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Spesies yg sama

Similariti DNA > 70 % > 20-30 %
Sekuen rRNA > 98 % > 93-95%



|dentifikasi
Mikrobia

menggunakan

Software

Isolat BAL
Murni

Isolasi DNA Sequencing
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DNA Extraction

Isolat Murni DNA isolat
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Isolat Murni
(5 mL)
Sentrifugasi
(13.000 RPM, 3 Menit)
Pembuangan supernatan

Penambahan 750 plL buffer lysis dan 20 pL proteinase dan di
shaker kecepatan sedang 15 menit

Penambahan lysozym 40 pL dan pemanasan pada waterbath 55°C
30 menit

Sentrifugasi
(13.000 RPM, 10 Menit)

Pemindahan supernatan

¥

Penambahan supernatan dengan fenol 1:1dan di shaker 10
menit




Sentrifugasi
(13.000 RPM, 10 menit)

Pemindahan supernatan dan penambahan kloroform dingin
dengan perbandingan 1:1

Shaker kecepatan rendah 10 menit

Sentrifugasi
(13.000 RPM, 10 menit)

Pengambilan layer bagian atas dan pemindahan pada
eppendorf baru

!
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Pemindahan pada kolom GD dengan tube

Sentrifugasi

(13.000 RPM, 10 Menit)

Pembuangan larutan pada tube

Penambahan etanol 70% pada kolom GD

Sentrifugasi
(13.000 RPM, 10 Menit)

Pembuangan larutan pada tube

Penambahan 50 pl TE

Sentrifugasi
(13.000 RPM, 10 Menit)

PNH & ESR - PSPG UGM Ekstrak DNA (Tube)




Buffer Lysis

Proteinase-K

Lysozym

Fenol

Chloroform

Menjaga kondisi pH selama proses
ektraksi/isolasi DNA sehingga DNA tidak
mengalami kerusakan akibat
perubahan pH

Mendigest kontaminan protein serta
mendegradassi enzim nuklease yang
dimungkinkan ada selama proses isolasi

Enzim yang dapat memecah dinding
sel dan aktif di suhu sekitar 50-55°c

Membuka dari lipatan protein sehingga
DNA mudah untuk terdenaturasi

Meningkatkan efisiensi dari fenol

dalam denaturasi protein dan
memberikan pemisahan yang baik
antara fasa organik dan fasa cair dan
DNA tetap tertahan dengan baik pada
fasa cair



Mengendapkan DNA dalam bentuk
Ethanol Absolute pelet (presipitasi)

Membersinkan DNA dari debris garam
Ethanol 70% yang fimbul selama proses ekstraksi dari
buffer

Melarutkan kembali DNA yang
TE Buffer terpresipitasi




i k.
Mechanical lysis

Chemical lysis
Y

Cell wall or cell membrane
’ Enzymatic lysis 1 Lysis

. r B
L Nuclear envelope lysis J _
Proteinase K, SDS, phenol
and chloroform

g

s N [ Protein digestion and ]

Isoamyl alcohol, Removal of cell debris

Ethanol

Salt: NaCl / v
_ sodium acetate [ Precipitation of DNA ]

s 4 L Reference :
L Dissolving DNA j :



https://geneticeducation.co.in/phenol-chloroform-dna-extraction-basics-preparation-of-chemicals-and-protocol/

(copy) rogmen DNA
spesifik.

» Terdir atas beberapa
tahap :
* Predenaturasi
Denaturasi
Annealing
Extension
Last extension

PNH & ESR - PSPG UGM

Primer 27F

Primer 1492R

DNA Template

Total

Tahapan Suhvu Wakiu //

Predenaturasi 96°C 4 Menit /
Denaturasi 94°C | Meni/ :
Annealing 51,5°C ] Iv\/erﬁ’r 30 detik
Extension 68°C Weni’r
Last extention 68°C 10 Menit
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« Pada tahap ini sampel disero
UGM
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IDENTIFIKASI BAL

» Untuk melakukan identifikasi molekuler mikrobia dapat menggunakan beberapa
software. Pada penjelasan ini menggunakan program DNA Baser Assembler dan
MEGA X. Untuk database menggunakan web NCBI-BLAST.

DNA

3a0ugied assamily il

nEan

Molecular Evolutionary Genetics Analysis

http://www.megasoftware.net/
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» Setelah proses
sequencing akan
didapatkan data
urutan genom dari
isolat terpilin dalam
bentuk file. Untuk
mengolah file
tersebut
menggunakan
program DNA Baser
Assembler

PNH & ESR - PSPG UGM

Project Manager - Seque

M New project

Project builder | Project option

#z File Sequence Vita

Projects

Seguence processing

Batch assembly (by fiename pattern}
Editing & cleaning

Mutation detection
In gingle chromategram
Through sequence azsembhy/alignment
From a single organism
Multipleid, with cloning
Diploid, without cloning
From different organisms (two or more)
Haploids
Diploids. without cloning

Post processing

File dereplicator
Reverse complement

File format conversion

Recent items

DNA Baser Assembler crash course

Create your first contig

User manual

Contact

Email us directhy

Contact webpage

More bioinf products

Order now
Price starts at $69



» Program tersebut untuk
melakukan contig yaitu
mengedit dengan cara
memotong urutan genom
File hasil sequencing
forward dan reverse
dilakukan proses
assembly.

» Contoh pada file isolat 4
(4F dan 4R)

PNH & ESR - PSPG UGM

| |File % Tasks &F View g5 Externaltools R Window [ Info

il

ip Project Manager - Sequence assembly

Project builder | Project options I Sequence processing options I Wector rernu'.ral|

DNA BASER - Project Manager b

=

| Remaining time: 12 days 0h 1m 30=

SAMPLE EXPLORER

Eld:[

+ |Browse [Allsuppurted files

JOB LIST

Add [:5File Sequence YitahdF_CO7_03 StdSeqgh0 POPT_Z abl

[ 3F_A07_01_StdSeqS0_POPT_Z.abi
[ 3F_A07_01_StdSeqS0_POPT_Z.seqg
[ 3R_E07_05_StdSeqS0_POPT_Z.abi
[ 3R_E07_05_StdSeqS0_POPT_Z.seg
[ 4F_co7_03_StdSeqS0_POPT_Z.abi
[ 4F_co7_03_StdSeqS0_POFT_Z.seq
[ 4R_F07_08_StdSeqS0_PORT_Z abi
I 4R_F07_06_StdSeq50 POPT_7 seq
[ 5F_D07_04_StdSeqS0_POPT_Z.abi
[ 5F_D07_04_StdSeqS0_POFT_Z.seq
[ 5R_GO7_07_StdSegS0_POPT_Z.abi
[ 5R_GOT_07_StdSegS0_POPT_Z.seq
[ Contig - File Sequence Vita FASTA
[ Contig - lsolatd FASTA

[ File Seguence Vita.BaserProj

[ I=olat4. BaserProj

[} K1F_D05_04_StdSeqS0_POPT_Z.ab1
[} K1F_D05_04_StdSeqS0_POPT_Z.seq

[= D

# File Sequence Vita

m

: [:%File Sequence Yitat4R_FO7_06_StdSeqh0 PO F'?:Z.ab'l

m

== start sequence assembly

% Project name

Save contig to:
|D:\File Sequence Witah

Contig name:

| [File Sequenceita | FASTA

[Use current h:nlu:ler] [ Browsze ]

[] A==zemble to reference

Reference file: | Drag vaur reference file here...

(3 neckdon]| D Munee | |24 ]||C1 K1 R_H05_08_StdSeq50_POPT_Z.abi
I m




DNA BASER
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BLAST (BASIC LOCAL ALIGNMENT
SEARCH TOOLS)

N
m U.5. National Library of Medicine HCBl National Center for Biotechnology Information Sign in to NCBI

BLAST®

Home Recent Results  Saved Strategies  Help

COVID-19 is an emerging, rapidly evolving situation.
Get the latest public health information fron COC: https:/wwww.coronavirus. gov .
Get the latest research from NIH: nteps:/www.nin. gov/coronavines.

Basic Local Alighment Search Tool

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

We have created a new BLAST database focused on the SARS-CoV-2 (Severe acute
respiratory syndrome coronavirus 2) Sequences. For further detail please visit

NCBI GenBank.

Mon, 03 Feb 2020 10:00:00 EST El More BLAST news...

=

Web BLAST

R - PSPG UGM




» Untuk proses BLAST - | | ‘L»
digunakan option ~ 78
Nucleotfide BLAST

[ D|g U N O k(] N F| e Standard Nucleotide BLAST
r '|' d . h . | blastn | blastp | blastx | thlastn | thlasix

O S O O rl O SI Enter Query Sequence
C O n -|-i g U n -|- U |< Ii:::lr::cessiun number(s), gi(s), or FASTA sequence(s) & Clear Query subrange &)

GEGAACGSTTCTT TTTCMCCGEEAGCT TR TOCACCEEAAAAANAGLAGT K Y KAACGRGTGAGT AACAL From |:|

GTGEETAMCCTECCCATCAG TAACACT TREAAACAGET GCTAATACCETATAACAATCRAAAL
I I lel I lOSl ' OI l CECATGETTTTGATTTGAAAGECECTTTCAGETETCECTEATERATGEACCCEGETECATTAGCTAGTT T“I:I

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

GOTEAGGTAACGECTCACCAAGGICACGATGCATAGCCRACCTGAGAGGETRATCGRICACATTGRERALT

Seq uence yq N g L "P_'Uad e  Choose File | No file chosen
CI|<CIH dl BLAST Job Title

Enter a descriptive title for your BLAST search

[ Align two or more sequences &)

Choose Search Set

Database ® Standard databases (nrefc.): /rRNA/TS databases ) Genomic + transcript databases ) Betacoronavirus

| Nucleotide collection (nrint) |

Organism _ ; .
Optional : 2 U exclude £

Enter organi name or id—completions will be su ed [ exclude
Enter organism common name, binomial, or tax id. Only 20 top taxa will be shown (g

E!:‘_:ludle [ Models {XMIZKP) ¥ Unculturedfenvironmental sample sequences
ptiona

Limit to [ Sequences from type material
Optional

R FRE U EmosQuory | \ulfl} Crest sustom database

Optional Enter an Entrez query to limit search
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» Contoh hasil Blast pada isolat no 4

BLAST * » blastn suite » results for RID-9GTNOV1J014 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

I 0 Your search is limited to records that exclude: uncultured/environmental sample sequences

Job Title Isolatd Filter Results

RID QETNOV1I014  Ssarch expires on 04-17 22:07 pm Download All v

Organism i
Program BLASTN @  Citation v rea only top 20 will appear

Database Nt See details v Type common name, binomial, taxid or group name

Query ID lcl|Query_25633 + Add organism

Description Isolatd Percent Identity E value Query Coverage

Molecule type  dna
Query Length 1412

Other reports Distance tree of results MSAviewer € m
Graphic Summary Alignments Taxonomy

Sequences producing significant alignments Download *~ Manage Columns ~  Show e

o o

selectall 100sequences seleceed GenBank  Graphics  Distance tree of results

Mz | Total | Query E Per.

Accession
Score Score  Cover valwe | |dent

Descrption

Enterococcus fascium strain CAUIEE2 165 ribosomal RMA gene, pariial sequence 2507 2507 99% 0.0 [MF429653.1
Enterccoccus fascium strain 7-10 165 ribosomal RMNA gene, parisl sequence 2507 2507 9%% 0.0 FJT02545.1
Enterococcus durans strain CAUGE1D 165 ribosomal RMNA gene, partial sequence 2505 2505 0.0 MF583035.1
Enterococcus fascium strain CAUS113 165 ribosaomal RMA gens, partisl sequence 2505 2505 0.0 IF424050.1
Enterococcus fascium strain 01 165 ribozomal RMA gens, partial sequence 2305 2505 0.0 KJT02551.1

1Isf000




Sequences producing significant alignments Download ~  Manage Columns ~ Show

select all 100 sequences selected GenBank raphics Distance tree of results

» Cariisolat yang da e o [
memiliki query
cover 100%
atau mendekati
100%

« Klik bagian
Acsession
number untuk
membuka
Informasi
mengenai isolat
tersebut

2507 2507 09% 0.0 52.23%

2507 2507 99% 0.0

2505 2505 % 0.0

2505 2505 % 0.0 .22% | ME424050.1

2505 2505 99% 0.0 93.22%|KJ702551.1

2505 2505 % 0.0

2503 2503 % 0.0 98.15%

2503 2503 0.0 93.15%

2503 15019 D09% 0o %3.15%
Enterococcus faecium strain Sc 2503 15014 0O9% 0.0 93.15%
Enterococcus faecium strain SR Omosome, ¢ 2503 15019 0O9% 0.0 93.15%
Enterococcus faecium strain 7Y 2503 15019 0O9% 00 9315%|C
Enterococcus faecium strain 711 chromosome, complete 2503 15019 95% 00 9315%
Enterococcus faecium sirain ME3 chromosome 2503 100132 ) 0.0 93.15%
Enterococcus faecium sirain 4 1 ,_partial seque 2503 2503 0.0 93.15%
Enterococcus faecium strain A i i 2503 2503 0.0 93.15% | MN743966.1
Enterococcus faecium sirain VRE chromosome, complete genome 2503 15014 0.0 93.15% | CPO46077 .1
Enterococcus durans strain APED4 185 riboso 2503 2503 0.0

Enterococcus faecium sirain LAC 15001 % 0.0 93.15%

-




« Pada bagian
“send to” klik dan
pilih file lau pilih
format fasta lalu
download/send
file

File tersebut
digunakan dalam
proses elanjutnya
menggunakan
program MEGA X

Pilih setfidaknya 5-
6 database yang
mirip (query

mendekati 100%)

PNH & ESR - PSPG UGM

GenBank -

Enterococcus faecium strain CAU3862 16S ribosomal RNA gene,

GenBank: MF429653 .1

FASTA
Go

LOCUS
DEFINITION

ACCESSION
WERSICN
KEYWORDS
SOURCE
ORGANISM

REFERENCE
AUTHORS
TITLE
JOURMNAL

COMMENT

FEATURES

saurce

Graphics

MF429683 1423 bp DoMA linear  BCT 19-AUG-2817
Enterccoccus faecium strain CAU3862 165 ribosomal RNA gene, partial
sequence.

MF429683

MF429683.1

Enterococcus fascium
Enteroc s faecium
Firmicutes; Bacilli; Lactobacillzles; Enteroccoccacsas;

Enterococcus.
1 (bases 1 to 1423)
Ren,F. and Zhao,L.
Direct Submission
Submitted (B4-JUL-2817) College of Food Science & Nutritional
Engineering, China Agricultural University, Mo. 17 Qinghua East
Road, Beijing 108883, China
##hssembly -Data-START##
Sequencing Technology ::
##hssembly -Data- ENDE#

Location/Qualifiers

1..1423

forganism="Enterococcus faecium"

4 .

sanger dideoxy sequencing

Send to: =

Choose Destination

) Clipboard

Download 1 item.

Format
Summary
GenBank
GenBank (full)
FASTA
ASN A
XML
INSDSeq XML
TinySeq XML
Feature Table
Accession List
Gl List
GFF3

Related information
Taxonomy

PopSet
. ______________________________________________________________|]
LinkQut to external resources =

SILVA S5U Database
[SILVA]

Recent activity




MEGA (MOLECULAR EVOLUTIONARY GENETIC
ANALYSIS)

Melecular Evelutionary Genetics Analysis
i .
° TO h O pO n File Analysis Help

selanju’rnyo e (TA) (=) () (LTT) L) |
menggunakan R = = O O
software MEGA

(Molecular
Evolutionary
Genetic Analysis).
Di sini digunakan @
MEGA versi 10
(MEGA X)

RECENT PUBLICATIONS

» ® @ @ (¥

CITATION  REPORT BUG  UPDATES MEGA LINKS TOOLBAR PREFERENCES




|E| Molecular Evolutionary Genetics Analysis

 Untuk membuat
pohon filogeni W m) (r) (2) @) () ()

dilakukan DIVERSITY PHYLOGENY USERTREE ANCESTORS SELECTION

pengaturan S

SGC{UGHCGS OgCII' Show Web Browser rAIignmentEditor

seguence ) oo e

m e nj O d i Te rG TU r ® Create a new alignment

Sty ©
« Tahapan -

perfaman dapat

dilihat dari slide

TIMETREE

DATAMOMNKEY

RECEMT PUBLICATIOMS

& m » B @ @ v © Sed [T

HELP DOCS EXAMPLES CITATION REPORT BUG  UPDATES MEGA LINKS TOOLBAR PREFERENCES PROTOTYPE
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» Masukkan semuad
seguence yang telah
di unduh dari BLAST
dan sequence isolat 4
(Fasta File)

PNH & ESR - PSPG UGM

M MX: Alignment Explorer
Data Edit Search Alignment

2:: Select Sitefs)

elect Sequence(s)

Allow Base Editing

Madify All Bases To Upper Case

Web Sequencer Display

«0X

14

x

Help

T

+ ¥

anr @ ga




[5] M: Alignment Explorer

Display

£

Species/Abbrv
1. KJO2657:

2. KJ702551.1_Enter

* Masukkan
semud "
seguence yang
telah di unduh
dari BLAST dan
seguence isolat

Fasta File

» Highlight semua S

a CGBAGCTTGCTCCACCGGAAAAAGCAGGAGTGGCGAACGEBTOAGTAACACGTGEGGEGTAACCTGCCCATCAGAAGGBGGAT,
GGAGCTTGCTCCACCGGAAAAAGAGGAGTGGCGAACGGGTGAGTAACACGTGGGTAACCTGCCCATCAGAAGGGGATA,

MF424050.1_Ent= G C A G T C| Align Marked Sites CGGAGCTTBCTCCACCGGAAAAAGAGGAGTGGCBAACGGBBTGAGTAACACBTGGBTAACCTGCCCATCAGAAGGGGBATAAC,

Align by MUSCLE
S e q U e n < e O U Species/Abbry | & ~iign by MUSCLE (Codons)
1. KIO26572.1 EntelTIG G C A G
oye . 2 K255t Ener TG c aag M Merk/Unmark Site
3.
pl I O Ig n I I |< E n = 4. MF428683.1_Ente C AG T C G Unmark All Sites GGAGCTTGCTCCACCGGAAAAAGAGGAGTGGCGAACGEGTGAGTAACACGTGGETAACCTGCCCATCAGAAGGGBGATAACA!
o 5. KJT025451 Enter T G C A A G Eap—Qn\vSites ACCGGAGCTTGCTCCACCGGAAAAAGAGGAGTGGCGAACGGGTGAGTAACACGTGGGTAACCTGCCCATCAGAAGGGGATA,
O | I g n by 6. Contig_- Isolatd |G K G AAC) Aum_H”Gap;' AGCTTGCTCCACCGGAAAAAGAGGAGTGKYKAACGGGTGAGTAACACGTGGGTAACCTGCCCATCAGAAGGGGATAACACT'
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- Sequence yang
sudah di align di canR BT SL E ealen asss
simpan dalam g
format mega
untuk

oembuatan

oohon filogeni

* File disimpan
dalam file
berekstensi .meg

PNH & ESR - PSPG UGM



I<1{ Melecular Evolutionary Genetics Analysis e

File Analysis Help

> (om) (7T4) () () (TC)
Untuk pembuatan  EGMIECIECIE)
pOhon fllogenl ALIGN DATA MODELS DISTANCE DIVERSITY
menggunakan : _
menu phylogeny » 45 Construct/Test UPGMA Tree...
ConS'I'rUC'I'/'I'eS'I' MP Construct/Test Maximum Parsimony Tree(s)
neighbor joining = Open Treetemen

free @

» Lalu pilih file mega
yang sudah
disimpan tadi

RECENT PUBLICATIONS

PNH & ESR - PSPG UGM



« Untuk
preferences
mengikuti
opftion sepefi
gambar di
Yelpglellgle

PNH & ESR - PSPG UGM

MX: Analysis Preferences

Phylogeny Recenstruction |
I .
AMALYSIS
Scope = Al Selected Taxa
Statistical Method —  MNeighbor-joining
PHYLOGENY TEST
Test of Phylogeny —* | Bootstrap method
Mo. of Bootstrap Replications = | 100
SUBSTITUTION MODEL
Substitutions Type — | Nucleotide
=
Model/Method —>
=

Substitutions ta Include = | d: Transitions + Transversions

RATES AND PATTERNS
Rates among Sites — | Uniform Rates
=
Pattern among Lineages —  Same (Homogensous)
DATA SUBSET TO USE
Gaps/Missing Data Treatment — | Painwise deletion

=3

Select Codon Positions —» v 1st W 2nd v 3rd Moncoding Sites

SYSTEM RESOURCE USAGE
Mumber of Threads — | 3

X | Cancel @ (a4
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» Contoh hasil
pembuatan pohon
filogeni

KJT702551.1 Enterococcus faecium strain D1 1685 ribosomal RMA gene partial sequence

KJ702545 1 Enterococcus faecium strain 7-10 165 ribosomal RMNA gene partial sequence

Contig - Isolat4

KJ026572 1 Enterococcus faecium strain TW5-3 165 ribosomal RNA gene partial sequence

> | MF429683.1 Enterococcus faecium strain CAU3862 16S ribosomal RNA gene partial sequence

MF424050.1 Enterococcus faecium strain CAU9113 165 ribosomal RNA gene partial sequence

KJ702551 .1 Enterococcus faecium strain D1 165 ribosomal RMA gene partial sequence
K.J702545 1 Enterococcus faecium strain 7-10 165 ribosomal RMNA gene partial sequence

Contig - Isolat4

KJ026572.1 Enterococcus faecium strain TW5-3 165 ribosomal RNA gene partial sequence

MF429683 1 Enterococcus faecium strain CAU3862 165 ribosomal RNA gene partial sequence
MF424050.1 Enterococcus faecium strain CAUS9113 165 ribosomal RNA gene partial sequence




SEQUENCE SIMILARITY

Maolecular Evolutionary Genetics Analysis
ry ¥:

» Untuk mengetahui tingkat
kemiripan antara strain isolat
dengan isolat lain dapat
menggunakan distances
menu

» Dari menu distances pilih
compute pairwise distance

» Gunakan file hasil align

(.meg)
(&

HELP DOCS EXAMPLES

Analysis

RECENT PUBLICATIONS

I~

Help

L L]

CITATION

) ()

ANCESTORS SELECTION TES CLOCKS DIAGNOSE

2

Compute Within Group Mean Distance
Compute Between Group Mean Distance...
Compute Met Between Group Mean Distances
TIMETREE

DATAMONKEY

& @ 3 ¥ O

REPORT BUG  UPDATES MEGA LINKS TOOLBAR PREFERENCES

AMALYZE

PROTOTYPE



SEQUENCE SIMILARITY  peeie

Distance Estimation

AMALYSIS

Scope —» Pairs of taxo

ESTIMATE VARIANCE
Variance Estimation Method —
-
SUBSTITUTION MODEL
Substitutions Type — | Nucleotide
=
4 Prefere nS| d A | amm Od el Model/Method = | Kimura 2-parameter model

penghitungan tingkat similarity o > . |
Seper.l.l diTUﬂJUkan dOle gGmbCH' Substitutions to Include = | &: Transitions + Tronsversions

RATES AND PATTERNS
Rates among Sites = | Uniform Rates
-
Pattern armong Lineages =  Same (Homogeneous)
DATA SUBSET TO USE
Gaps/Missing Data Treatment = | Poirwise deletion
-
Select Codon Positions —» Wit ¥ 2nd W 3rd v Moncoding Sites




SEQUENCE SIMILARITY

» Hasil kalkulasi akan ditunjukkan seperti tabel di bawah

k4] MX: Pairwise Distances (Isolat 4 Vita Baru.meg)

File Display Average Caption Help

o7z o 7

5. MF429683 1 Enterococcus faecium strain CAU3862 165 ribosomal RMA gene partial sequence
6. KJ7025451 Enterccoccus faecium strain 7-10 165 ribosomal RMNA gene partial sequence




Enterococcus faecium TW5-3 KJ026572 99.86%

Enterococcus faecium D1 KJ702551 99,93%
solat 4 Enterococcus faecium CAU9113 MF424050 99.86% e EEns et
Enterococcus faecium CAU 3862 MF 429683 99,86% group

Enterococcus faecium 7-10 KJ702545 99.86%



