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Sasaran Perkuliahan

• Mahasiswa mampu menganalisis hasil sekuens 
dengan Teknik BLAST (BLASTn, BLASTx, proteinBLAST)

• Mahasiswa Mampu menerjemahkan hasil 
penelusuran BLAST dari nilai Query Covarage, E-
Value dan Maximum identity



What is BLAST?

Free, online service from National Center for 
Biotechnology Information (NCBI)

http://blast.ncbi.nlm.nih.gov/Blast.cgi

http://blast.ncbi.nlm.nih.gov/Blast.cgi


What is BLAST?

as

Google : Internet

Nucleotide/Protein 
Sequence DatabasesBLAST :

Basic Local Alignment Search Tool



Some Uses for BLAST

• Identify an unknown sequence

• Build a homology tree for a protein and 
Nucleotide

• Get clues about protein structure by finding 
similar proteins with known structures

• Map a sequence in a genome

• Etc., etc.



BLAST helps you to find homologous genes 
and proteins

Homologous Proteins (or genes)

• Have a common ancestor (they’re related)

• Have similar structures

• Have similar functions



BLAST is Search Tool

• By aligning query sequence against all 
sequences in a database, alignment can be 
used to search database for similar sequences

• But alignment algorithms are slow



• To compare a short sequence to a large one.

• To compare a single sequence to an entire 
database

• To compare a partial sequence to the whole.

• Identify newly determined sequences 

• Compare new genes to known ones

• Guess functions for entire genomes full of ORFs 
of unknown function

Why do we need local alignments?



• Best score from among 
alignments of full-length 
sequences

• Needelman-Wunch
algorithm 

Global

• Best score from among 
alignments of partial 
sequences

• Smith-Waterman 
algorithm

Local

Pairwise Alignment



Program Description

blastp
Compares an amino acid query sequence against a protein sequence 

database.

blastn
Compares a nucleotide query sequence against a nucleotide sequence 

database.

blastx

Compares a nucleotide query sequence translated in all reading 

frames against a protein sequence database. You could use this option 

to find potential translation products of an unknown nucleotide 

sequence.

tblastn
Compares a protein query sequence against a nucleotide sequence 

database dynamically translated in all reading frames.

BLAST programs



How do I input a query into BLAST?



Choose which “flavor” of BLAST to use
• BLAST comes in many “flavors”

– Protein BLAST (BLASTp)

• Compares a  protein query with sequences in GenBank
protein database

– Nucleotide BLAST (BLASTn)

– BLASTx

• Compare nucleotide query with sequences in GenBank
nucleotide database



Enter your “query” sequence
• A sequence can be input as a (an)

– FASTA format sequence

– Accession number

– Choose file

– Protein blast can only accept amino acid 
sequences



Choose search set

• Choose which database to search

– Default is non-redundant protein sequences (nr)

• Searches all databases that contain protein sequences



Choose organism

• Default is all organisms represented in databases

• Use this to limit your search to one organism (eg. 
Yeast)



BLAST off!!
• Choose  Highly similar sequence (MegaBLAST)

• Click on the BLAST button at the bottom of 
the page!











How do I interpret the 

results of a BLAST search?



BLAST creates local alignments

• What is a local alignment?

– BLAST looks for similarities between regions of 
two sequences



The Graphic Display

1. How good is the match?
• Red = excellent!

• Pink = pretty good

• Green = OK, but look at other factors

• Blue = bad

• Black = really bad!

2. How long are the matched segments?

Longer  = better









Interpreting Results of BLAST

• Score:

• Max score:

• Total score:

• Query coverage

• E Value:

• Max Identity:



Score

• Score: jumlah keselarasan semua segmen dari sekuens 
database yang cocok dengan sekuen nukleotida kita. 

• Nilai skor menunjukkan keakuratan nilai penjajaran sekuens
berupa nukleotida yang tidak diketahui dengan sekuens
nukleotida yang terdapat di dalam GenBank. 

• Semakin tinggi nilai skor yang diperoleh maka semakin tinggi
tingkat homologi kedua sekuens

• Max score: Score of single best aligned sequence

• Total score: Sum of scores of all aligned sequences



Query coverage

• Query coverage adalah persentasi dari
panjang nukleotida yang sesuai dengan
sekuen database yang terdapat pada BLAST



Max identity 

• Max identity adalah nilai tertinggi dari persentasi identitas
atau kecocokan antara sekuen nukleotida dengan sekuen
database yang tersejajarkan

• Hagstrom et al (2000) menyatakan bahwa bakteri yang 
mempunyai nilai max identity 16S rRNA lebih besar dari 
97% adalah spesies yang sama. 

• Sedangkan persamaan sekuen antara 93%-97%dapat 
mewakili identitas pada tingkat genus tetapi berbeda pada 
tingkat spesies



What is an E-value?

• E-value

– The chance that the match could be random

– The lower the E-value, the more significant the 
match

• E = 10-4 is considered the cutoff point

• E = 0 means that the two sequences are statistically 
identical



E-value

• Nilai E-value merupakan nilai dugaan yang memberikan ukuran
statistic yang signifikan terhadap kedua sekuen.

• Nilai E-value yang semakin tinggi menunjukkan tingkat homologi
antara sekuen semakin rendah, sedangkan nilai E-value yang 
semakin rendah menunjukkan tingkat homologi antar sekuens
semakin tinggi. 

• Nilai E-value bernilai 0 (nol) menunjukkan bahwa kedua sekuen
tersebut identik



Accession Number

• Accession number (bioinformatics), a unique identifier 
given to a biological polymer sequence (DNA, protein) 
when it is submitted to a sequence database. 





TUGAS PRAKTIKUM ---- KUMPULKAN MINGGU DEPAN

1. Buat Lah langkah langkah dalam analisis 
sekuens dengan teknik BLAST

2. Interpretasikanlah hasil BLAST berdasarkan  E-
Value, Max score, Total Score, Max Identified 
and Query Coverage




