
 
Worked example - BLAST 
 

Search Entrez Nucleotide for GR421296 and copy the sequence in FASTA format 

Go to the NCBI BLAST page: http://blast.ncbi.nlm.nih.gov/Blast.cgi 

See the different BLAST programs 

Click on "blastx" 

 

 
 

Paste the FASTA sequence in the input box, or paste just the accession number GR421296 

Select "non-redundant" under "database" and check "Show results in a new window" 

Click the BLAST button to run a blastx search trying to find out what protein that sequence may 
code for. 



 
See the database used (top right) 

You can display or hide the different result sections 

Mouse over the graphical display of the alignments to see the best hits 
 

 



Click on the in the description links to see the GB entry for each hit. Click on the Max score to 
jump to the alignment 
 

 
 

 



Go back to the BLASTX results window and click "[Taxonomy reports]" 

 

 
 

See the matches ordered by species or lineage 

 

 
 



Go back to the BLASTX page 

Click in "Algorithm parameters" 

Repeat the search of GR421296 after changing the "Expect threshold to 10-14 (1e-14) and run 
BLAST 

 

 
 

Observe the reduction in the number of hits 

 

 



Click on the light blue link "U" (for Unigene) in the far right column of the descriptions  
 

 
 

You will be taken to NCBI's Unigene database. Click on the Arabidopsis Unigene record 
 

 
 

See the corresponding set of ESTs 
 

 



Go back to the BLASTX page and click on "blastn" tab at the top left. The same FASTA 
sequence or accession number GR421296 should be already in the input box. Select 
"Nucleotide collection" (nr) under "Database"  

Under "Program selection" check "Optimize for highly similar sequences (megablast)". Click 
"Algorithm parameters" and see the Expect threshold 
 

 
 

Check out Discontiguous megablast by clicking its button. What parameters does this program 
change? 
 

 



Check "Somewhat simmilar sequences (blastn)". What parameters does this program change? 

 

 
 

Select Megablast again and click the BLAST button. Do you get any hits? 

 

 
 

Go back to the NCBI BLAST front page and select "Primer-BLAST" under "Specialized BLAST". 



 
 

 



Click "Advanced parameters" and see that this program BLASTN with different parameters 
 

 
 

Go back to the NCBI BLAST page and click on "Protein blast". Check PSI-BLAST under 
"Algorithm" in the next page 
 

 



Paste the hypothetical protein XP_002536085 from Ricinus communis in the query box. See the 
PSI-BLAST threshold (0.005). Check "Show results in a new window and run BLAST 

 

 
 

See the results above and below the threshold. See the alignments (the first is the match of the 
query to itself) 
 

 



 
 

Click the "GO" button by "Run PSI-Blast iteration 2 with max 500" 

See the new hits suggesting potential function 
 

 



Look at the alignments to estimate if they are reliable 

 

 
 

Run a new PSI-BLAST iteration to see more hits. Until when can you continue performing PSI-
BLAST iterations? 

 

 
 

Go Back to the protein blast page 

Check BLASTP under "Algorithm" and paste the hypothetical protein XP_002540178 in the 
query box 

See the Conserved Domain Database matches 



 
 

Go back to the NCBI BLAST front page and select "nucleotide blast". Check the box "Align two 
or more sequences" 
Paste the mRNA sequence accession number GU111719 in the top box and the genomic 
sequence GU111714 in the bottom box. 
 

 



Run the BLAST alignment 

Expand the dot matrix view 

 

 
 



Exercises: 
 
1. Run a nucleotide BLAST search of GR421296 (that yielded no hit using Megablast in the 
worked example) against the 'nr' database using Discontiguous megablast, and Blastn. Do you 
get any reliable hits? 

2. You have this pine (Pinus pinaster) EST (FN868597) and you want to know if there is a 
putative homologue that is expressed in Brassica rapa. What BLAST program will you use? 
What database will you use? How many B. rapa ESTs match the pine EST? Could all these 
ESTs correspond to mRNAs coded by the same gene (hint: use your muscle). 

3. How does the BLAST alignment of 2 sequences compares to Spidey when you align 
GU111719 and GU111714? (look particularly at exon 2). 

4. Use the nucleotide sequence GU191335.1 as query to perform two searches: BLASTX and 
BLASTN versus the 'nr' database. As the sequence comes from rubber tree (H. brasiliensis), in 
both searches the first hits will be from the same species. Which is the second species hit by 
BLASTN? Which is the second species hit by BLASTX? Which one is more likely to be a 
homologue of GU191335.1? 

5. BLAST the cassava EST DB927724 against the "est_others" database. Repeat the search 
unchecking the filter "low complexity regions" under "Algorithm parameters". What is the 
difference in the results? What does it mean? (hint: click the blue question mark button next to 
the "low complexity regions" checkbox; click "more" for additional info). 

 

 


