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Web site

m NCBI - http://www.ncbi.nlm.nih.gov/

m EBI - http://www.ebi.ac.uk/

m Sanger centre
http://www.sanger.ac.uk/
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Exercise 1

1. Practice- search and retrieve
nucleotide and/or protein sequence
from NCBI

2. Practice-



Bioinformatics for homology and
structure prediction

m Blast homology search



Basic using of NCBI blast

What is Blast?

-The Basic Local Alignment Search Tool
(BLAST) is a sequence similarity search tool
(probably is the most widely used)

-

- Finds regions of similarity between 2
sequences (both protein and DNA).

- The program compares DNA or protein
sequences to sequence databases and

calculates the statistical significance of
matches.




What BLAST tells you?

Your query sequence ;

1. What it is related to?

=  Homology
m Function

2. Is it already in the database?
s Find the matching sequences in the database
s Origin of organism
3. Where is it located?
m In agenome
m  Annotation problem such as frame shifts
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>AF408145.1 Opisthorchis viverrini from Laos 18S ribosomal RNA gene,
partial sequence
GGTGGATTTATTAGAACAGAACCAACCGGCGGTGACTTCGGTTGCTGTCGTTGCATTCTGTGATGACTCT
GGATAACTTTACTGATCGCAGTCGGCCTTGTGTCGGCGACGGATCTTTCAAATGTCTGCCCTATCAATTT
TCGATGGTAGGTGACCTGCCTACCATGGTGATAACGGGTAACGGGGAATCAGGGTTCGATTCCGGAGAGG
GAGCCTGAGAAACGGCTACCACTTCCAAGGAAGGCAGCAGGCGCGCAAATTACCCAATCCCGGCACGGAG
GTAGTGACGAAAAATACGGATACGGGACTCATTAGAGGCTCCGTAATTCGAATGAGTACAATTTAAATCC
TTTAACGAGGATCAACTGGAGGGCAAGTCTGGTGCCAGCAGCCGCGGTAACTCCAGCTCCAGAAGCGTAT
ATTAAAGTTGTTGCAGTTAAAAAGCTCGTAGTTGGATCTGGGTCGCATGGCTACATGCCGTTGCTCGTAT
TCCTGGCCTGGTTCACACCGGGACGGGTTTGTGAGTCGGTGTCGTGGTTGTGCAGCCTTTCTGCCGTGTC
TGTTTCGACAGGTGTTAGCATGATTGGTGGGTTCGTCCTGCTGATCTGTTGACATGCTTCCAGGTGCCCT
TAACCGGGTGTCGGGGGCGGACGGCACGTTTACTTTGAACAAATTTGAGTGCTCAAAGCAGGCCCGTGTG
CCTGAAAATTCTTGCATGGAATAATGGAATAGGACTTCGGTTCTATTTTGTTGGTTTTCGGATCCGAAGT
AATGGTTAAAAGGGACAGACGGGGGCATTTGTATGGCGGTGTTAGAGGTGAAATTCTTGGATCACCGCCA
GACAAACTACAGCGAAAGCATTTGCCAAGGATGTTTTCATTGATCTGGAGCGAAAGTCAGAGGTTCGAAG
ACGATCAGATACCGTCCTAGTTCTGACCATAAACGATGCCAACTGACGATCCGTGGTGGCGCGATTATTG
GCCCCGCGGGCAGCCCCCGGGAAACCTTTAAGTCTTTGGGCTCCGGGGGAAGTATGGTTGCAAAGCTGAA
ACTTAAATGAATTGACGGA



ATGGTCTCGCTAAGTTGTGGATATCGTTGTCTTCAAATTATACTTGTCATCCTTAATACTTTTGTCATCG
CATGTGGTGTTGGCCTCATAGTTGTCGGGAGTTTGGCCGAAGTTTCTTTGAAGACTTTCGGAGAATCTAA
CGAAACCAGCATCCAAATTATCGTTATTTTCATCATTTGTCTCGGATGTCTCACATTTTTAATAGGATTT
TTGGGGTTCTGTGGAGCATGCCTGAAAAATGTCTGTATGCTCATTACCTATGCTATACTGCTTGGAGTGA
CGGCAGTTGCACAAGTCGTATGTGGAATCATTGGCCTTGTTCTCCGCGATAAGATCCCCGGATTGGTARAA
TCACAATCTGGAGGTGCTGTATACAGAGTATAGTGCCAACAAAGATGTTCAAAAGTTGATTAACGTGATC
CAGAGTGAGCTGAAATGCTGTGGAGCGACTGGAACGTGGGCGAACCCGGEGEGETCTGAACCAGAATCTTGCC
GCAGCCCAGAAGGTGTCGTTTACAAGGATGGCTGTGTTCCGAAAGTCGAAGAGTTCATCCAGGAAAATAT
GGTTGCAATCGGCGTGTGCGTCTTCATTTTTGCACTAATTCAACTCATCTGTATGACGTTTGCCATCTGT
GTTGTGCAAGCTTTACGAAAAGGAGAAGGCGAGACGGTATAG



Basic Local Alignment Search Tool
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Functions of BLAST Search Pages

1. Nucleotide blast- blastn suite

m megablast: for sequence identification,
Intra-species comparison

m discontiguous megablast: for cross-
species comparison, searching with
coding sequences

m blastn: for searching with shorter
queries, cross-species comparison



Protein blast

m blastp: general sequence identification
and similarity searches

m blastx: for identifying potential protein
products encoded by a nucleotide query

m tblastn: for identifying database
sequences encoding proteins similar to the

query

m tblastx: for identifying nucleotide
sequences similar to the query based
on their coding potential




Tahle 1. Key features of the BLAST search pages in the “Basic BLAST" category

Search page | Query & database Alignment | Programs & functions
combination type (default program in bold)
nucleotide | nucleotide nucleotide | megablast: for sequence identification, intra-species comparison
blast vs nucleotide Vs discontiguous megablast: for cross-species comparison, searching with coding sequences
nucleotide | blastn: for searching with shorter queries, cross-species comparison
protein blast | Protein protein blastp: general sequence identification and similarity searches
vs protein Vs DELTA-BLAST [2] : protein similarity search with higher sensitivity than blastp
protein PSI-BLAST: iterative search for position-specific score matrix (P55M) construction or iden-
tification of distant relatives for a protein family
PHI-BLAST: protein alignment with input pattern as anchor/constraint
blastx nucleotide (translated) protein blastx: for identifying potential protein products encoded by a nucleotide query
vs protein vs protein
thlastn protein vs protein thlastn: for identifying database sequences encoding proteins similar to the query
nucleotide (translated) vs protein
thlastx nucleotide (translated) protein thlastx: for identifying nucleotide sequences similar to the query based on their coding
vs nucleotide (translated) | vs protein | potential
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Result from BLAST search
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Practice

- Run BLAST search with your
interested sequences.



Basic tools



BioEdit Software

« Sequence editing
— View and edit DNA /protein sequence file

* Sequence manipulation

— DNA or nucleic acid sequence
« Base composition- %CG
« Complement or reverse complement
« Restriction enzyme map
« Translation to protein (amino acid sequence)

— Protein
« Amino acid composition- prediction of MW

* Sequence alighment



Practice

1. Install BioEdit software

- Google search- BioEdit software
download.

- Download BioEdit (compatible
version for your OS and computer).

- Unzip and install program.
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BioEdit Software

« Sequence editing
— View and edit DNA /protein sequence file



Open program

Edit Sequer gnment Editor

File Acce \pplication  RNA  World Wi Options  Window  Help

]
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% BioEdit Sequence Alignment Editar - X
File Accesory Application  RMNA  World Wide Web  Options Window  Help
Mew Alignment Ctrl+N
Open... Ctrl+Q

Open motif descriptor

Mew from Clipboard

Retrieve sequences from GenBank or GenPept

Encrypt file with a jpg image and encode into proteins
New Text

Open As Text

Run script

Batch ABI to SCF Trace File Conversion
Batch Export of Raw Sequence Trace Data
Batch Export of (artificially) Reverse-Complemented Raw Sequence Trace Data

D:MOV_EXOS0OME_Project\TSP2 project\TSP2_manuscripthinput sequences.gh
D:AOV_EXOSOME_Project\TSP2 project\TSP2_manuscripthalignment.gb
Untitled1

C\BioEdit\Temp\~out.tmp

Exit



Sequence editing

?‘{’ BioEdit Sequence Alignment Editor = O X

File Edit view Zoom Horizontal Scale Accesory Application RNA  Window Help
= 0O

%" ABIl Chromatogram: D\OV_EXOSOME_Project\TSP2 project\SeqResult-0-93415\1st_BASE_1824873_T5P2A_ pPIC1_AOQX1_Forward.abl

 Selected: none | Sample: 1824873_TSP2A_ pPIC1_AOX1_Forward |File: D/\OV_EXOSOME_Project TSP2 project|SeqRaslt-0-93415\1st_BASE_1824873_TSP2A_ pPIC1_AOX1_Forward.abl

10 20 30 40 iD 60 '-‘D 80 90 IDD

T
wa laidau

AT 29 270 38 | yegduuvwas Office™ | CF  Sanaw (@niFawin) |




BioEdit Software

« Sequence manipulation

— DNA or nucleic acid sequence
 Base composition- %CG
« Complement or reverse complement
« Restriction enzyme map
* Translation to protein (amino acid sequence)

— Protein
« Amino acid composition- prediction of MW



% BioEdit Sequence Alignment Editer - b4

At P - A - NPT T T T T P ae [

File Edit Sequence

New Sequence
= b Edit Sequence

i . Edit all selected

 Untitled E=R(EoR =5
Select Positions
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Mode: | Select / Slide _~ Extract Positions

L IDIT Go to Pubmed references

_J, Overwrite/Retrieve sequences by gi number in title by HTTP to GenBank using gi[###| x
= Overwrite/Retrieve Genbank data by gi number in title by HTTP to GenBank (ignore sequence) using gilF#=|

Overwrite/Retrieve sequences by gi number in title by HTTP to GenBank using gb|<accession>
Overwrite/Retrieve Genbank data by gi number in title by HTTP to GenBank (ignore sequence) using gb|<accession>
True positiens from alignment positions
Phylegeny / Taxonomy >
Filter out sequences containing certain characters ¥
Rename >
Sort »
PCR Primers [ eligos >
Pairwise alignment ¥
Similarity Matrix (for pairwise alignments and shading) >
Features »
Sequence groups (or families) »
Edit Mode »
Mask >
Toggle Color
Gaps >
Manipulations ¥
Nucleic Acid »

7 5 Protein >

— Translate or Reverse-Translate (permanent)

Translate in selected frame (permanent) 16:43

- = e :

Ll R Type h Toggle Translation Ctrl+G 30°C flumm ~ GF 7z W@ ENG 26/2/2565 %_)




Sequence manipulation (DNA)

%" BioEdit Sequence Alignment Editor - [D\Luyen'\ Thesis_Luyen\OV_LAPkx187340.gb]

%"File Edit = Sequence
= D

= Coavirier Mew
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Edit Sequence
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Pairwise alignment
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Sequence groups (or families)
Edit Mode
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Toggle Translation
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Sequence manipulation (protein)

y BicEdit Sequence Alignment Editor - [D\Luyen'\Thesis_Luyen\OV_LAPloc187340.gb]

%"File Edit  Sequence "
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Rename
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Pairwise alignment
Sirilarity Matrix (for pairwise alignments and shading)
Features
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Edit Mode

Mask

Toggle Color
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Protein

Translate or Reverse-Translate (permanent)
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Teggle Translation
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Sequences manipulation

DNA sequence

m Translation: translate DNA to
protein (amino acid) sequence

m BioEdit-sequence-nucleic acid-
translate

m Web
http://bio.lundberg.gu.se/edu/transla
t.html



m Reverse complement
m Complement
m Contig assembly
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3" BicEdit Sequence Alignment Editer
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Edit Mode

Mask

Teggle Color

Gaps

Manipulations

Mucleic Acid

Protein

Translate or Reverse-Translate (permanent)
Translate in selected frame (permanent)

Teggle Translation

Ctrl+G

v

Nucleotide Compaosition

Base composition and mass export (monoisotopic)
Base composition and mass export with average masses
Complement

Reverse Complement

DMA->RNA

RMA-=DNA

Translate

Find next ORF

Find ORFs from a list of positions

Create Plasmid from Sequence

Gap beginning to minimize stop codons in reading frame 1

codon search

Restriction Map
Sorted Six-Frame Translation

Unsorted 5ix-Frame Translation

Shift+ Ctrl+R

[[EEEE = 6% (= L

20°C flwmandvgy A~ @F 7 %® ENG

917
26/2/2565

O]
)

=

4




Sequence manipulation (cont.)

m Protein sequence



}4 BioEdit Sequence Alignment Editor
File Edit Sequence Mew Sequence

= 0O Edit Sequence
Edit all selected

% Untitled

= Courier Mew Open at cursor position
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Go to Pubmed references
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Rename
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Pairwise alignment
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Toggle Color

Gaps

Manipulations

Mucleic Acid

Protein

Translate or Reverse-Translate (permanent)

o
Translate in selected frame (permanent)

1 |
Ll /o Type he Toggle Translation

Ctrl+G

v

Armino Acid Composition
Helical Wheel Diagram

Hydrophobic Moment matrix with Eisenberg consensus scale
Kyte 8 Doolittle Mean Hydrophobicity Profile

Eisenberg Scale Mean Hydrephebicity Profile

Cornette Scale Mean Hydrophobicity Profile

Parker HPLC 5cale Mean Hydrophilicity Profile

Boyko Scale Mean Hydrophilicity Profile

Hopp & Woods Scale Mean Hydrophilicity

Eisenberg Hydrophobic Morment Profile

Mean Eisenberg Hydrophobic Morment Profile

29°C flupm A @F 7 M ENG

15:09
26/2/2565



Multiple sequence alignment

1. Retrieve DNA or protein sequence from
GenBank (more than 3 sequences).

2. Sequence should be high similarity (same
gene or protein)

3. Save in BioEdit sequence file
4. Align-

m Accessory application-ClustalW multiple
alignment



Practice

1. Retrieve DNA sequence from
GenBank database (Select
interested sequences)

2. Import new sequence into BioEdit

3. Practice
= Manipulate sequence
m Multiple sequences alignment



Mew Alignment Ctrl+N
Open... Ctrl+0
Open motif descriptor

New from Clipboard

Retrieve sequences from GenBank or GenPept

Encrypt file with a jpg image and encode into proteins

Mew Text

Run script
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Batch Ex of (; mplemented Raw Sequence Trace Data
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% BioEdit Sequel > iment Editor - X
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New sequence

%" BicEdit Sequence Alignment Editor

File Edit Sequence
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% Untitled
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Edit Mode

Mask
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Gaps
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Translate or Reverse-Translate (permanent)
Translate in selected frame (permanent)

Teggle Translation
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Paste sequence in box, name sequence and
Indicate sequence type.

% BioEdit Sequence Alignment Editar - X
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%" BioEdit Sequence Alignment Editor
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Add more sequences

%" BioEdit Sequence Alignment Editor - [D:\Luyen\Thesis_Luyen\OV_LAP\kx187340.gb]
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Sequence alignment

m Pairwise alignment- unne align
seguence 2 sequence LN D LLEGI

Identities LA similarities




Add sequences

%" BioEdit Sequence Alignment Editor - [D:AOV_EXOSOME_Project\TSP2 project\TSP2_manuscriptiinput sequences.gb] — *
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1. Accessory application
2. ClustalW Multiple alignment

%" BioEdit Sequence Alignment Editor - [D:\OV_EXOSOME_Project\TSP2 project\TSP2_manuscript\input sequences.gb]
%"File Edit Sequence Alignment View Accessory Application  RNA  World Wide Web  Options  Window  Help
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3. Run ClustalWw

¥

%"File Edit Sequence Alignment
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Save as

%" BioEdit Sequence Alignment Editor - [Untitled1]
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View alignments
1. File
2. Graphic view

% Biokdit Sequence Alignment Editor - [Untitled] — O *
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Flow chart for gene structure and

function
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Other tools on web

m Signal peptide analysis;
https://services.healthtech.dtu.dk/ser
vice.php?SignalP-5.0

m Transmembrane analysis
https://services.healthtech.dtu.dk/ser
vice.php?TMHMM-2.0

m EXPASY (Bioinformatics resource portal of
the SIB Swiss Institute of Bioinformatics)

https://www.expasy.org/
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https://services.healthtech.dtu.dk/service.php?SignalP-5.0
https://services.healthtech.dtu.dk/service.php?TMHMM-2.0
https://services.healthtech.dtu.dk/service.php?TMHMM-2.0
https://www.expasy.org/
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