Practical 1: Reading and Visualizing DNA Sequences: Sequence Scanner
Software

The Importance of Bioinformatics Studies

o Identification
e Taxonomy
e Evolution
Steps of Molecular Identification
o Extraction, PCR, Electrophoresis, Sequencing, and Bioinformatics Analysis

Choosing the 16S rRNA Gene for Molecular Identification

o The stability of the gene's ends allows the synthesis of universal primers.

e A large database is available online for comparison.

o Itis auniversal gene present in all living organisms.

o [t contains stable regions with a low evolutionary rate and unstable regions with a high

evolutionary rate.

Alternatives to the 16S rRNA Gene in Molecular Identification

o tuf Gene

e Genes encoding: Enzyme, toxin, receptor, hormone.

The Role of Sequence Scanner Software:

The Sequence Scanner software (Applied Biosystems) allows reading and visualizing AB

files from the sequencer.

e Its use involves the following steps:



% Open the Sequence Scanner software.
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4 Click on Import Traces (top left) to search for AB files on your |
computer.
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“ Select an AB file and click on Add Selected Traces (bottom) to import it into the
software, then click OK.
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4 The AB file is now ready for reading. Double-click on it to open.
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4+ You will see the spectrogram.
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e to visualize the details of your DNA.
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TP 2 : Ouverture du lien NCBI sur internet par utilisation du moteur
de recherche Google

1. Steps

e Open the NCBI link using the Google search engine.

o Select the BLAST program.

e Choose the BLASTn nucleotide tool.

o Insert the DNA sequence or the Accession Number from Gene Bank and activate the
BLAST tool.

o Review the list of alignment results.

o Examine the details of the alignment results.

e Collect information about the individual using the Gene Bank Accession Number:

author, affiliation, publication, sequence, etc.

2. Step-by-step

1. Open the NCBI link using Google
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2. Select the BLAST program.
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3. Choose the BLASTn nucleotide tool.
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4. Insert the DNA sequence or the Gene Bank Accession Number and run BLAST.
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5. Review the list of alignment results.
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7. Gather information about the individual using the Gene Bank Accession
Number: author, affiliation, publication, sequence, etc.




Chryseobacterium indologenes partial 165 rRNA gene, Isolate 6

GenBank HFE7B4141
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Practical 3: Introduction to Phylogenetic Analysis:

MEGAG6 Software

MEGAG6 software is used for phylogenetic analysis and allows you to perform

Multiple sequence alignment.

Distance matrix calculation.

Phylogenetic tree construction.

The importance of comparing DNA sequences in multiple alignments

e Stable regions: for comparing distant species.

Unstable regions: for comparing closely related species

Steps for using the software

1. Multiple sequence alignment: Alignment Explorer

» Open the Alignment Explorer program and click on Edit/Build Alignment.
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»  Click OK to confirm the creation of a new alignment.
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»  Click Edit_Insert Blank Sequence.
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» Click Edit_Paste to insert the sequence in the specified location.
B i R S

Duta [Bdit| Search Abgnment Web Sequéncer - Display. Help

Cirlez LR K 3
Chley
v Cin
B Euen Sequence From File ChilT
Al Telect Stels)
== Saluct Sequunceis)
W Select i) e
o Ao Base Editing

Moty Al Bases to Uppercase

"N B 9 |l
>  Repeat the same steps to insert other sequences.

M6 Aliger lave:

BRME More i =
Dats Edit Search ASgmens Wb Sequencer Display Help
D@ EHY TR W L e Bi@Xe (B e ABRR
DtiASequences | Transialad Protem Soquences
T [aroup Hame
1, Chrysechactarige fndologenes BEETE4LL

+ Chrysechacterium indologenes HFETE41S

. Sremasrophcennes maliophilis HEETE4LE

2
3

4, Lactobesilius plamtarus 2L
5, hcinetcbacter baumannii EFE78428

Semch  asgoment Web Sequencer Deplyy Help

O = undo Cirte2 -k Lo I U SR, 8- IR U N WL
Rl Iy Copy coies bR

apac] ¥ Cut CirdaX, Grup Narm

R e e

20 Ol Delene fais

8251 3% Oubete Oup il

4. L1

5. % By frwert Blank Sequence  Coriep
M bsent Sequence From Fle Cil+]
T Select Siteis)

B Sabect Sequenceis)

L

b4

Select All L

Allgw Bese Editing

C "N ® P |l
»  Activate the alignment: Alignment_Align by ClustalW.




Dats Edit Search {Ahgnment | Web Sequercer Dagiley H
By kOB K|

Align by ClustalW

Aligr by Chustali (Caom)
= Slign By Muscie
Fi—— PR
2, Chrysecbacter) B MekUnmark Sie  Ciiteb
o SSDOSTOPRONEIay b MukedSies il

4. Lactobactliue
5. hoineccbacrer|  UnemarkARSkEs

B Delete Gap- Doy Stws
¥ Auto-Fill Gaps

g
Dats Rt en  dsgramens  Vien mrcer
R e S R S L A R

DHAZSqUENCes | Transialad Prolin Sequences.

P Hane

=3

Lo B d @K )

Cnrysecbacterium indalsgeses BFETESLA
3. Chryswchwcteston indoiogwoms APETESLS
3. Stemotrophomonas maltophilia MFSTRALE
4. Lactabecilius plastazus EFE7S4ZL
5. Actmmzohactas baumannii HFETE42E

[ Tazoup Hene

Sne W 623 ! wio G

r_

Dot Edit Search Abgnment Web Sequencer Display Help

Do S| W W oe L

DMAZsguences | Transiabed Prolein Ssgquences |

Chrysechscteriun indologenes HFETE414
2. Cnrymeckecterics indoiagenes NPATE4IY
3. Srencrrophomonas maltophilin HFETE41E
4. Lactobazilles plansamum #r672431
5. Asineccbecter bmumannti HPETE4ZE

|EToug Hems

W |

b R

Sta® 724 win Gaes




» Save the alignment in MEGA format: Data_Export Alignment. MEGA
Format.
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2. Distance matrix: Matrix Distance Explorer

» Open the Matrix Distance Explorer program and select Compute Pairwise
Distance.
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> Finally, the distance matrix is displayed.

3. Phylogenetic tree topology

»  Open the Tree Explorer program and select the method to build the tree (NJ or
others).
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»  Start the construction with the bootstrap test.
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