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Data retrieving

Application:

Databases

▪ Pubmed- reference journal

▪ DNA 

▪ Protein

▪ Genome



Web site

◼ NCBI - http://www.ncbi.nlm.nih.gov/

◼ EBI - http://www.ebi.ac.uk/

◼ Sanger centre
http://www.sanger.ac.uk/

http://www.ncbi.nlm.nih.gov/
http://www.ebi.ac.uk/
http://www.sanger.ac.uk/


Practice

◼ https://www.ncbi.nlm.nih.gov/

Retrieving data

◼ PubMed

◼ Nucleotide

◼ Proteins

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


Search and retrieve data from NCBI

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

Drop down list 







GenBank

Or

FASTA



Exercise 1

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

2. Practice-



Bioinformatics for homology and 

structure prediction

◼ 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

◼ Function

2. Is it already in the database?

◼ Find the matching sequences in the database

◼ Origin of organism

3. Where is it located?

◼ In a genome

◼ Annotation problem such as frame shifts



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



◼ >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

CGGCAGTTGCACAAGTCGTATGTGGAATCATTGGCCTTGTTCTCCGCGATAAGATCCCCGGATTGGTAAA

TCACAATCTGGAGGTGCTGTATACAGAGTATAGTGCCAACAAAGATGTTCAAAAGTTGATTAACGTGATC

CAGAGTGAGCTGAAATGCTGTGGAGCGACTGGAACGTGGGCGAACCCGGGGTCTGAACCAGAATCTTGCC

GCAGCCCAGAAGGTGTCGTTTACAAGGATGGCTGTGTTCCGAAAGTCGAAGAGTTCATCCAGGAAAATAT

GGTTGCAATCGGCGTGTGCGTCTTCATTTTTGCACTAATTCAACTCATCTGTATGACGTTTGCCATCTGT

GTTGTGCAAGCTTTACGAAAAGGAGAAGGCGAGACGGTATAG





Functions of BLAST Search Pages

1. Nucleotide blast- blastn suite

◼ megablast: for sequence identification, 
intra-species comparison

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

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



Protein blast

◼ blastp: general sequence identification 
and similarity searches

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

◼ tblastn: for identifying database 
sequences encoding proteins similar to the 
query

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











Result from BLAST search



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 alignment



Practice

1. Install BioEdit software

- Google search- BioEdit software 
download.

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

- Unzip and install program.





BioEdit Software

• Sequence editing 

– View and edit DNA /protein sequence file 



Open program





Sequence editing 

ผลไม่ชัดเจน



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





Sequence manipulation (DNA)

Functions



Sequence manipulation (protein)

Function



Sequences manipulation

DNA sequence

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

◼ BioEdit-sequence-nucleic acid-
translate

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



◼ Reverse complement

◼ Complement

◼ Contig assembly





Sequence manipulation (cont.)

◼ Protein sequence





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-

◼ 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

◼ Multiple sequences alignment







New sequence



Paste sequence in box, name sequence and 

indicate sequence type.



Paste sequence here



Add more sequences



Sequence alignment

◼ Pairwise alignment- เป็นการ align 

sequence 2 sequence เพือ่แสดง

identities และ similarities



Add sequences



1. Accessory application

2. ClustalW Multiple alignment 



3. Run ClustalW



Save as



View alignments

1. File

2. Graphic view





Flow chart for gene structure and 

function
Gene

(DNA sequence)

Protein

(Amino acid) 

Translation tool

Signal peptide 

analysis

N-glycosylate 

analysis

Transmembran

e analysis

Sequence alignmentSimilarity search

Phylogenetic



Other tools on web

◼ Signal peptide analysis;

https://services.healthtech.dtu.dk/ser
vice.php?SignalP-5.0

◼ Transmembrane analysis

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

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

https://www.expasy.org/

https://services.healthtech.dtu.dk/service.php?SignalP-5.0
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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