTTCACTCCTACTTAAAGCTTTGAAGGCTTTTGGTCTGATGTTATCCTAAGTCTCTAGCTTAT
ATTCAGAAGATGTGGGATAGAGTCCTGCAAGTCTTAGT TCAGAGACTAGGAGATTTTCACTCCTACTTAAAGCTTTGAAGGCTTTTIGGTCTGATGTTATCCTAAGTCTCTAGCTTATTA(
TTCAGAAGATGTGGGATAGAGTCCTGCAAGTCTTAGTTCAGAGACTAGGAGATTTTCACTCCTACTTARAGCTTTGAAGGCTTTTGGTCTGATGTTATCCTAAGTCTCTAGCTTATTAG]
GCATTCAGAAGATGTGGGATAGAGTCCTGCAAGTCITAGT ICAGAGACTAGGAGATTTITCACTCCTACTTAAAGCTTTGAAGGCTTITTGGTICTGATGTTATCCTAAGTCTCTAGCTTAT]
ATTCAGAAGATGTGGGATAGAGTCCTGCAAGTCTTAGT TCAGAGACTAGGAGATTTTCACTCCTACTTAAAGCTTTGAAGGCTTTTIGGTCTGATGTTATCCTAAGTCTCTAGCTTATTA(
ATTCAGAAGATGTGGGATAGAGTCCTGCAAGTCTTAGTTCAGAGACTAGGAGATTTTCACTCCTACTTARAGCTTTGAAGGCTTTTGGTCTGATGTTATCCTAAGTCTCTAGCTTATTA(

[ I I = I T B I = R I o = I

Species/Abbrv
1. 4181712 BJ3 R
2. 4181710 BJ2 R
3. 4181708 BJ1 R
4. 4181706 B R
5. 4181704 A R
6. 4181700 E R
7. 4181702 F R
8. 4181698 D R
9. 4181696 34 R
10. 4181694 24 R
11. 4181692 14 R
12. 4181690 B3 R
13. 4181688 B2 R
14. 4181686 Bl R
15. 4181711 BJ3 F
16. 4181709 BJ2 F
17. 4181707_BJ1_F
18. 4181705 B F
19. 4181703 A F
20. 4181701_F_F
21. 4181699 E F
22. 4181697_D_F
23. 4181695 _34_F
24. 4181693 24 F
25. 4181651 14 _F
26. 4181689 _B3_F
27. 41816687 B2 F
26. 4181685 _Bl_F
<

Site# |20

(®) with

h ‘

£ Type here to search

>
O w/o gaps Selected qgenetic code: Vertebrate Mitochondrial

2111
26/07/2021
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MX: Alignment Explorer

Edit
] Create New
L Open

Search

Open a Recently Used File
Close

Phylogenetic Analysis

B save Session
Export Alignment

v

DNA Sequences

Protein Sequences

L Translate/Untranslate
Genetic Code

i Reverse Complement

Reverse

Complement

»

Alignment Web

v &|r

Sequencer

Display Help

Q

>

«0Xexa|l+d|ar @23

tein Sequences

GTTTAGTGTCTGAGTTG]
TAAGTGTCTGAGT TGCA]
TATAAGTGTCTGAGTTG
GTNTAAGTGGTCTGAAG
GITTAAGTGGTCTIGAGT
TGTTTAAGGGTCTIGAACG
AGTGGTCTGAGTTGCAT,
GTTTAAGTGGTCTIGAGT
TTAAGTGTTCTGAGTTG|
NAAGTGGTCTGAGTTGC
NTAAGTTGGTCTGAAGT,
GNTTAGTGTCTGAGTTG]
NTAAGTGGTCTGAGTTG|

[P I N = B B o]

(® with

Quit
19. 4181703 A F
20. 4181701 F F
21. 418169%9_E F
22. 4181697 D F
23. 418B1695_34_F
24. 4181693 24 F
25. 4181691 14 F
26. 4181689 B3 F
27. 4181687_B2_F
28. 4181685 Bl F
<
=
Site# |20 v|
@) L orr z

ATTCAGAAGATGTGGGATAGAGTCCTGCAAGTCTTAGT ICAGAGACTAGGAGATTITTCACTCCTACTTAAAGCTTTGAAGGCTITTTGGTCTGATGTTATCCTAAGTCTCTAGCTTATTAC
TCAGAAGATGTGGGATAGAGTCCTGCARAGTC T TAGT TCAGAGACTAGGAGATTTTCACTCC TACTTARAGC TTTGAAGGCTTTTGGTCTGATGTTATCCTAAGTCTCTAGCTTATTAGT(
ATTCAGAAGATGTGGGATAGAGTICCTGCAAGTCTTAGT ICAGAGACTAGGAGATITTCACTCCTACTTAAAGCTTTGAAGGCTITTTGGTCTGATGTTATCCTAAGTCTCTAGCTTATTA(
TGCATTCAGRAGATGTGGGATAGAGTCCTGCARAGTC TTAGT TCAGAGAC TAGGAGATTTTCACTCCTACTTARAGC TTTGAAGGCTTTTGGTCTGATGTTATCCTRAAGTCTCTAGCTTAT
GCATTCAGAAGATGIGGGATAGAGTCCTGCAAGTCTTAGTTCAGAGACTAGGAGATTTICACTCCTACTTAAAGCTTTGAAGGCTTITGGTCTGATGTTATCCTAAGTCTCTAGCTTATY
TGCTTCAGAAGATGTIGGGATAGAGTCCTGCAAGTCTTAGTTCAGAGACTAGGAGATTTICACTCCTACTTAAAGCTTTGAAGGCTTTITGGTCTGATGTTATCCTAAGTCTCTAGCTTATY
CAGAAGATGTGGGATAGAGTCCTIGCAAGTCTTAGTTCAGAGACTAGGAGATTTTCACTCCTACTTAAAGCTTTGRAAGGCTTTTGGTCTGATGTTATCCTAAGTCTCTAGCTTATTAGTG(
GCATTCAGAAGATGTIGGGATAGAGTCCTGCAAGTCTTAGTTCAGAGACTAGGAGATTTICACTCCTACTTAAAGCTTTGAAGGCTTTITGGTCTGATGTTATCCTAAGTCTCTAGCTTATY
ATTCAGAAGATGTGGGATAGAGTCCTGCAAGTCTTAGTTCAGAGACTAGGAGATTTTCACTCCTACTTARAGCTTTGAAGGCTTTTGGTCTGATGTTATCCTAAGTCTCTAGCTTATTAC
TTCAGAAGATGTGGGATAGAGTCCTGCAAGTICTTAGTTCAGAGACTAGGAGATTTTCACTCCTACTTAAAGCTTTIGAAGGCTTTTGGTCTGATGTTATCCTAAGTCTCTAGCTTATTAGT
GCATTCAGAAGATGTGGGATAGAGTCCTGCAAGTCTTAGTTCAGAGACTAGGAGATTTTCACTCCTACTTRAAAGCTTTGRAAGGCTTTITGGTCTGATGTTATCCTAAGTCTCTAGCTTAT
ATTCAGAAGATGTGGGATAGAGTCCTGCAAGTCTTAGT ICAGAGACTAGGAGATTITTCACTCCTACTTAAAGCTTTGAAGGCTITTTGGTCTGATGTTATCCTAAGTCTCTAGCTTATTAC
ATTCAGAAGATGTGGGATAGAGTCCTGCAAGTCTTAGTTCAGAGACTAGGAGATTTTCACTCCTACTTARAGCTTTGAAGGCTTTTGGTCTGATGTTATCCTAAGTCTCTAGCTTATTAC

>

O wjo gaps Selected genetic code: Vertebrate Mitochondrial

('}

Workshop Instrumen PCR, 29 Juli 2021_LPPT




m MX: Alignment Explorer

Data Edit

DNA Sequences Translated Pr¢

Search Web
[l - a e | |||| W Align by ClustalW

uencer Display
7 Align by ClustalW (Codons)
& Align by MUSCLE

- @ Align by MUSCLE (Codons) |- -
AGAARATCAGTAAR

Help
«0 X5 x @n|+-3|4| P Q2 Q

Q

»

TACCAATGAGCCCCTAAGTCCTTACAATCTTACTTTCAAGTTTAGGCCTAGGAACAACCCTTACATTCATAAGCTNCCACTGACTATTAGCTTGAATAG(
AAGTTTTGGGCCATACCCAAAAAGTAGGTAAAATCCTTTCNTACCAATGAGCCCTAAGTCCTTACAATTTTACTATCAAGTTTAGGCCTAGGARAARACCT]

C| B Mark/Unmark Site
v AAAGTAGGTAAAAT)

Align Marked Sites
Unmark All Sites

ATTAGCTTGAATAG]
CTAGGGACAACCCT
TGGAAAATTTACNA|
n Delete Gap-Only Sites s
alv Auto-Fill Gaps AGCCCAACAGCAAC
CAACCTAACATTCATAAGTTCCCACTGACTATTAGCTTG
CARAGGTTTTGAAATTAACCACCTAGCAATTTTACCATT
AGTTCCCCCTAGGCNNNTTAGCCTGAATAAGGTTNTGGA|
ACCCCAARRAATNAGGTTAAAATCCNTTTTCTTACCAAT

@Hn

CTTTTCTACCATGAGCCCTAAGTCCTACAATCTTANTATCAAGTTTAGGCCTAGGACAACCCTAACATTCATAAGCTCCCACTGACTATTAGCTGAATA(
TCTTGAAATTAATACACTAGCAATTITACCATTAATAGCACAACAACACCACCCCCGTIGCAGTAGAAGCCACCACCAAATACTTTITTAGCCCAAGCTGCY
ACATTCATAAGCTNCCCCTGACTATTAGCTTGAATAGGTTCTGAAATTAATCNCCTAGCAATTTTACCATTATAGNCAACACCCCCACCCCCGTGCAGCY
ACTAGGCAATTTTNCCATTAATAGGCAAACACCACCAACCCCCGGGGCAGTAGAAAGCCACCCCCAAATACTTTCTTAGCCCAAGCTGCAGCAGCAGCAZ
ACTGACTATTAGCTGGAAAAGGICTTIGAAATTAACACACTAGCAATTTITACCATTAATAGCCCAACACCAACACCCCCGGGCAGTAGAAGCCACCCCCAY
ACCCCCGGGCAGTAGAAGCCACCACCAAATACTTCCTAGCCCAAGCTGCAGCAGCAGCAACCATTITTATTGGCAAGCACTATTAACGCCTGAGCAACAG(
ATAGGTCTTGAAATTACACATTAGCAATTTTACCATTATAGCCCAACACCATCATCCCCGCGCAGTAGAAGCCACCACCAAATACTTCCTAGCCCAAGC]
ATAGGCAACAGCATCATCCCCGGGCAGTAGAAGCCACCCCCAAATAGTTCCTAGCCCAAGCTGCAGCAGCAGCAACCATTTTATTCGCAAGCATTATTAY
ATAACCCCATTGGCAATTTTTCCATTTAATAGGCCCTACCCCCATCTTTCCCCGGGCCAGTAGAAAGCCACCACCAAATATTTCCTTAGCCCAAGGTGC]
AGCCCCTNACGTCCTTACAATCTTACTATCAAGTTTAGGCCTAGGAACAACCCTAACATTTATAAGCTTCCACTGACTATTAGCTTGAATAGGTCTTGAY

CTTCCCAAGTTTAGGCCTAGGAACAACCCTTAACATTTA
TTAAGTGGTCTGAGTTGCATTCAGAAGATGTGGGATAGA]
ATTAAAGCTAATTAAGCTTTTGGGCCATACCCCAAAAAT

G @ W G @ o w0 o ) HF H

ATTANAGCTAATTAAGCTTTTGGGCCATACCCCAAAAAT)

TTAANGCTAATTAAGCTTTTGGGCCATACCCCAAAAATG|
AATTAAANGCTAATTAAGCTTTITGGGCCATACCCCAAAA

IT|

ATTAAANGCTAATTAAGCTTTTGGGCCATACCCCAAAAR

IT|

TTAANGCTAATTAAGCTTTTGGGCCATACCCCAAAAATG|
ATTAANGCTAATTAAGCTITTTGGGCCATACCCC T

IT|

AATTANCGCTAATTAAGCTTTTGGGCCATACCCCAAAAR

IT|

AATTAANCGCTAATTAAGCTTTTGGGCCATACCCCAAAAR

AATTAACNCTAATTAAGCTTTTGGGCCATACCCCAAAAR

IT|

ATTTAANCGCTAATTAAGCTTTTGGGCCATACCCCAAAR

TAGNAGCTAATTAAGCTTTTGGGCCATACCCCAAAAATG
TTANNGCTAATTAAGCTTTTGGGCCATACCCCAAAAATG
TTTAANGCTAATTRAAGCTTTTGGGCCATACCCCARARAAT

Species/Abbrv
1. 4181712 B33 R
2. 4181710 BJ2 R
3. 4181708 BJ1 R
4. 4181706 B R
5. 4181704 A R
6. 4181700 E R
7. 4181702 F R
8. 4181698 D R
9. 4181696 34 R
10. 4181694 24 R
11. 4181692 14 R
12. 4181690 B3 R
13. 4181688 B2 R
14. 4181686 BL R
15. 4181711 BJ3 F
16. 4181709 BJ2 F
17. 4181707 BJ1 F
18. 4181705 B F
19. 4181703 A F
20. 4181701 F F
21. 4181699 E F
22. 4181697 D F
23. 4181695 34 F
24. 4181693 24 F
25. 4181691 14 F
26. 4181689 B3 F
27. 4181687 B2 F
28. 4181685 Bl F
<

Site # \40

®with O w/o gaps

hd |

RN ]

AAGTTCCCCCNNGACTATTAAGCTGGAATAGGTTCTGAAAATAACACAATAGCAATTTTACCATTTATAGCACAACCCCACCACCCCCGCGCAGTTGAA(
TCCTGCAAGTCTTAGTTCAGAGACTAGGAGATTCTCACTCCTACTTAAAGCTTTGAAGGCTTTTGGTCTGATGTTATCCTAAGTCTCTAGCTTATTAAT(
TAGGTTAARAATCCTTCTCTTACCAATGAGCCCCTACGTCCTTACAATCTTACTATCAAGTTTAGGCCTAGGAACAACCCTAACATTCATAAGCTCCCACT

S TAGGTTAAAATCCTTCTCTTACCAATGAGCCCCTACGTCCTTACAATCTTACTATCAAGTTTAGGCCTAGGAACAACCCTAACATTCATAAGCTCCCAC]

AGGTTAAAATCCTTCTCTTACCAATGAGCCCCTACGTCCTTACAATCTTACTATCAAGTTTAGGCCTAGGAACAACCCTAACATTCATAAGCTCCCACT(
TGTAGGTTAAAATCCTICTCTITACCAATGAGCCCC TACGTCCTTACAATCCTACTATCAAGTTTAGGCCTAGGTACAACCCTAACATTCATAAGCTCCCY
GCTAGGTTAAAATCCTTCTCTTACCAATGAGCCCCTACGTCCTTACAATCCTACTATCAAGTTTAGGCCTAGGTACAACCCTAACATTCATAAGCTCCCA(
AGGTTAAAATCCTTCTCTTACCAATGAGCCCCTACGTCCTTACAATCTTACTATCAAGTTTAGGCCTAGGAACAACCCTAACATTCATAAGCTCCCACT(

S TAGGTTAAAATCCTICTCTTACCAATGAGCCCCTACGICCTTACAATCTTACTATCAAGTTTAGGCCTAGGAACAACCCTAACATTCATAAGCTCCCAC]

CTAGGTTAAAATCCTTCTCTTACCAATGAGCCCCTACGTCCTTACAATCTTACTATCAAGTTTAGGCCTAGGAACAACCCTAACATTCATAAGCTCCCA(Q
TGTAGGTTAAAATCCTTCTCTTACCAATGAGCCCCTACGTCCTTACAATCTTACTATCAAGTTTAGGCCTAGGAACAACCCTAACATTCATAAGCTCCCY
CTAGGTTAAAATCCTTCTCTTACCAATGAGCCCCTACGTCCTTACAATCTTACTATCAAGTTTAGGCCTAGGAACAACCCTAACATTCATAAGCTCCCA(Q
TGTAGGTTAAAATCCTTCTCTTACCAATGAGCCCCTACGTCCTTACAATCTTACTATCAAGTTTAGGCCTAGGAACAACCCTAACATTCATAAGCTCCCY
AGGTTAAAATCCTTCTCTTACCAATGAGCCCCTACGTCCTTACAATCTTACTATCAAGTTTAGGCCTAGGAACAACCCTAACATTTATAAGCTCCCACT(
AGGTTAAAATCCTTCTICTTACCAATGAGCCCCTACGTCCTTACAATCTTACTATCAAGTTTAGGCCTAGGAACAACCCTAACATTCATAAGCTCCCACT (|
TAGGTTAARAATCCTTCTCTTACCAATGAGCCCCTACGTCCTTACAATCCTACTATCAAGTTTAGGCCTAGGTACAACCCTAACATTCATAAGCTCCCAC]

>

Selected genetic code: Vertebrate Mitochondrial

[
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[ Mx: Alignment Ex
Data Edit Search Alignment Web Sequencer Display Help
0l = B ||]y Blf‘i* ﬁrukfélx @.IJ. S‘.Iﬂ IS

DNA Sequences Translated Protein Sequences

Species/Abbrv
4181712 B33 R
4181710 BJ2 R
4181708 BJ1 R
4181706 B R
4181704 A R
4181700 E R
4181702 F R
4181698 D R
4181696 34 R
10. 4181694 24 R
11. 4181692 14 R
12. 4181690 B3 R
13. 4181688 B2 R
14. 4181686 B1 R
15. 4181711 BJ3 F
16. 4181709 BJ2 F
17. 4181707 BJL F
1B. 4181705 B F
19. 4181703 A F
20. 4181701 F F
21. 4181699 E F
22. 4181697 D F
23. 4181695 34 F
24. 4181693 24 F
25. 4181691 14 F
26. 4181689 B3 F
27. 4181687 B2 F
28. 4181685 Bl F

WS e R W

Site# 40 S

&R | O Type here to search

ClustalW Options

Pairwise Alignment
Gap Opening Penalty

Gap Extension Penalty

Multiple Alignment
Gap Opening Penalty

Gap Extension Penalty

» Matrix

?) Help x) Cancel

Done Loading

15,00

6,66

15,00

6,66

®with O w/o gaps
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MX: Alignment Explorer — O e
Data Edit Search Alignment Web Sequencer Display Help
0=8=|a |7 e]r 1 « B8 xBxa|l+ 8]ar as s

DNA Sequences Translated Protein Sequences

Species/Abbrv
4181712_BJ3 R
4181710 BJ2 R
4181708 BJ1 R
4181706 B R
4181704 A R
4181700 E R E 2@ 2 “@ ClustalW Progress

4181702 ¥ R ‘ - © : ALIGNMENT BY CLUSTALW (00:00:49)
4181698 D R :

. 4181696 34 R ] ]

10. 4181694 24 R c ‘ : PAIRWISE ALIGNMENT

11. 4181692 14 R - 5 5 . |
12. 4181690 B3 R s T
13. 4181688 _B2 R . e =

14. 4181686 Bl R
15. 4181711 BJ3 F ‘ 3 Gc MULTIPLE ALIGNMENT
16. 4181709 BJ2 F
17. 4181707_BJ1_F
18. 4181705 B F
19. 4181703 A F
20. 4181701 F F
21. 4181699 E F
22. 4181697 D F
23. 4181695 34 F
24. 4181693 24 F
25. 4181691 14 F
26. 4181689 B3 F
27. 4181687 B2 F
28. 4181685 Bl F

W e W R

< >

Site # |4O ° ‘ ®@with O w/o gaps Selected genetic code: Vertebrate Mitochondrial

L Type here to search
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MX: Alignment Explorer — O >
m g P

Data Edit Search Alignment Web Sequencer Display Help

OsR%|EmE|re|r i «0XBExa|+a|ar @23 Q

DNA Sequences Translated Protein Sequences

Species/Abbrv
4181712 BJ3 R
2. 4181710 BJ2_R
3. 4181708 BJL R
4. 4181706_B_R
5. 4181704 A R
[
7
]

Q0000

4181700_E_R
4181702_F R
. 4181698_D R
9. 4181696 34 R
10. 4181694 24 R
11. 4181692_14 R
12. 4181690 B3 R
13. 4181688_BZ_R
14. 4181711 BJ3_F
15. 4181709 _BJ2_F
16. 4181707_BJl_F
17. 4181705_B_F
18. 4181703 A F
19. 4181701 _F F
20. 4181699 E_F
21. 4181697 D_F
22. 4181695_34_F
23. 4181693_24_F
24. 4181691_14_F
25. 4181689 _B3_F
26. 4181687 B2_F
27. 4181685 Bl F

Q00000 0a0a0an0a0anaoan

N n0nnononnoaognaananan

00 0nn0n000a0a0a0aonaonan

N 0no0ononnoaonaonaonaoan
nnNnnnaooaonaonan

< >

Site# [226 %‘ ®with O w/o gaps Selected genetic code: Vertebrate Mitochondrial
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MX: Alignment Explorer — O X
Data Edit Search Alignment Web Sequencer Display Help
I=sR%|EmE|re|r: «0Xxecxal+S|ar @234

DNA Sequences Translated Protein Sequences

Species/Abbrv | ] ] ] o | | e o e | ] e ] e o o ] ] o e ] ] | ] | ] ]
4181712 _BJ3_R ccgceo C C C C CCACC CCCCC CACACACCCAC C CAC C C

2. 4181710_BJ2_R CcigCccc CCACC CCCCC CCCAC

3. 4181708_BJ1_R CCC CCACC CCCCC CCCAC

4. 4181706_B R CCC CCACC CCCCC ICCCCC

5. 4181704 A R [ICCC| CCAcCC ccccc jccccc

6. 4181700 _E R [ICCC| CCRCC ccccc [CCCRC|

7. 4181702_F R [ICCC| CCRCC ccccc [IcCC

8. 4181698_D R ccc CCACC [CCCCC ccc

9. 4181696 _34 R cec)
10. 4181694 24 R cac)
11. 4181692 14 R cac)
12. 4181690_B3_R cccl
13. 4181688_B2_R cccl
14. 4181711 BJ3_F ele
15. 4181709_BJ2_F el
16. 4181707_BJl_F el
17. 4181705 B F ccc)
19. 4181703 A F ccc
19. 4181701 F F cec)
20. 4181693 E F cac)
21. 4181697 D F ccc)
22. 4181695_34_F ccc)
23. 4181693_24_F cccl
24. 4181691_14_F ele
25. 4181689 B3 F ccc)
26. 4181687 _B2_F ele
27. 4181685 Bl F ccc]

ICCBCC|
CCACC
CCACC
CCACC
CCACC
CCAcCC
CCRCC
CCRCC
ICCRCC|
CCRCC
ICCBCC|
CCACC
CCACC
CCACC
CCACC
CCAcCC
CCRCC
CCRCC
[CCRCC|

[2EleE
CCCCC
CCCCC
CCCCC
CCCCC
ccccc
ccccc
ccccc
ccccc
cCCCC
[2EleE
CCCCC
CCCCC
CCCCC
CCCCC
ccccc
ccccc
ccccc
ccccc

ICCC|
ccc
ccc
CCC
CCC
iIcCCC|
[IcCC
[IcCC|
[ccccc
iccocc
|ICCCREC|
ccc
ccc
CCC
CCC
iIcCCC|
[IcCC
[IcCC|
[cCccCC

0000000000

N 0000000000 oOoOoooonannoononaooan
N0 o000 g0 oonn0aonnannan
N0 o000 o000

[e R BB s s B s R e I B e e B e B e B s B s B o B B B e B e B e B s RN s B2 B 9]
0 (1 0 0 (0 0 (20 (00000000000
N 00000000 onoOoooonoaonnoannaoaoanan
N0 o000 agaoao0oaon00000ooof0aoanannan

N 0000000 non0a0o0nooaononnaonnnanaonaon

0 00 006000000000 000I0000000I0
N0 o000 0oon0ono0annan
N0 o000 oo annan
Q0 0000000000000 00n00oo0onnoan

N 0000000 n0n0onoOooooannnoonoooan
Q0o ooo0oo0annan

0000000000000 0a0000o0oonaaaono
0

0000000000000 00000coaoananaoaaano
0000000000000 0000000oa0naoaano
0000000000000 00o00caoaoaaanaaano
NN 0000000000000 00aaoaonnaanaoaa
G R e e e e e e e e e e e
0000000000 nN0000000a0aa00n00a0anaona

< >

Site# 226 S | ®with O w/o gaps Selected genetic code: Vertebrate Mitochondrial
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m MX: Alignment Explorer

Data Edit Search Alignment Web Sequencer Display Help

AR EmE|lre|r i «Oxoxa|l+f|ar @ 29

e

DNA Sequences Translated Protein Sequences

sSpecies/Bbbrv Wk w&| k| ww a x| (&[] [a]w a kK k& k|| k] ] &k k& K k|| k]
4181712 _BJ3 R
2. 4181710_BJ2_R
3. 4181708_BJl R
4. 4181706 B R
5. 4181704 A R
6. 4181700_E_R
7. 4181702_F R
8. 4181698 D R
9. 4181696_34_R
10. 4181694_24 R
11. 4181692_14 R
12. 4181690 B3 R
13. 4181688_B2_R
14. 4181711 BJ3_F
15. 4181709 BJ2_F
16. 4181707 BJ1l_F
17. 4181705_B_F
18. 4181703 A F
19. 4181701 F F
20. 4181699 E_F
21. 4181697 D F
22. 4181695 34_F
23. 4181693 24 F
24. 4181691_14_F
25. 4181689 B3_F
26. 4181687 B2_F
27. 4181685_B1_F

>

Site #  |226 E‘ ®with (O w/o gaps

O Type here to search

Workshop Instrumen PCR, 29 Juli 2021_LPPT
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m MX: Alignment Explorer (ALIGMENT nd2 BAUNG TAMABH GENBANK POTONG.mas) - | X

Data Edit Search Alignment Web Sequencer Display Help
NeB%EmE|re|r: «bDxoxa|+|ar @2a8
DMNA Sequences Translated Protein Sequences
Species/Abbrv | x| (x| [ala | [ [ [ [l | (] | [l [ | [ [l [wa] a|w| | ] | ][] [ [w] ]| [l [ala] (x| || [w]a] |ww|aa]n| [x]x] [ax] [x]x] [a]x] [w]a] [x{x] | |%] [x]x]x]x]x ~
277. Mystus cavasius RU870U465.1 C [CCC| C
28. Arius maculatus NC_045222.1 IC CACAC {s]
259. Arius dispar NC 048965.1 IC CACAC {s]
30. Arius arius KX211965.1 IC CACAC s}
31. 4181697 D F c CACAC c
32. 4181699 E F c CACAC c
33. Pangasius pangasius KC572135.1 Ic CACAC c
34. Mystus vittatus KX177968.1 Ic ccc c
35. Mystus rhegma JQ343984.1 IC CACCC c
36. H wyckioides RJ624624.1 IC| CACAC C
37. H spilopterus J0343983.1 IC| CRICHC C|
38. 4181701 F F c CACACTAGC
39. 4181692 14 R c CACACTAGC
40. 4181694 24 R c CACACTAGC
41. 4181696_34 R c CACACTAGC
42. 4181691 14 F c CACACTAGC
43. 4181693 24 F c CACACTAGC
44. 4181695 34 F c CACACTAGC
45. 4181672 _RML R c CACTAGC
46. 4181674 RKMZ_R c CACTAGC
47. 4181676 _RM3 R c cAcTacc
48. 4181671 _RML_F c cAcTacc
49. 4181673 _RMZ_F c cAcTacc
50. 4181675_RM3_F c cacTagc
51. 4181680 _pAZ R c cacTagc
52. 4181682 _PA3 R c cacTagc
53. 4181684_PR4_R c CAC c
54. 4181679_PRZ_F c CAC c
55. 4181681 PR3 F c CAC c
56. 4181683 PR4 F c c
57. 4181668 X1 R c c
58. 4181670 X2 R o c
59. 4181667 X1 F o c
60. 4181669 X2 F o c
61. 4181661 BOL F c c
62. 4181663 BOZ F c c
63. 4181665 BO3 F o
64. 41815527]3017]1 ACAATCTTATTATCAAGCCTGGGCCTGGGCACAGCCTTAACATTCATAAGCTCCCACTGACTACTTGCCTGAATAGGCCTTGAAATTAATACATTAGCAATTC!
e e e e R e - e — —

- 0 . .
' Type here to search 26/07/2021
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MX: Alignment Explorer (ALIGMENT nd2 BAUNG TAMABH GENBANK POTONG.mas) — O X
Edit Search Alignment Web Sequencer Display Help
0 Create New |Pe|r+ <«D%xexa|+a|jar @@ g8

InL Open »
Open a Recently Used File? felERytence

ala| ] [wlw] [w]a] [|a] |x[a] [#]x|x] |* a| [ ]x| [a]alwla] | []x| [w]x| [a|x| |a]x| |o]w] [*

Close 465.1
Pl S 5222.1 c
ylogenetic Analysis b &
B save Session E <
c
i »
Export Alignment B
v DNA Sequences €572135.1 C
. 966 .1
Protein Sequences L 1
% Translate/Untranslate -1
5.1

Genetic Code

il Reverse Complement
Reverse

Complement
Quit

45. 4181672 _RM1 R
46. 4181674 _EMZ_R
47. 4181676_RM3_R
48. 4181671 RM1_F
49. 4181673_RMZ_F
50. 4181675 RKM3 F
S1. 4181680 _PAZ R
52. 4181682 _PA3 R
53. 4181684 _PA4 R
54. 4181679 _PAZ_F
55. 4181681 _PA3_F
56. 4181683 PA4 F
57. 4181668_X1_R
58. 4181670 X2 R
59. 4181667 X1_F
60. 4181669 X2_F
61. 4181661 BOl_F
62. 4181663 _BO2_F
63. 4181665_BO3_F
64. 4181662 BOl R AATCTTATTATCAAGCCTGGGCCTGGGCACAGCCTTARCAT TCATAAGCTCCCACTGACTACTTGCCTGAATAGGCCTTGAAATTAATACATTAGCAATT

— ——— | — — e e w m e — —
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m MX: Alignment Explorer (ALIGMENT nd2 BAUNG TAMABH GENBANK POTONG.mas) — O X
Data Edit Search Alignment Web Sequencer Display Help
Nfel%EmBE|re|r i «ODxexal+s|ar @238
DNA Sequences Translated Protein Sequences
Speciss/Bbbrv | ] ||| ]+ # R GH # k%) |w|x w| [ || x| []x] |4 * A [l a] o] || [a]x| || [x]]w] |= & [w|] [l ]| []w] (] [w|a] [#]x] |4 CREEE G ~
27. Mystus cavasius RUS/0465.1 C C C C C
28. Arius maculatus NC _045222.1 C o IC c CAC
29. Arius dispar NC_048969.1 c] IC Ic s} CAC
30. Arius arius KxX211965.1 C IC IC c CAC
31. 4181697 D F c c c c CAC
32. 4181699 _E F c c c c CAC
33. Pangasius pangasius KC572135.1 | IC| IC| C CAC
34. Mystus vittatus KX177968.1 C Ic c c c
35. Mystus rhegma JQ343984.1 C] Ic ic C CElC
36. H wyckioides RJ624624.1 C CAC
37. H spilopterus JQ343983.1 Confirmation c CAC
38. 4181701 _F_F c cac
. lEHEEE 1% B Protein-coding nuclectide sequence data? & “RC
40. 4181694_24 R c CAC
41. 4181696 34 R c cac
42. 4181691 14 F c CAC
43. 4181693_24_F c CAC
44. 4181695 34 F c cac
45. 4181672_FM1_R o c
46. 4181674 _FKMZ_R c c CATIC c c
47. 4181676 FM3_R c c c c c c
48. 4181671 _FM1_F c c c c c c
49. 4181673 RM2 F c| c c c c c
50. 4181675 EM3 F c c c c c c
51. 4181680 _PA2_R c c c c c
52. 4181682 PA3 R c c c c c
53. 4181684_FPR4_R c c c c c
54. 4181679 _PRZ_F c c CATIC c
55. 4181681 PA3 F c c c c c
56. 4181683_FPR4_F c c c c
57. 4181668 X1 R c c| c c c
58. 4181670 _X2 R c c c c c
59. 4181667_X1_F c c c c c
60. 4181669 X2 F c c c c c
61. 4181661 BOl_F CAC c c c c
£2. 4181663_BO2_F cAC c c CATIC
63. 4181665 BO3_F CAC c c c c
64. 4181662 _BOl R TGAGCCCCTACGTCATCACAATCTTATTATCAAGCCTGGGCCTGGGCACAGCCTTAACATTCATAAGCTCCCACTGACTACTTGCCTGAATAGGCCTTGARATTAATACATTAGCAATTC
_— e s e . SE— E— S e E—— = - e e — —1

= £ Type here to search
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X

MX: Sequence Data Explorer (PhyloAnalysis.meg) —
Data Display Search Groups Highlight Statistics Help
BlorE@EavlEc vres Loz 4 xJar]g s
vIName ATGAGCCCCTACGTCCTTACAATCTTACTATCAAGTTTAGGCCTAGGAACAACCCTAATCIA
¥ 1. H nemurus NC 044863.1
¥2.4181686 B1 R N . . .o
v3.4181685 B1 F e O
vi4. 4181687 B2 F
¥5.4181688 B2 R
v6. 4181689 B3 F
v7.4181690 B3 R
¥8. 4181708 BJ1 R
v9. 4181707 BJ1 F
¥10. 4181710 B2 R
¥11. 4181712 BI3 R
“12. 4181709 BJ2 F
v13.4181711 B3 F
¥14. 4181704 AR
“15. 4181703 A F
v16. 4181706 BR
“17.4181705B F
“18. 4181698 D R
v19. 4181700 ER
¥20. 4181702 FR
¥21. Pangasius sanitwongsei MN809630.1
vI22. Pangasius larnaudii AP012018.1
¥23. Pangasius bocourti NC 046590.1
“24. Pangasianodon hypophthalmus KC846907.1
vI25. Pangasianodon gigas AY762971.1 T
#26. Netuma thalassina MG587041.1 e 0 U TA LT . Lo
M27. Mystus cavasius KU870465.1 e
¥28. Arius maculatus NC 045222.1 e 0 TA LT
#29. Arius dispar NC 048969.1 e U TA LT
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MX: Sequence Data Explorer (PhyloAnalysis.meg)
ata Display Search Groups Highlight Statistics Help

B Save Session 48 L 0 s 4 J" |’L& 3"7 - - — . - - - - — — — — — — — —
BExportData... ALG Aic C£C Tic Glc CLT ALA Alc TlA ClA TLA AiT TLA Gic CLA GEA ALA ALC ClA Ailf\

. Translate Sequences
Select Code Table...

s}
—

A® Select & Edit Genes/&Domains...

& Select & Edit Taxa/&Groups...
Add Labels By Site Number

¥ Quit Data Explorer

~8. 4181708 BJT R

9. 4181707 BJ1 F

¥10. 4181710 BI2 R

¥11. 4181712 BI3 R

¥12. 4181709 BJ2 F

¥13. 4181711 BI3 F

#14. 4181704 AR

¥15. 4181703 AF

¥16. 4181706 BR
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¥18. 4181698 D R
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¥ 21. Pangasius sanitwongsei MN809630.1

wI22. Pangasius larnaudii AP012018.1

. Pangasius bocourti NC 046590.1

. Pangasianodon hypophthalmus KC846907.1

. Pangasianodon gigas AY762971.1 P P

. Netuma thalassina MG587041.1 e 0 U TA LT . .
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. Arius maculatus NC 045222.1 e o .. . U TA LT
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MX: Sequence Data Explorer (PhyloAnalysis.meg)

Data Display Search Groups Highlight Statistics Help
Bl:Ema vIllX c ves o2 wJur]aa]
CIName ATGAGCCCCTACGTCCTTACA/ATC/TTACTATCAAGT TTAGGC|CTAGGAACAACC|CTA|ACI!/A

[J7.4181688 B2 R
18.4181708 BJ1 R
¥9.4181707 BN F
£10. 4181710 BJ2 R
011.4181712 BJ3 R
~12.4181709 BJ2 F e
¥13.4181711BJ3 F < men] - . .
[114. 4181704 AR T
~15.4181703 AF P e &
¥16.4181705B P e e
17. 41846 R e
£18. 41 6B R B T
019.4181700 ER

[120. Pangasius sanitwongsei MN809630.1

[121. Pangasius larnaudii AP012018.1

[122. Pangasius bocourti NC 046590.1

¥23. Pangasianodon hypophthalmus KC846907.1
4. Pangasianodon gigas AY762971.1 P
¥I25. Netuma thalassina MG587041.1 e T AT L .
¥26. Mystus cavasius KU870465.1 e T T
¥27. Arius maculatus NC 045222.1 e e e e e T AT
[128. Arius dispar NC 048969.1 S e A T
¥29. Arius arius KX211965.1 e e e TA LT L LA
0.4181697 D F
“31.4181699 EF
¥32. Pangasius pangasius KC572135.1 e e e oA 0T T 0 L. L C
¥33. Mystus vittatus KX177968.1 ST TG 000Gl -
¥34. Mystus rhegma JQ343984.1 e e e e T TG00 o CCl G0
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MX: Tree Explorer: (PhyloAnalysis.meg) - X
File Search Image Subtree View Compute Caption Help

Benjtelceceno

. Original Tree Bootstrap consensus tree

HE A
. 4181693 24 F
P4

. 100 | 4181695 34 F
=0

4, 4181691 14F
151 ) 14181602 14 R
i 4181707 BJ1 F
E 4181709 BJ2 F

754

Q 4181711 BJAF
1

R 4181687 B2F
/
™y 9% ||| 4181697 DF
B

. s | 4181699 E F
%

%6 4181701 FF

— 4181689 B3 F
4181671 KM1 F
20| o 4181673 KM2F
100" 4181675 KM3 F

100 | H nemurus NC 044863.1

. H wyckioides KJ624624.1

49 4181685 B1 F
4181703 AF
100
4181705B F
= U srilartanis 111243083 1 bt

T . . .
u Evolutionary relationships of taxa
B The evolutionary history was inferred using the Neighbor-Joining method [1]. The optimal tree is shown. The percentage of replicate trees in which the associated taxa clustered together in the bootstrap test (1000 replicates) are
% shown next to the branches [2]. The tree is drawn to scale, with branch lengths in the same units as those of the evolutionary distances used to infer the phylogenetic tree. The evolutionary distances were computed using the
() Kimura 2-parameter method [3] and are in the units of the number of base substitutions per site. This analysis involved 40 nucleotide sequences. Codon positions included were 1st+2nd+3rd+Noncoding. All ambiguous positions
Q were removed for each sequence pair (pairwise deletion option). There were a total of 1045 positions in the final dataset. Evolutionary analyses were conducted in MEGA X [4]
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4181673 KM2 F

4181675 KM3 F
s9 4181671 KM1 F
H spilopterus JQ343983.1
4181692 14 R

4181691 14 F
a8

[
4

4181693 24 F

4181695 34 F

4181689 B3 F
4181707 BJL F
a8

4181709 BJ2 F

4181711 BJI3 F

4181687 B2 F
47
4181697 D F

4181699 E F

4181701 F F
H nemurus NC 044863.1
H wyckioides KJ624624.1
4181703 AF
4181685 B1 F

4181705 B F
a1 Mystus cavasius KU870465.1

Mystus rhegma JQ343984.1

Mystus vittatus KX177968.1

4181668 X1 R
4181670 X2 R

100 | 4181667 X1 F

4181669 X2 F

4181663 BO2 F

4181665 BO3 F
4181661 BO1 F
Pangasianodon gigas AY762971.1

Pangasius pangasius KC572135.1

Pangasianodon hypophthalmus KC846907.1

L 66 | Netuma thalassina MG587041.1
22 | | Arius maculatus NC 045222.1

Avius arius KX211965.1

09 4181679 PA2 F

4181681 PA3 F

4181683 PA4 F
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4181693 24 F

100 [ 4181695 34 F
4181691 14 F
%8| la1s1692 14 R
4181707 BJ1 F
4181709 BJ2 F
7s

4181711 BI3 F
4181687 B2 F
4181697 D F
4181699 E F

4181701 F F

4181689 B3 F
4181671 KM1 F
4181673 KM2 F

100! 4181675 KM3 F

100 | H nemurus NC 044863.1

I H wyckioides KJ624624.1

4181685 B1 F
4181703 A F

4181705 B F

S

H spilopterus JQ343983.1

Mystus vittatus KX177968.1

Mystus rhegma JQ343984.1

Mystus cavasius KU870465.1
5 4181668 X1 R

4181667 X1 F

1901 4181670 X2 R

62! 4181669 X2 F

Pangasianodon gigas AY762971.1

Pangasius pangasius KC572135.1

Pangasianodon hypophthalmus KC846907.1

4181661 BO1 F

4181663 BO2 F

4181665 BO3 F

63 | Netuma thalassina MG587041.1
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Arius arius KX211965.1
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100

4181683 PA4 F
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H nemurus NC 044863.1
H wyckioides KJ624624.1
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4181685 B1 F
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4181663 BO2 F

4181665 BO3 F
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4181697 D F

4181699 E F
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4181705 B F

1
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Mystus rhegma JQ343984.1
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4181668 X1 R
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a8
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100
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MS2

KS2

KS1

KR3

41 || KR1

MS3

BB1

BB2

BB3

PM2

PM3

PM1

9 [ MP1

MP2

61| MP3

KR2

Hemibagrus wyckioides KJ624624.1
H nemurus NC 044863.1
Mystus vittatus KX177968.1
Mystus cavasius nd6

63

62

41

Pangasianodon gigas
Pangasius pangasius
BSBJ1
BSBJ2

100
BSBJ3

41 _| EM1
100" EM2

Po| BF3

BF4

BF1
BF2

45

Netuma thalassina KU986659.1
Arius maculatus NC 045222.1
97| Arius dispar NC 048969.1
Arius arius

PD1
99' PD2

33

Occidentarius platypogon NC 037469.1




B Wusi1

B Wusi?2

B Wusi3

® Kampar 2
€ Progo 3
@ Progo 2
4 Progo 1
Martapura 1

61

Martapura 3

Martapura 2
A Wahakam 2
A WMahakam 1
Hemibagrus nemurus KJ573466.1
Hemibagrus nemurus KM454860.1(4)
Hemibagrus wyckioides KJG624624 1
Hemibagrus nemurus KM454860.1
100 ¥ Kapuas 2

4100( ¥ Kapuas 1

%0 100" @ Kampar 1
_:Hemibagrus spilopterus JQ343983.1
94 Hemibagrus sp. KM507291 1
Sperata seenghala AB307556 1
100 ——— Hemibagrus macropterus JF834542 1

e —— Hemibagrus guttatus KJ458934 1

94 Mystus vittatus KX177968.1
& | Mystus rhegma JQ343984.1
98 Mystus cavasius KUB70465.1
49—| [ @ Eot

100! @ Ebo2
Sarubim cuspicaudus KP080205.1

63 Bengawan Solo3
100

Bengawan Solo 2

Bengawan Solo 1

” 93 Pangasius pangasius KC572135.1
Pangasius larnaudii AP012018 1

55 Pangasianodon hypophthalmus KC846907 1
34 Pangasianodon gigas AY762971.1

—_

0.020
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Terima kasih

Selamat mencoba......
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