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DNA BARKODING

« Sample yang digunakan adalah DNA
« Metode ekstraksi DNA.

» Gold standard locus:
« COX1 (hewan),
* rbcL dan matK (tumbuhan),
* ITS (jamur),
« 16s RNA (bakteri)
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« Design primer

» Tidak seluruh sekuen digunakan hanya sekuen
“representatif”.

» Disesuaikan dengan kebutuhan analisis/ identifikasi:
level spesies, genus, famili, dst.
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PENGUMPULAN SEKUEN GEN TARGET

Data sekuen gen target dapat dicari dan diunduh dari website NCBI
(https://www.ncbi.nlm.nih.gov/).

« Misal, anda diminta merancang primer gen cytochrome c oxidase 1 (COX1) dari
beberapa spesies nyamuk, yaitu: Aedes, Culex, dan Anopheles.

National Library of Medicine

National Center for Biotechnology Information

Lakukan pencarian complete genome pada NCBI

Pilih “nucleotide” dari menu drop down

Welcome to NCEBI Popular Resources

Ketik genus organisme target anda. 2 The Ka

bi

Lalu lakukan pencarian dengan klik “search”.

Submit Download

CBl data to your

PubChem

NCBI News & Blog

Develop



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

PENGUMPULAN SEKUEN GEN TARGET

Untuk merancang primer barkoding, gunakan complete sequence dari gen target.

Hindari partial sequence (panah)
m National Library of Medicine
National Center for Biotechnology Information

Nucleotide

genus in the family Culicidae |




PENGUMPULAN SEKUEN GEN TARGET

Lakukan penyaringan data dengan memilih menu yang ditunjuk oleh panah.

« RefSeg (dari menu source databases) dan National Library of Medicine

National Center for Biotechnology Information

« Mitochondrion (dari menu genetic compartments) [

Pada bagian kanan halaman hasil (kotak merah),

» Terdapat informasi mengenai spesies Aedes yang
data complete genome dari gen COX1 sudah
tersedia di NCBI.

» Unduh data complete sequence gen COX1 dari
beberapa spesies Aedes, misal: A. aegypti dan A.
albopictus




Nucleotide

Species
Animals (14]
Customize

Molecule types

PENGUMPULAN SEKUEN GEN TARGET

Pilih salah satu hasil pencarian setelah disaring, misal “Aedes aegypti” (panah merah)

Kemudian gunakan shortcut find (Ctrl+F) untuk mencari “COX1” (panah kuning

kemudian klik tautan genelD untuk gen COX1 (panah hijau).

National Library of Medicine

National Center for Biotechnology Information

Nucleotide ~ || Aedes

Create alert  Advanced

Summary » 20 per page~ Sort by Default order «

genomic DNA/RNA (14

Customize ...

Source databases clear

/ RefSeq (14]
Customize ...
Sequence Type

Nucleotide (14

Genetic
compartments

¢ Mitochondrion

Nas this t

Aedes is a genus in the family Culicidae (mosquitos).
8

Taxonomy 1D

Taxonomy Genomes

14)

Sequence length

Custom range.

Release date
Custom range...

Revision date
Custom range.

ltems: 14

@ Fitters activated RefSeq, Mitochondrion. C!

VG mitochondrion, complete genome

[ Aedes
1

16,790 bp circular DNA
Gl 121
BioSam

[ Aedes vexans mitochondrion, comp

2. 15,857 bp circular DNA

i Inbox

ws My files - OneDrive :i Protocols - DOE Joi...

in Feed | Linkedin
F, u=_ L. o
/product="tRNA-Tyr"
/db_xref="GeneID:333@87556"
<1258..2834

/gene="COX1"
/locus_tag="CFIB6_mgpl2"
fdb_xref="GeneID:33387557"
<1258..2834

/gene="C0X1"
/locus_tag="CFIB6_mgpl2"
/note="start codon not determined;

AL stop codon is
completed by the addition of 3" A residues to the mRNA™
J/codon_start=1

ftransl_except=(pos:2834,aa: TERM)

/transl_table=5
/product="cytochrome c
/protein_id="YP_@B238026
fdb_xref="GeneID:3
/translation="SROWLFSTNHKDIGTLYFIFGVWSGMVGTSLSILIRAELSHPGM
FIGNDQIYNVIVTAHAFIMIFFMYMPIMIGGFGNWLYPLMLGAPDMAFPRMNNMSFWM
LPPSLTLLLSSSMVENGAGTGWTVYPPLSSGTAHAGASYVDLAIFSLHLAGISSILGAY
MFITTVINMWSSGITLDRLPLFVIWSWVVITAILLLLSLPYLAGAITMLLTDRNLNTSFF
DPIGGGDPILYQHLFWFFGHPEVYILILPGFGMISHIITOESGKKETFGTLGMIYAML
TIGLLGFIVWAHHMFTYVGMDVDTRAYFTSATMIIAVPTGIKIFSWLATLHGTQLTYSP
ALLWSLGFVFLFTVGGELTEVVLANSS IDIVLHDTYYWWAHFHYVLSMGAVFATIMAGF I
HWYPLLTGMVMNPSWLKAQFSMMFIGVNLTFFPOHF LGLAGMPRRYSDFPDSYLTWNI
ISSLGSTISLFAVIFFLFIIWESMITQRTPSFPMQLSSSIEWYHT LPPAEHTYSELPL
LssH"

e subunit I"

=2

% Sci-Hub: removing...

B Bicinformatics

B Cocking

B Tel-u [ DNAbarco

CoxX1




PENGUMPULAN SEKUEN GEN TARGET

« Anda akan diarahkan ke halaman genome viewer yang menunjukkan lokasi COX1 pada genome
nyamuk Aedes aegypti.

» Buka tautan FASTA pada tab baru (panah),
« Gambar kanan menunjukkan halaman FASTA seq COX1 organisme Aeded aegypti

COX1 cytochrome c oxidase subunit | [ Aedes aegypti (yellow fever mosquito) ] 4 Download Datasets o

Summary

Gene ID: 33307557, updated on 12-Aug-2022 Genomic NIH National lerary of Medicine

“ Summary 71 Genomic regions, transcripts, and products National Center for Biotechnology Information

Bibliography

COXt ‘
Gene description  cytochrome c oxidase subunit | General protein inforr

Locustag CFI06_mgpi2 NCBI Reference Sequences (RefSeq) Nucleotide Nucleotide ~ @

Gene symbol

Gene type  protein coding Adv
elated sequence vanced Hel
RefSeq status REVIEWED Related sequences P
Organism Aedes aegypti (strain- LVP_AGWG) Additional links
Lineage Eukaryota; Metazoa; Ecdysozoa; Arthropoda; Hexapoda; Insecta; Pterygota; Neoptera; Holemetabola; Diptera; Nematocera; Culiceidea: Culicidae; Culicinae; Aedini: Aedes; Stegomyia ASTA + Send to: =
Change region shown =

w Try the new Gene table

Try the new Transcript table Related information

BioProjects Aedes aegypti strain LVP_AGWG mitochondrion, complete genome

Genomic context B Conserved Domains

) Whole sequence
Selected region
NCBI Reference Sequence: NC_035159.1 from: 1298 to:|2834

See COX1in Genome Data Fulltextin PMC_nucleo

GenBank Gra "
Functional Class — [ Update Visw |
Annotation release Status Assembly Chr Location s - >NC_035159.1:1298-2834 Aedes aegypti strain LVP_AGWG mitochondrien, complete genome
ene neighbors B J— e CEAETATEA
101 curent Aaegl5 0 (GCF_002204515 ) WT (non-nuclear) NC_035159.1 (1298 2834) TOBCGACAATGOTTATTTTCAACAAATCATARAGATATTEGEAACT TTATATTTCATTTTTGGAGTATGAT
Genome CTGEAATAGTCGGAA TCTAAGAR AATTCGTGCTGAA ACCCTGGTATATTTATTGS -
CTEGEAATAGTCGEAACTTCTCTARGAAT TTTAATTCGTECTGAS GCCACCCTEETATATTTATTGE e —— =
Nucleotide ATTTATAATGTAATTGTAACAGCTCATGCATTTATTATAATTTTCTTTATAGTAATECCA
Chromosome MT - NC_035159.1 . AT e N N TEATAT AGE -
(1095 ) 4567 b Protein TTGATTAGTTCCTTTAATATTAGGAGCCCCTGATATAGCTTTCCCTC
I e AGTTTTTEAATACTACCTCOTTCATTRACTCTTCTATTATCAAGC TCAATAGTAGA
etenns o PubMed(nucleatide/PMC) A AGGAACTGEETGAACAGTTTATCCTCCTCTCTCTTCAGGAACAGC TCATGCTGGAGCTTCT Analyze this sequence -
RefSeq Proteins GTTGATTTAGCTATTTTTTCTCTTCATTTAGCTGGAATTTCCTCAATTTTAGEGGCAGTARATTTTATTA Run BLAST
— 5 ) ) Taxonomy CAACTATEATTAATATGTGATCATCAGGGATTACT TTAGATCGACTACCCTTATTTGTTTGATCTGTAGT .
Sonomic ralons tanscrpts andproducts ’ TATTACAGCTATCTTATTACTTCTTTCTCTTCCTGTTTTAGCTGGAGCTATTACTATAT TATTAACAGAC Pick Primers
Genomic Sequence: NC_035159.1 Chromosome MT Reference AaegL5.0 non-nuclear Goto quence details COAAACTTAAATACATCTTTCTTTGATCCAAT CGEAGGEEEAGACCCTATTTTATACCAACACTTATTTT Highlight Sequence Features
Go to nucleotide: Graphics FASTA GenBank ~Ceneralinformation o ATTTTRATTTT,
About Gene GGAACTTTAGG
2 NC_035159.1 - | Find: i C:l E> a @ i == T A Tools - QT'ECRS' #., Download - " EAQ TTGGGATTTATTGTTTGAGCTCATCATATATT TACAGTAGGTATAGACGATA ACTCGAGCTTATTTTA
188 1268 t.308 1488 1580 1588 788 1888 |1.908 |2k |2108 |2.208 |2.388 2408 [ 2508 |2.708 2508 |2.908 GCTGTTCCTACAGGAATTA, TAGCAACTTTACACGG Related information =
— — TP st AGTCCAGCCCTTCTATGATCATTAGGATTTGTATTTTTATT TACASTTGGAGGT Assembly
o Help TTAACAGEAGTAGTATTAGCTAATTCTTCAATTGATATTETTCTTCATGATACTTATTACGTAGTTGCCC
| vP_pE938926L1 I My NCBI help ATTTTCATTACGTTTTATCTATAGGAGCTGTATTTGCTATTATAGCAGGATTTATTCATTGATACCCTTT Bio |"37i5l:t
186 mgte2 CFTG6 ngted ’ ATTAACAGGAAT A AT AAACCCTTOATEAT TALAGECTCAAT TTAGTATALT A ATTEGAGT ALA
: e o sosseszce: o T ATTAACAGGAATAGTTATAAACCCTTCATGAT TARAGGCTCAATTTAGTATAATATTTATTGGAGTARAT BioSample
T s S CTAACTTTCTTTCCTCAACATTTTTTAGGGTTAGE TGGAATACCTCRACGATACTCAGATTTTCCTGATA 0 &
e oo B | R GCTACTTAACTTGAAATATTATTTCTTCTTTAGGAAGAACAATTTCACTATT TGCCGTTATTTTCTTTTT Protein
ATTTATTATTTGAG ATAATTACTCAA CTTCTTTCCCTATACAATTATCTTCATCTATT
GAATGATATCATACACTTCCTCCTOCAGAACATACTTATTCAGAATTACCACTACTTTCTTCTAATT Tﬂ){DﬂOIT}‘

Related sites




PENGUMPULAN SEKUEN GEN TARGET

« Lakukan langkah yang sama untuk spesies nyamuk lainnya dan simpan sekuen fasta gen
COX1 pada “notepad”.

Berikut beberapa complete sequences COX1 gene:
» Aedes aegypti: NC_035159 (location: 1298-2834)
Aedes albopictus: NC_006817 (location: 1436-2972)

Culex pipiens pallens: NC_015079 (location: 1446-2982)
Culex quinquefasciatus: NC 014574 (location: 1446-2982)

Anopheles cruzii: NC_04464 (location: 1445-2983)
Anopheles gambiae: NC 002084 (location: 1424-2960)



PENGUMPULAN SEKUEN GEN TARGET

Tugas UAS (bagian 1):

 Cari dan tentukan kelompok organisme yang akan anda identifikasi menggunakan
Teknik DNA Barkoding.

« Cari dan tentukan gen target yang sesuai untuk mengindentifikasi kelompok
organisme tersebut.

« Kumpulkan sekuen gen target minimal dari 10 organisme yang ingin anda
identifikasi.

« Simpan file dalam notepad.



PENGUMPULAN SEKUEN GEN TARGET

Gold standard daerah targ el untuk barcoding diantaranya:

1. Hewan: COX1 (cytochrome c oxidase 1)
2. Tumbuhan: rbcL (large subunit RuBisCo), matK (maturase K)

Sl OW evolving region: useful for distantly related taxa (genus, family, ordo)

Fast evolving region: needed when identifying more closely related species
such as cryptic/sibling species groups.
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VALIDASI TARGET GEN

Erge’rgen ] - B}Iidi’ros ]

e Sekuen e Penjajaran

lengkap * Rekonstruksi
(DNA) filogenetik

(NJ)

[] Target gen

Periksa terlebih dahulu apakah gen terpilih dapat dipergunakan sebagai DNA barkode.

Lakukan penjajaran dan rekonstruksi pohon filogenetik.



2. PENJAJARAN SEKUENS DAN
REKONSTRUKSI POHON FILOGENETIK




LANGKAH MELAKUKAN PENJAJARAN

MENGGUNAKAN SOFTWARE MEGA

Onary Genetics Analysis

Help

T < 5 #
ITY PHYLOGENY USERTREE ANCESTORS SELECTION  RATES cLock DISEA
Edit/Build Alignment
Edit/View Sequencer Files ( m
@ Open Saved Alignment Session... Alignment Editor
Data Edit Search Alignment Web Seguencer Display Help
@ show Web Browser Select an Optlon 0 B = T e r i «0 X B %
& Query Databanks - N
[E] Do BLAST Search ® Create a new alignment
y Open a saved alignment session
Retrieve a sequence from a file
Data Type for Alignment l/
?) Help X) Cancel
R — . .
Are you building a DNA or protein sequence alignment?
Done Loading Protein Cancel
RECENT PUBLICATIONS
(&) = » & () ) <

HELP DOCS  EXAMPLE CITATION  REPO
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y

MEGA LINKS ~ TOOLBAR

PREFERENCES

m M11: Alignment Explorer

Data

a

Edit

we
tr

Search

E

Alignment

w e r

Web Sequencer

« 0 X @B

Display

X G|+

DNA Sequences Translated Protein Sequences

Species/Abbrv
1. Sequence 1

[

o =

m M11: Alignment Explorer

Data Edit Search Alignment Web Sequencer Display Help
0& B < & w e r «0XB x &
DNA Sequences Translated Protein Sequences
Species/Abbrv
1. NC_035159|Aedes aegypti cox1 TCG CGACAATGGTTATTTTCAACAAAT
2. NC_050044]Aedes flavopictus cox1 TCGCGACAATGGTTATTTTCAACAAAT
3. NC_046946]Aedes koreicus cox1 TICGCGACAATGGCTATTCTCAACAAAT
4. NC_006817|Aedes albopictus cox1 TICGCGACAATGGTTATTTTCAACAAAT
5. NC_044647]Anopheles cru: ox1 TITGCGACAATGATTATTTTCTACAAAT
6. NC_002084]Anopheles gambiae cox1 [TICGCGACAATGATTATTTTCAACAAAT
7. NC_056265|Anopheles rivulorum cox1[TICGCGACAATGATTATTTTCAACAAAT

>B. NC_064608|Anopheles moucheti cox1 [TICGCGACAATGATTATTTTCAACAAAT
9. NC_014574|Culex quinquefasciatus cof ICGCGACAATGACTATTCTCTACAAAT
10. NC_015079|Culex pipiens pipienscof TICGCGACAATGACTATTCTCTACAAAT
11. NC_038160|Culex gelidus cox1 TCGCGACAATGACTATTCTCTACAAAT
12. NC_028616|Culex tritaeniorhynchus ¢ TICGCGACAATGACTATTTTCTACAAAT
13 Sequence 1

+ ¥4 »

@ 2 aa

CATAAAGATATTGGAACTTTATATT
CATAAAGATATTGGAACATTATATT
CATAAAGATATTGGAACTTTATATT
CATAAAGATATTGGAACATTATACT
CATAAAGATATTGGTACTTTATATT
CATAAGGATATTGGAACTTTATATT
CATAAGGATATTGGAACATTATATT
CATAAAGATATTGGAACATTATATT
CATAAAGATATTGGAACAT T
CATAAAGATATTGGAACAT T
CATAAAGATATTGGAACAT T
CATAAAGATATTGGAACAT T

TATAT
TATAT
TATAT
TATAT

I e e e ]

CAT
TAT
TAT
TAT
TAT
TAT
TAT
TAT
TAT
TAT
TAT
TAT

I I R e B A R I I I

TGAT
TGAT
TGAT
TGAC
TGAC
TGAC
TGAG
TGAG
TGAC
TGAC
TGAG
TGAG




Analysis Help

M TA T ] & w 1] @ o=
ALIGN DATA MODELS DISTANCE DIVERSITY PHYLOGENY USERTREE ANCESTORS SELECTION RATES CLOCKS DISEASE
m M11: Alignment Explorer - (m] X
Data Edit Search Alignment Web Sequencer Display Help TIMETREE
- 0= B8 %/ 5 m We|r il «OXDxa|+@|lar @ 2 aa P @ 2 & 8
DNA SEQUEHCES Tra DATAMONKEY
Species/Abbiv a =] x| x| x| =] =] =] =] = =] 2| =| =] [ =] x| [=] = =] =] [ =] ~|=[=] | =|~|=| =] =] =| =] =] =] x| |=] =] =| | =] =] =| =| ==| =| =] | =| =| | = x| =] x| =| = = =| | == | 22| [= - | | =] 2|+ = .
1 Curcuma longa kunyif@ICA TGAG T TG TAGGGAGGGACTRATGTCACCACAAACAGAGACTAAAGCAAGTGTTGGATTTAAAGCTGGTATGGCAAAGAGATCAAATTCGA -TTCGAACCAGTAGATAAGCTAGATAAAGAGAAAAG|ICTAA
2 Curcuma xantharrhizfet ATGAGTTGTAGGGAGGGACTPATGTCACCACAAACAGAGACTAAAGCAAGTGTTGGATTTAAAGCTGGTATGGAAAGAGATCAAATTCGA -TTCGAACCAGTAGATAAGCTAGATAAAGAGAAAAGICTAA
3. Kaempferia galanga kfhe - - - - - - - - - - - - - - - - - - - - ATGTCACCACAAACAGAGACTAAAGCAAGTGTTGGATTTAAAGCTGGTATGGAAAGAGATCAAATTCGA -TTCGAACCAGTAGATAAGTTAGATAAAGAGAAAAGICITAA
4. Zingiber officinale jah@ICA TGAG T TG TAGGGAGGGACTJATGTCACCACAAACAGAGACTAAAGCAAGTGTTGGATTTAAAGCTGGTATGGAAAGAGATCAAATTCGAAR - - TTCGAACCAGTAGATAAGCTAGATAAAGAGAAAAG|ICITAA
5.Zea mays NC_0016642:4 - - - - - - - - - - - - - - - - - - - - ATGTCACCACAAACAGAAACTAAAGCAAGTGTTGGATTTAAAGCTGGTATGGAAGGAGATCAAATTTGA GTTTCAAAGCGATGGATA - -CCATATAA- - - - - - - - -|-|- - -
6. Oryzasatvapadi MCHIATGAGT TGTAGGGAGGGACGQATGTCACCACAAACAGAAACTAAAGCAAGTGTTGGATTTAAAGCTGGTATGGAAAGCGATCAAATTCGA -TTCGAGCCGGTAGATAAACTAGATAGCTAG - - - - -|-|- - -
7. Takakia lepidozioides@IC - - - - - - - - - - - - - - - - - - - - ATGTCACCACAAACGGAGACTACAGCAGGTGTTGGATTCAAAGCTGGTATGGAAAGAAATCAAATTTGA -TTCGACACGATTGATACCCTGTAA - - - - - - - - - - |-~

Panjang sekuen gen terpilih dapat berbeda.

Sebelum membuat pohon filogenetik, wajib memeriksa hasil penjajaran.

Site# 1464

RECENT PUBLICATI

S O with

Ow/o gaps

Selected genetic code: Standard



Analysis Help

MODEL: DISTANCE  DIVERSITY PHYLOGENY USER TREE ANCESTORS SELECTION

) Save/ expo rt ke [ M11: Alignment Explorer (COX2.meg)

Edit Search Alignment Web Sequencer Display

MEGA FORMAT EEEe= v e N

il Open [ =
Open a Recently Used File T:eln SEanEs

VAAATC

Phylogenetic Analysis SAATC
AAATC

1 \AATC

Export A [ VAATC
VAATC

! \AATC
marmarorcomeplete genome S AA T C
VAAATC

Close

Save Session

DNA Sequences
Protein Sequences

Site# 696 i O w/o gaps

Help

X @ |+ ¥

TEGTGGATCAAACCATAGCTTCATGC
TGCGGATCAAACCACAGCTTCATGC
TEGTGGATCTAACCACAGCTTCATGC
TETGGATCAAACCATAGCTTCATGC
TGTGGATCAAACCACAGCTTCATGC
TETGGATCAAACCACAGCTTCATGC
TETGGATCAAACCACAGCTTCATGC
TGTGGATCAAACCACAGCTTCATGC
TGCGGATCAAACCATAGTTTCATGC

c
c
E
c
c
E
c
C
c

CATTGTACTTGAACTTGTCCCATTAAAGTACTTCGAAAAATGGTCAACATCAA
CATTGTACTTGAACTTGTCCCATTAAAATACTTCGAAAAATGGTCAACATCAA
CATTGTACTTGAACTTGTCCCATTAAAGTACTTCGAAAAATGGTCAACATCAA
CATTGTACTTGAACTTGTCCCATTAAAGTACTTCGAAAAATGGTCAACATCAA
CATTGTACTTGAACTTGTCCCATTAAAGTACTTCGAAAAATGGTCAACATCAA
CATTGTACTTGAACTTGTCCCATTAAAGTACTTCGAAAAATGGTCAACATCAA
CATTGTACTTGAACTTGTCCCATTAAAGTACTTCGAAAAATGGTCAACATCAA
CATTGTACTTGAACTTGTCCCATTAAAGTACTTCGAAAAATGGTCAACATCAA
CATCGTCCTTGAATTAGTTCCACTGAAGTATTTTGAAAAATGATCTGCATCAA

>

Selected genetic code: Standard

RECENT PUBLICATIONS

&) = » & ¢ v &

HELP DOCS EXAMPLES  CITATION REPORT BUG UPDATES MEGA LINKS TOOLBAR PREFERENCES

TIMETREE

DATAMONKEY
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REKONSTRUKSI POHON FILOGENETIKA DENGAN
MEGA SOFTWARE

Buka aplikasi MEGA X, Lalu pilih, menu phylogeny, kemudian pilih
construct/test Neighbor-Joining Tree




File  Analysis MX: Analysis Preferences

Phylogeny Reconstruction

i Option Setting
|
= Scope All Selected Taxa
TA un Statistical Method Neighbor-joining
M 54
Datd

Test of Phylogeny

ho. of Bootstrap Replications

Substitutions Type

Model/Method

Substitutions to Include

Rates among Sites

Pattern among Lineages Same (Homogeneous

Gaps/Missing Data Treatment

Select Codon Positions WV 1st ¥ 2nd ¥ 3rd ¥ Nonc

Number of Threads

REKONSTRUKSI POHON
FILOGENETIKA

» Pilih sekuen yang telah di jajarkan dalam
bentuk format data MEGA.

> Kemudian pada menu PHYLOGENY TEST

pilih bootstrap method dan
No. of bootstrap replications diisi 1000.

»Pada menu SUBSTITUTION MODEL

pilih model/method dengan p-distance.
Biarkan parameter lain sesuai default setting.

> Pilih OK




RECENT PUBLICATIONS

Be0|

3

3

3

3

earch

Taxon Names
Layout

Subtree

[] Branch Lengths

Statistics/Frequency/Info

O Frequency () Site Coverage (N

Font..

+| Font Size

Placement  Automatic

Distance From Node (Pixels)

-

Horizontal 5

Vertical 10 =

[CJ Hide Values Lower Than 0

Distance Scale
Line Width 5pt

Caption

t O|lcl<0

»

Original Tree

HASIL REKONSTRUKSI POHON

Bootstrap consensus Tree

Curcuma longa kunyit NG 042886.1:5790 68 rbcL complete genome

Curcuma xanthorrhiza temulawak NC 050040.1:57865-58328 rbcL complete genome
Kaempferia galanga kencur NC 040851. 837 rbcL complete genome
Zingiber officinale jahe NC 044775.1:58486-59940 rbcl complete genome

Zea mays NC 001666.2:56874-58304 rbcL complete genome

sativa padi NC 008155 0-55484 rbcL complete genome

Takakia lepidozicides NC 028738.1:73783-75210 rbcL complete sequence

FILOGENETIK

« Spesies yang merupakan bahan
baku jamu, terpisah dengan
spesies “kontaminan’

 rbcL dapat digunakan untuk
melakukan pengujian kontaminasi
tepung beras/ tepung jagung
dalam sediaan jamu.
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SUMMARY

Erge’r gen ] - E}Iidi’ros

] ) Erge’r region ]

e Sekuen e Penjajaran e Daerah

lengkap e Rekonstruksi polimorfik
(DNA) filogenetik vs. Lestari

(NJ)

v Target gen
[1 Target region

Analisis hasil penjajaran untuk menemukan daerah polimorfik.



3. IDENTIFIKASI DAERAH POLIMORFIK




PENJAJARAN (ALIGNMENT)

« Penjajaran sekuen (alignment) dilakukan untuk mengidentifikasi daerah lestari
(conserved region) dan daerah polimorfik (polymorphic region).

« Daerah lestari gen: memiliki sekuen DNA yang sama pada tingkatan taksonomi yang
berbeda

» Daerah polimorfik gen: daerah yang memiliki variasi sekuen DNA pada tingkatan
taksonomi yang berbeda.

* Primer di desain pada daerah yang lestari sehingga sepasang primer dapat
dipergunakan untuk mengamplifikasi DNA dari beberapa organisme.

- Urutan daerah polimorfik digunakan untuk mengidentifikasi organisme.



Lakuk

PENJAJARAN (ALIGNMENT)

clustalW pada software MEGA, BioEdit, atau MUSCLE (web-based tools).

Onary Genetics Analysis
Help

) (i e Q) (+
ITY PHYLOGENY USERTREE ANCESTORS SELECTION  RATES cLock DISEA
@ Open Saved Alignment Session... Alignment Editor
Data Edit Search Alignment Web Seguencer Display Help
@ show Web Browser Select an Optlon 0 B = T e r i «0 X B %
& Query Databanks - N
[E] Do BLAST Search ® Create a new alignment
y Open a saved alignment session
Retrieve a sequence from a file
Data Type for Alignment l/
?) Help X) Cancel
R — . .
Are you building a DNA or protein sequence alignment?
Done Loading Protein Cancel
RECENT PUBLICATIONS
(&) = » & ) ) <

HELP DOCS  EXAMPLE CITATION REPORTBUG UPDATES MEGA LINKS TOOLBAR

PREFERENCES

m M11: Alignment Explorer
Data

0 &

Edit

B =

Search

E

Alignment

we| Fr i

Web Sequencer Display

« 0 X @B

DNA Sequences Translated Protein Sequences

Species/Abbry L
1. Sequence 1 []

m M11: Alignment Explorer

n alignment/penjajaran pada sekuen gen COX1 yang sudah dikumpulkan, menggunakan tools

o =

Data Edit Search Alignment Web Sequencer Display Help
0& B < & w e r «0XB x &
DNA Sequences Translated Protein Sequences
Species/Abbrv
1. NC_035159|Aedes aegypti cox1 TCG CGACAATGGTTATTTTCAACAAAT
2. NC_050044]Aedes flavopictus cox1 TCGCGACAATGGTTATTTTCAACAAAT
3. NC_046946]Aedes koreicus cox1 TICGCGACAATGGCTATTCTCAACAAAT
4. NC_006817|Aedes albopictus cox1 TICGCGACAATGGTTATTTTCAACAAAT
5. NC_044647|Anopheles cruzii cox1 TITGCGACAATGATTATTTTCTACAAAT
6. NC_002084]Anopheles gambiae cox1 [TICGCGACAATGATTATTTTCAACAAAT
7. NC_056265|Anopheles rivulorum cox1[TICGCGACAATGATTATTTTCAACAAAT

>B. NC_064608|Anopheles moucheti cox1 [TICGCGACAATGATTATTTTCAACAAAT
9. NC_014574|Culex quinquefasciatus cof ICGCGACAATGACTATTCTCTACAAAT
10. NC_015079|Culex pipiens pipienscof TICGCGACAATGACTATTCTCTACAAAT
11. NC_038160|Culex gelidus cox1 TCGCGACAATGACTATTCTCTACAAAT
12. NC_028616|Culex tritaeniorhynchus ¢ TICGCGACAATGACTATTTTCTACAAAT
13 Sequence 1
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CATAAAGATAT
CATAAAGATAT
CATAAAGATAT
CATAAAGATAT
CATAAAGATAT
CATAAGGATAT
CATAAGGATAT
CATAAAGATAT
CATAAAGATAT
CATAAAGATAT
CATAAAGATAT
CATAAAGATAT

TGGAACTT
TGGAACAT
TGGAACTT
TGGAACAT
TGGTACTT
TGGAACTT
TGGAACAT
TGGAACAT
TGGAACAT
TGGAACAT
TGGAACAT
TGGAACAT

TATAT
TATAT
TATAT
TATAC
TATAT
TATAT
TATAT
TATAT
TATAT
TATAT
TATAT
TATAT

=
=
=
T
-
=
=
T
-
=
=
=
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CAT
TAT
TAT
TAT
TAT
TAT
TAT
TAT
TAT
TAT
TAT
TAT

I I R e B A R I I I

TGAT
TGAT
TGAT
TGAC
TGAC
TGAC
TGAG
TGAG
TGAC
TGAC
TGAG
TGAG



PENJAJARAN (ALIGNMENT)

Lakukan alignment/penjajaran pada sekuen gen COX1 yang sudah dikumpulkan, menggunakan tools
clustalW pada software MEGA, BIOEdIt, atau MUSCLE (web-based tools).

y 0 Fil ‘2‘9 BicEdit Sequence Alignment Editor \/ — O X
p pen File ...
File Edit Sequence Alignment View Accessory Application RMNA  World Wide Web  Options  Window  Help
Ll | Seq.F‘raktikum =N Add / Medify / Remove an Acces Application
. ClustalW Multiple alignment B
I—_.- Mame - _‘Q/){’D:\OneDrive\Documents\O'I_WorkDir\K oSt N | = || =] |@
i
A . . . (=] Courier Mew - |‘I‘I ﬂ
. AedesCOX1_DMNAbarcoding | J 1 CAP contig assembly program 1
Quick access o Mode: [Soloct 7 Slide = Selecti _ _ _ —
Aquilaria_matk_seq Pasitio DMADist ---> Neighbor phylogenetic tree |
|Z| .-':'~.I2|Lli|EFiE_F|'JIZ|._EEE| S 1 DID & eD| - Eﬁ DMADist DNA distance matrix fastJ
Desktclp Aquilaria_ran_seq Jnn“unilln DMAmI DNA Maximum Likelihood pregram F||:I||||1|||é:llll|lll1s|’llll1 ”‘il.:.”‘I‘”iil.”‘l‘”izll.”‘I‘”iél.”.ﬂ
. . =l I = DMAmIk DMA Maximum Likelihood program with maolecular clock i = = =~ - - el
Aquilaria_rpoCl_seq NC 035159 |Ae|TCGC _ TT -
. o NC 050044 |ne|TCGC DMAPars DMA parsimeny method T .
m Aquilaria_rpoC2_seq e 046s4¢ Iie noac FastDNAmI DNA maximurn likelinood z m -
y . C 006&817 |ae|TCG TT T
Libraries chat N 044647 |AnTTGC Fitch -- Fitch-Margeoliash and Least-5quares Distance Methads T ' TCC
gy ToEe o I
\\J COXE.H'IEQ EE Egé‘z‘ 2_45 Iig EEEE Kitsch -- Fitch-Margeliash and Least Squares Methods with Evelutionary Clock Tooo ;
COXEE.H'IEQ NC 064608 |An E"CGC MEIGHBOR -- Neighbor-Joining and UPGMA methods TCTT T
. o 0] 7 cu(TCGC R n I TCTT
This PC Mangifera matk seq ﬂt_: -.i;g—,g I t_:j Z‘CFZC ProML Protein Maximum Likelihood program ToTT
“ M if - bel - NC 038160]|Cu :CEC Protdist ---> Fitch phylogenetic tree e TCTT
| dangirera_rocL_se N 028616 | CuTCGC T elabie] oD
" 9 T -4 - ! Protdist ---» Meighbor phylogenetic tree
Med MDEqUItD—C oxl_s qu"\'fz:l Protdist protein distance matrix
Mosauito cox1 seq Protpars protein parsimony method
<

File name: || ﬂ Open |
=

Files of type: |.l‘d| Files (*.%)

LR

Cancel
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PENJAJARAN (ALIGNMENT)

Lakukan alignment/penjajaran pada sekuen gen COX1 yang sudah dikumpulkan, menggunakan tools
clustalW pada software MEGA, BioEdit, atau MUSCLE (web-based tools).

MUSCLE

Input form Web sevices Help & Documentation Eioinformatics Tools FAQ '® Feedback

Tools = Multiple Sequence Alignment = MUSCLE

quence Alignment

arison by Log- Expectation. MUSCLE is claimed to achieve both better average accuracy and better speed than C

Important note: This tool can align up to 500 sequences or a maximum file size of 1 ME.

STEP 1 - Enter your input sequences

Masukan
sekuen disini

Or upload a file: | Choosa Fila | Mo fle chosan

Parameters

Pilih ClustalW




PENJAJARAN (ALIGNMENT)

|dentifikasi daerah lestari (conserved) yang mengapit daerah polimorfisme.

Polymorphic region

@ @ a a

x| x| xf xf x| x| x| x| x| x| x| x| x| = x[ x| x| x| x| | = x| x x| | = x| | x| = * x| x| [ x| x| x| x| = *

x| x| = x| x| x| x| =

TAAAGCTGGTGTTAAAGATTACAAATTGAATTATTATAC TGACTACGAAGTCAAAGATACTGATATCTTGGCAGCAT
nme AAAGCTGGTGTTAAAGATTACAAATTGAATTATTATAC CTGACTACGAAGTCAAAGATACTGATATCTTGGCAGCAT
TAAAGCTGGTGTTAAAGATTACAAATTGACTTATTATAC CTGACTACGAAGTCAAAGATACTGATATCTTGGCAGCAT
TAAAGCTGGTGTTAAAGATTACAAATTGACTTATTATAC CTGACTACGAAGTCAAAGATACTGATATCTTGGCAGCAT
TAAAGCTGGTGTTAAGGATTATAAATTGACTTACTACACCCCGGAGTACGAAACCAAGGATACTGATATCTTGGCAGCAT
TAAAGCTGGTGTTAAGGATTATAAATTGACTTACTACACCCCGGAGTACGAAACCAAGGACACTGATATCTTGGCAGCAT

'AAAGDTGGTGTTAAAGATTEAGGTTAADTEATTAEAD CGAATTATGAGACCAAGGATACCGATATTTCGGCAGCAT



PENJAJARAN SEKUEN

Tugas UAS (bagian 2):

Lakukan penjajaran sekuen gen target pilihan anda menggunakan:
1. Offline tools (installation needed). Mega, BioEdit
2. Web based tools provided by ebi.ac uk

« MUSCLE: https://www.ebi.ac.uk/Tools/msa/muscle/

» Clustal omega: https://www.ebi.ac.uk/Tools/msa/clustalo/



https://www.ebi.ac.uk/Tools/msa/muscle/
https://www.ebi.ac.uk/Tools/msa/clustalo/

SUMMARY
- Bolidi’ros ] - Target region] - Eesclin primerl

* Penjajaran
e Rekonstruksi

Erge’r gen

» Sekuen
lengkap
(DNA)

e Daerah

* Pasangan
polimorfik primer
vs. Lestari mengapit
target

flogenetik
(NJ) .
region

v Target gen
v Target region
[1 Desain primer untuk amplifikasi target region



DESAIN PRIMER




Primer adalah urutan sekuen nukleotida pendek (18-30 basa) yang

biasanya Digunakan untuk amplifikasi sekuen DNA spesifik secara in vitro
pada proses polymerase chain reaction (PCR)

Desain Primer dapat dilakukan dengan menggunakan software

bioinformatik. Bisa menggunakan software berbasis web atau pun
perangkat lunak yang di install pada komputer
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TAHAP DESAIN PRIMER

Menentukan dan mencari sekuen DNA target: gen, intergenic, ekson, intron, UTR
Penjajaran (alignment) sekuen DNA

Menentukan daerah DNA yang akan diamplikasi: polymorphic region

Uji kualitas primer yang telah didesain

Uji spesifisitas primer yang telah di desain ( in silico PCR)
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' Primer length: 18-22bp

Too small a gPCR primer (<18bp) can increase the likelihood that it will bind to elsewhere
in the genome, ie it is not specific enough to the target of interest. Otherwise, too large a
gPCR primer (>22bp) can raise the primer melting temperature (Tm) which will impact on
the annealing temperature and primer binding properties of the reaction.

X Vv X

xamples of Primer-Dimer Formation

Intra

s Self-Dimer
Hairpin =

Oligo, 3 bp (Loop=4), delta G = -0.1 ke/m

4 bp, delta G = -6.6 kc/m (bad!) (worst= -36.6)
§'  GGGhAR™ 5' GGGAAAATTCCAGGATCTAT 3'
| LT
< TRTCTAGG.‘L‘::TTA—J 3" TATCTAGGACCTTAALAGGG 5'

Oligo, 2 bp (Loop=3), delta G = 2.1 kc/m

4 bp, delta G = -5.4 ke/m (bad!) (vorst= -36.6)
5 GGGAA 5" GGGAALATTCCAGGATCTAT 3!
1 i [11]

3'  TATCTAGGACCTTA- 3" TATCTAGGACCTTAALAGGG 5'

The primer pair is specific to the target of interest

B

Primers contain a GC clamp

Another feature which I like to include in both my primers is a GC clamp. Simply, a GC
clamp is the presence of either a guanine (G) or cytosine (C) base in the last 5 bases of the
primer.

The reasoning behind using a GC clamp in primers is the fact that G and C bases contain
stronger hydrogen bonds, compare with adenine (A) and thymine (T) bases. Therefore, by
including at least one G or C base towards the end of the primer will ensure it binds
completely to the template sequence.

GC clamp ~
5’ -GATGCCATTACGAACATCTAT-3’
\_I_l

Last 5 bases

Other examples of a GC clamp (in red) in PCR primers include are listed below.

¢« 5-CTCTGTAGGGTCGCGACTAC-3’
+ 5'-CGCTACCACCATCGATTGAT-3’

¢« 5-GGATCTGGCTGCATGCTATG-3’

Notice that it does not matter where in the last 5 bases the G or C base is in order for them
to be referred to as a GC clamp.

Avoid nucleotide repeats
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SOFTWARE DESAIN PRIMER

Software berbasis web yang dapat digunakan untuk desain primer
* Primer-Blast (NCBI)

Primer3

GenScript

PerlPrimer

REXPrimer

Software pada personal komputer yang digunakan untuk desain primer
* PrimerSelect

* PrimerPremier6

* Fast PCR

* PrimerDesign

* Oligo 6

» Geneious
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WEBPAGE DESAIN PRIMER

« Pencarian data sekuen gen target:
* NCBI: https.//www.ncbi.nim.nih.gov/

« Desain primer:

« NCBI primer BLAST: hitps://www.ncbi.nlm.nih.gov/tools/primer-
blast/index.cqi¢LINK LOC=BlastHome

* Primer3 Plus: hitps://www.bioinformatics.nl/cgi-bin/primer3plus/primer3plus.cai

* Quality check kandidat primer:
« OligoAnalyzer: hitps://sg.dtdna.com/
* Beacon designer: http.//www.premierbiosoft.com/qOligo/Oligo.jspePID=1
« NCBI primer BLAST



https://www.ncbi.nlm.nih.gov/
https://www.ncbi.nlm.nih.gov/tools/primer-blast/index.cgi?LINK_LOC=BlastHome
https://www.ncbi.nlm.nih.gov/tools/primer-blast/index.cgi?LINK_LOC=BlastHome
https://www.bioinformatics.nl/cgi-bin/primer3plus/primer3plus.cgi
https://sg.idtdna.com/
http://www.premierbiosoft.com/qOligo/Oligo.jsp?PID=1

C @& toptipbio.com w 4 %2 & B o -

Home Courses Techniques v Lab Recipes Stats & Maths v Calculators Q
TOP TIP BIO

WHAT DO YOU NEED HELP WITH?

Stats & Maths

Guides on all things maths

E

Techniques

Helpful advice on lab techniques

E]

13 Free PCR Primer Design Programs
- 000000

Gone are the days where you have to design primers by hand. Instead, we have a plethora

The Features Of A Good qPCR Primer Pair ’ : ' Y ~»
£ 2idd W e e Share

of excellent resources available that utilises complex algorithms to determine the optimal

primers for your PCR reaction. These give the best theoretical chance of your PCR reaction

working, thus saving time and money. Best of all, the majority of them are free to use or u

download. Here is a list of 13 free primer design programs to use when designing primers:

S SPL 2 o B

e qPCR Prlmer Pair_ &'
» .

)



U.S. National

National Center for Biotechnology Information

Primer-BLAST A tool for finding specific primers

Finding primers specific to your PCR template (using Primer3 and BLAST).

D e S O i n p ri m e r Primers common for a group of sequences

Retrieve recent results  Publication  Tips for finding specific primers [ Save search parameters ] [_Reset page ]

PCR Template

d e n g O n Enter accession, gi, or FASTA sequence (A refseq record is preferred) @ Range @

=NC_029243|A.sinensis_rpoC1
i TTGATCGGAATGAATGAATCAGAATTTTCTTCTATGATCGACCGATATAAACATCAACAACTCC )

AAATAG Forward primer

- GATCGGTTTCGCCTCAACAAATAAGTGCTTGGGCTAAGAAAATCCTACCCAATGGAGAGATA ~

GTTGGAGA

Or, upload FASTA file Choose File | No file chosen

Reverseprimer| | [ |

- . .. ]

Primer Parameters

Use my own forward primer ‘ @ ()
(5'->3" on plus strand)

Use my own reverse primer (5'- \9 (CClear)
>3' on minus strand)

Max
PCR product size | 800

# of primers to return

Opt Max T, difference

Primer melting temperatures | 55 [ 600 | [ s | @
(Trm)

Primer Pair Specificity Checking Parameters

Specificity check Enable search for primer pairs specific to the intended PCR template 9

Search made [ Awomaic v |@

Database [or v @

Exclusion E\ Exclude predicted Refseq transcripts (accession with XM, XR prefix) |:\ Exclude uncultured/environmental sample sequences 9

Organism [ Aquilaria (taxid:69461) | (Add organism

Enter an organism name (or organism group name such as enterobacteriaceae, rodents), taxonomy id or select from the suggestion list as you type. @

Entrez query (optional) | \ e

Primer specificity stringency Primer must have at least total mismatches to unintended targets, including

at least - mismatches within the last bps at the 3'end. @
Ignore targets that have or more mismatches to the primer. @
Max target amplicon size |4000 | ©

Allow splice variants E\ Allow primer to amplify mRNA splice variants (requires refseq mRNA sequence as PCR template input) (2]

Get Primers Show results in a new window Use new graphic view 9

Note: Parameter values that differ from the default are highlighted in yellow

= Advanced parameters



U.S. National Library of Medicine

National Center for Biotechnology Information

Primer-BLAST » JoB ip:FR_kHoRJieGu35Panrq360ShptrJsr3HyA
Primer-BLAST Results @

Input PCR template NC_O:

Desain primer
dengan
primer-BLAST

Priner 3

Priner 4 H——— &
Primer fu =

1,400 1,450

&

Primer pair 1

Template strand Length Start Stop Tm
Forward primer Plus 88 60
Reverse primer C Minu 805 60.0
Product length 6

primer
Template

Products on potentially unintended templates

ATCGGTTTC

primer
Template




 Buka website Primer3Plus

« Copy-paste salah satu sekuen gen
COX1 ke kotak sekuen yang
disediakan.

DESAIN PRIMER:
PRIMER3PLUS

Primer3Plus PrimerSManager Help

pick primers from a DNA sequence

Source Code

Main General Settings Advanced Settings Internal Oligo Penalty Weights Sequence Qu:

quence Id

Nao file chosen

Pick left primer
or use left primer below.

[ Pick hybridization probe

Pick right primer or use right primer
(internal oligo) or use oligo below. below (5'->3' on opposite strand).




« Pada primer3plus, daerah target
dapat ditandai dengan mengapit
sekuen dengan tanda “[ |’

e <> : excluded region
 []: target region
 {} :included region

Note: gunakan shortcut Ctrl+F untuk
mencari sekuen target anda

DESA
PR

N PRIMER:
MER3PLUS

Primer3Manager Help

Primer3Plus

pick primers from a DNA sequence Source Code

Task: |Detection v Pick Primers || Reset Form

Main General Settings A Internal Oligo Penalty Weights Sequence Quality

Or upload sequence file: | Choose File |MNo file chosen Upload File

Included Region:

Pick left prumer
or use left primer below.

Pick right primer or use nght primer
below (3'->3" on opposite strand).

Pick hvbnidization probe
(1nternal oligo) or use oligo below.



 Pilih general, tentukan:

v Ukuran produk PCR

v Panjang primer,

v Tm,

v GC% dan max. Tm
Difference

« Klik [pick primers]

TAHAP

Primer3Plus

pick primers from a DNA sequence
Task: | Detection

Main General Settings Advanced Settings

Primer Size

Primer Tm

Primer GC%

DESAIN PRIMER:

PRIMER3PLUS

Help

About Source Code

:> [PIEKPmES]  Reset Fom

Internal Oligo Penalty Weights Sequence Quality

1e primer



Primer3Plus

pick primers from a DNA sequence

| < Back |

Pair 1:

Primer3Manager

About

Left Primer 1: |N(37035159|Aedes aegypti cox1_F

Sequence: |TTTAATTCGTGCTGAACTTAGCC

Start: 99 Length: 23 bp Tm: 598 °C

Right Primer 1: |NC_035159\Aedes aegypti cox1_R

Sequence: | AGAAATTATTCCAAATCCGGGTA

Start: 739 Length: 23 bp Tm: 599°C

Product Size: 661 bp Pair Any: 5.0

| Send to Primer3Manager || Reset Form |

TCGCGACRAT

TTTCATTTTT
TAATTCGTGC

GC: 348%
Pair End: 3.0

TATTTATTGG

ATTTATAATG TAATTGTAAC AGCTCATGCA TTTATTATAA
AGTAATGCCA ATTATAATTG GAGGATTTGG AAATTGATTA
CCCTGATATA GCTTTCCCTC GRAATGAATRA

CTCCTTCATT CTCTTCTA TTATCAAGC

GAARCAGTTTA TCCTCCTCTC

GTTGATTT.

AG CTATTTTTTC

AEGEGCRAGTA  RATTTTATTRE
TTACTTTAGA TCGACTACCC

TATTACAGCT

GATTCTTTGG

AATTTCTC
ACTTTAG

TTETTTGAGC

GCTTATTTTA

TTATAZR

TTCTTTCTCT
CGARACTTAA
TTTATACCRA
TAATTTTACC

TTTTCTTTAT
GTTCCTTTAA
TATARAGTTTT

TCTTCATTTA
CAACTGTGAT
TTATTTGTTT
TCCTGTTTTA
ATACATCTTT
CACTTATTTT
CGGATTTGGA

PRIMER3PLUS

Primer3 akan memberikan beberapa kandidat
primer (biasanya 5 pasang primer). Seleksi
lebih lanjut dilakukan dengan mencari primer
yang memenuhi kriteria dan target-specific

Pair 2:

[ LeftPrimer2: [NC_035159]Aedes aegypti cox1_1_F

Sequence: ‘TTTAATTCGTGGTGAACTTAGCC

Start: 99 Length: 23 bp Tm: 59.8°C

GC: 39.1%

[ RightPrmer2: [NC_035155]Aedes aegypti coxi_1_R

Sequence: ‘ AATTATTCCAAATCCGGGTAAAA

Start: 756 Length: 23 bp Tm: 59.8°C

Product Size: 658 bp Pair Any: 5.0

[ Send to Primer3Manager |[ Reset Form |

Pair 3:

GC: 304 %
Pair End: 2.0

[ LeftPrimer3: [NC_035159|Aedes aegypti coxl_2_F

SELF: 0.0

Sequence: ‘TTTAATTCGTGCTGAACTTAGCC

Start: 99 Length: 23 bp Tm: 59.8°C

GC: 39.1%

[ Right Primer3: [NC_035155/Aedes asgypti coxi_2_R

Sequence: ‘AAATTATTC CAAATCCGGGTAAA

Start: 75 Length: 23 bp Tm: 59.8°C

Product Size: 659 bp Pair Any: 5.0

[ send to Primer3manager |[ Reset Form |

Pair 4

GC: 304 %
Pair End: 3.0

[ Lefi Primer4: |NC_035159|Aedes aegypti coxi_3_F

SELF: 0.0

Sequence: ‘ AGCCACCCTGGTATATTTATTGG

Start: 118 Length: 23 bp Tm: 60.3°C

GC: 435%

[ RightPrimer4: [NC_035159]Aedes aegypti cox1_3_R

SELF: 0.0

Sequence: ‘ AGAAATTATTCCAAATCCGGGTA

Start: 759 Length: 23 bp Tm: 59.9°C
Product Size: 642 bp Pair Any: 6.0

| Send to Primer3Manager || Reset Form |

GC: 348%
Pair End: 0.0




SESUAIKAN PRIMER SETTINGS HINGGA DIPEROLEH

PASANGAN PRIMER YANG MEMENUHI KRITERIA

Primer3Manager Help

Primer3Plus

pick primers from a DNA sequence About Source Code

[ < Back |
P hd 3 Pl Primer3Manager Help Pair 1:
rlmer “S Left Primer 1: | NC_035159|Azdes asgypti cox1_F | (1 |
pick primers from a DNA sequence About Source Code Sequence: [AGCCACCCTGGTATATTTATTGG N |
Start: 118 Length: 23 bp Tm: 60.3°C GC: 43.5% ANY: 40 SELF: 0.0 <:|

- Select primer pairs to detect the given template sequence. Optionally targets and - - . : =
Task: |Detection v el dfa'e C.-jdgd egions ca bgspec-'feg : ? A | Pick Primers || Reset Fo Right Primer 1:  [NG_035159|Aedss aegypti cox1_R | < ‘—|
-_— IRCIT /EXCl region M Ijied.

Sequence: [GCTCGAGTATCTACGTCTATACCTACT N |
. . . . . tart: 902 : 9 - 572°C : ° ANY: 8 SELF: 3
Main General Settings Advanced Settings Internal Oligo Penalty Weights Sequence Quality Start: 90 Legeth: 270bp Tm: 57.2°C GC: 444 % ANY: 80 SELF: 3.0 <:|
Product Size: 785 bp Pair Any: 6.0 Pair End: 1.0
Product Size Ranges |700-800 | | Send to Primer3Manager || Reset Form |

1 TCGCGACART GGTTATTTTC

51 TTTCATTTTT GGAGTAT TTCT

, . . 101 TAATTCGTGC TGAACTTAGE TATTTATTCG
Primer Size L e 151 ATTTATRATG TAATTGTAAC AGCTCATGCA TTTATTATAA TTTTCTTTAT
Primer Tm Min: Opt: Max: Max Tm Difference: OSEEe,  BHTens  CHEeies ST Ees e
_ 2 TATTRGGAGC CCCTGATATA GCTTTCCCTC GAATGAATAA TATAAGTTTT
Primer GC% Min: Opt: D Max: Fix the prime end of the primer 301 TGRATACTAC CTCCTTCATT GACTCTTCTE TTATCRAGCT CRATAGTAGRE
351 BRATGGGGCA GGAACTGGGT GAACAGTTTA TCCTCCTCTC TCTTCAGGAA
Concentration of monovalent cations: 50.0 Annealing Oligo Concentration: |50.0 401 CRGCTCATGC TGGAGCTTCT GTTGATTTAG CTATTTTTTC TCTTCATTTA
451 GCTGGAATTT CCTCAATTTT AGGGGCAGTA AATTTTATTA CAACTGTGAT
Concentration of divalent cations: Concentration of dNTPs: 501 TAATATGTGA TCGTCAGGGA TTACTTTAGA TCGACTACCC TTATTTETTT
551 GATCTGTAGT TATTACAGCT ATCTTATTAC TTCTTTOTCT —TCCTGTTTTA
01 GCTGGAGCTA TTACTATATT ATTAACAGAC CGABACTTAA ATACATCTTT

.

CTTTGATCCA ATCGGAGGGG GAGACCCTAT TTTATACCAA CACTTATTTT
GATTCTTTGG TAATTTTACC CGGATTTGGA

AATTTCTC TTEG

Mispriming/Repeat Library: [ NONE v|

R

Load and Save TTTA TTEGEATTTA
5 . . . . . TTGTTTGAGC GTATAGACGT
Please select special settings here: | Default v | (use Activate Settings button to load the selected settings) — CeTETTOOTA o

AATTTTTAGT

CCCTTCT

CTTTACA
GGATTTGTA

TTCTTCA
ATTTTCATTA
TTTATTCATT

GE

To upload or save a settings file from vour local computer, choose here:

om0

| Choose File |No file chosen | Activate Settings | | Save Settings |

=]
(== Y]

he
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ANALISIS KUALITAS PRIMER
MENGGUNAKAN OLYGOANALYZER

1. Akses website >XIDT — .
(https-//sq.idtdna.com/).

Pada bagian paling bawah website
Klik OligoAnalyzer Tool



https://sg.idtdna.com/

ANALISIS KUALITAS PRIMER
MENGGUNAKAN OLYGOANALYZER

Lakukanlah sign in jika sudah
memiliki akun, namun jika belum
lakukan register terlebih dahulu
kemudian sign in

PRODUCTS & SERVICES +  SUPPORT & EDUCATION +  TOOLS +  COMPANY ~

Pilihlah salah satu primer forward
dari kandidat primer hasil pick primer |REEa
di Primer3, kemudian paste sekuen
primer tersebut di OlygoAnalyzer.
Lalu pilih analyze. Lakukan hal yang [

sama untuk mengetahui kualitas - \

primer reverse asukkan urutan

sekuen primer yan
akan dianalisis

te or dlosing this message, you agree to our privacy policy. Privacy Policy



ANALISIS KUALITAS PRIMER
MENGGUNAKAN OLYGOANALYZER

4. Setelah pilin analyze, OlygoAnalyzer akan menampilkan rincian dari primer yang dianalisis, seperti: panjang sekuen
primer, suhu melting, suhu annealing dan sebagainya. Untuk mengetahui struktur sekunder internal primer, klik bagian
self-dimer dan hairpin




ANALISIS KUALITAS PRIMER
MENGGUNAKAN BEACON DESIGNER

+ Buka website Beacon Designer. Isikan identitas primer.
« Pada drop-down [Type], pilih “Primer pair”. Salin urutan primer forward dan reverse pada kotak tersedia. Klik [Analyze]

eacon f'(.e.e : PREMIER Biosoft
DeSIgﬂ Ed‘ﬂ.\o y Pdinternational

_| Otigo Analysis Sequence Analysis Jea esigner Full Version

Assay Type:

BR®Green

e
-

Restore Default | | Analyze ‘ <:|



Name: NC_029243|A.sinensis_rpoC1
Description:

Reaction Conditions:

Nucleic Acid Concentration
(nM}

Free Mg++ Concentration
(mM}
Sense Primer:
Length
(bp)
24

Anti-sense Primer:

Length
(bp)

Hn
£9

As a rule of thumb:
» Never accept primers where the 3' end has 3 bp matches, as these will tend to form
primer dimers preferentially over hybridizing with the sequence.

GC%

ANALISIS KUALITAS PRIMER
MENGGUNAKAN BEACON DESIGNER

GC Clamp

GC Clamp

« If self-dimers or cross dimers cannot be avoided, chose primers with the highest

-AG (meaning the least negative number—the one closest to zero). Discard primers with

AGs more negative than —3.5 kcal/mol.

Reference: Thornton and Basu, 2011 (https://doi.org/10.1002/bmb.20461)

Monovalent Concentration
(mM )

Total Na+ Concentration
( mM)

Cross Dimer
(AG)

Cross Dimer
(AG)

Delta G -6.14 kcal/mole
Base Pairs 3

Avoid 3’ bp matches >2bp

Self Dimer
(AG)

Self Dimer
(AG)

Delta G
Base Pairs

November 10, 2021

B

Assay Type: TagM

Hairpin
(AG)

-0.6

Hairpin
(AG)

0.0

-0.96 kcal/mole
2

<

Example of acceptable self-dimer




ANALISIS KUALITAS PRIMER MENGGUNAKAN BEACON DESIGNER
SECONDARY STRUCTURE OF PRIMERS

A Secondary Structures for Anti-sense Primer
Secondary Structures for Sense Primer v

Dimer: -

5" CTCTCATCCGGCTCAAGTAGTTA 3°
[ 1

I 1 ]
5 GTGTGGTATTTGAAACGTCTTCCT 3° 3" ATTGATGAACTCGGECTACTCTC 5
1

1
3" TCCTTCTGCAAAGTTTATGGTGTG 5°

5' GTGTGGTATTTGAAACGTCTTCCT 3° Hairpin:-

3" TCCTTCTGCARAGTTTATGGTGTG 5° Mot Found
Not Foun

5" GTGTGGTATTTGAAACGTCTTCCT 3° Cross Dimer
I I | I I

I I ] ]
3" TCCTTCTGCAAAGTTTATGGTGTG 5°

Cross Dimer between Sense Primer and Anti-sense Primer:-

5' GTGTGGTATTTGAAACGTCTTCCT 3
[} | | 1
[ 1
3' ATTGATGAACTCGGCCTACTCTC 5
Hairpin:-
5' GTGTGGTATTTGAAACGTCTTCCT 3’
[ | | 1
[N} 1
3" ATTGATGAACTCGGCCTACTCTC 5
SCAMAGTTTATGGTGTG 5°
G ||| 5" GTGTGGTATTTGAAACGTCTTCCT 3

\TCTTCCT 3 i
3' ATTGATGAACTCGGCCTACTCTC 5°
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UJI SPESIFISITAS PRIMER (IN SILICO) MENGGUNAKAN
BLAST PRIMER NCBI

1, Natons Ly of ecione oo |

1. Akses Website NCBI, pilih Blast, 9 e
. ags . Public health information (CDC) | Research information (NIH) | SARS-CoV-2 data (NCBI) | Prevention and treatment information (HHS) | Espaiiol
Kemudian Pilih Blast Primer

BLAST

Basic Local Alignment Search Tool

NCBl Resources (¥] How To &) BLAST finds regions of similarity between biological sequences. The
program compares nucleotide or protein sequences to sequence
datal and calculates the statistical significance €

Web BLAST
o COVID-19 Information

Public health information (CDC) | Research information (NIH) | SARS-CoV-2 data (NCBI) | Prevention and treatment inform: ! | blastx
| translated nucleotide » protein

‘ / Nucleotide BLAST thiastn Protein BLAST

al racism and q n the biomedical re nucleotide » nucleotide protein b translated nucleotide protein b protein

Ending
Structural LEARN MORE
Racism I

NCBI Home Welcome to NCBI
Resource List (A-Z)

Popular Resources

13



UJI SPESIFISITAS PRIMER (IN SILICO) MENGGUNAKAN
BLAST PRIMER NCBI

2. Copy dan paste primer forward dan
primer reverse yang didapat dari hasil
[pick primer] pada Primer3 ke Primer-
BLAST

3. Gunakan default setting pada menu
“Primer parameter" dan “Exon/intron
selection”.

4. Pada bagian “Primer pair specificity
checking parameters®, pilih ‘nr’ pada
menu ‘Database’ dan kosongkan menu
‘Organism®.

Klik [Get primer]

U.S. National Library of Medicine

Center for Bi hnology Information

Primer-BLAST A tool for finding specific primers

Finding primers specific to your PCR template (using Primer3 and BLAST).

Primers for target on one template Primers common for a group of sequences

PCR Template

Enter accession, gi, or FASTA sequence (A

Or, upload FASTA file

Primer Parameters

Use my own forward primer
(5'->3' on plus strand)

Use my own reverse primer (5'-
>3' on minus strand)

PCR product size

# of primers to return

Primer melting temperatures
(Tr)

Forwardprimer&l lk:l
Reverseprimer[ | [ |

| Choose File | No file chosen

0 T

Max T, difference

Note: Parameter values that differ from the default are highlighted in yellow

Primer Pair Specificity Checking Paramet

Specificity check
Search mode

Database

Exclusion
Organism

Entrez query (optiona

Primer specificity stringency

Max

Allow spi nts

fic to the intended PCR template @

0 (Acdorganom
e ta

Enter an org

Show results in a new window Use new graphic view 0

Save search parameters Reset page




UJI SPESIFISITAS PRIMER (IN SILICO) MENGGUNAKAN
BLAST PRIMER NCBI

4. Perhatikan hasil blast primer, pastikan spesies yang terdapat pada hasil blast merupakan spesies yang sama atau satu
genus dengan spesies yang digunakan pada saat desain primer. Apabila sudah sama, maka pasangan primer tersebut dapat
digunakan untuk amplifikasi sekuen DNA target dengan metode PCR

imer-BLAST Results ©

Input PCR templa
Specificity of prime

Other repor

== Detailed primer reports

Primer pair 1

elf complementarity Self 3' complementarity
00 2.00
2.00




TARGET

Primer-BLAST Results ©

Input PCR template none
Specificity of primers Target templates were found in selected database: Nucleotide collection (nt) (Organism limited to Aquilaria)

Other reports P Search Summary

== Detailed primer reports

Primer pair 1

Sequence (5->3") Length Tm GC% Self complementarity Self 3' complementarity
Forward primer GTGTGGTATTTGAAACGTCTTCCT 24 59.49 41.67 6.00 2.00
Reverse primer CTCTCATCCGGCTCAAGTAGTTA 23 59.37 47.83 4.00 2.00

Products on target templates
=NC_052859.1 Aquilaria subintegra chloroplast, complete genome

product length = 863

Forward primer 1 GTGTGGTATTTGAAACGTCTTCCT 24
Template T 24737
Reverse primer 1 CTCTCATCCGGCTCAAGTAGTTA 23
Template 23958 i 23980

=MN147870.1 Aquilaria sinensis chloroplast, complete genome

product length = 798

Forward primer 1 GTGTGGTATTTGAAACGTCTTCCT 24
Template | 24751
Reverse primer 1 CTCTCATCCGGCTCAAGTAGTTA 23

Template 23977 e 23999




T
SUMMARY

trge’rgen 1 validitas ] - Target region] - tesoin primer}

e Complete e Penjajaran e Daerah e Pasangan
sequence e Rekonstruksi polimorfik primer
(DNA) filogenetik vs. Lestari mengapit

(NJ) ’rorge’r
region

¥

|dentifikasi menggunakan
sekuen representatif

< 700 bp sekuen



TERIMA KASIH
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