
Bioinformatics uses computer databases to perform nucleotide or amino acid sequence 
alignment for: 

Prediction of domains/structures/functions 
Taxonomic relationships  

 
Today you will be aligning proteins/genes from different organisms and looking at the 
taxonomic relationship. 
 
Use the NCBI database to build a phylogenetic tree of at least 5 organisms using proteins 
sequences. I will describe below how to do this with proteins, but you are free to try 
nucleotides as well, for example, ribosomal RNA or tRNA. If you are competent with 
computer programming, there are many other mechanisms to do this. The end result 
should be two phylogenetic trees, each representing the same 5 (or more) organisms: 
1 based on a single protein/gene sequence, the other base on organismal level 
phylogenies.  
 
The guide below is to help generate a tree using the simplest method possible. Follow 
along with the included image for further guidance. There are some recommended 
proteins and organisms to get you started, but feel free to deviate from the list. 
 
Proteins to use ___________   Organisms to use_____________                
Cytochrome C     Arabidopsis 
ATP synthase     Drosophila melanogaster 
Ribosomal protein L5    Escherichia coli 
Alanyl tRNA synthetase   Pseudomonas aeruginosa  
Cytochrome c oxidase    Shigella sonnei 
      Pyrococcus furiosus 
      Homo sapiens 
 
General approach 

A. Choose	a	protein.	You can either choose your own or select one from the list 
provided. Look	up	the	protein	on	the	web	and	perhaps	in	the	pdb	to	get	an	
idea	for	what	organisms	you	will	likely	find	it	in.	

B. Go to the NCBI database. Change dropdown from “all databases” to “protein” 
(see image below). Look up a protein of interest from different organisms and 
record the “GI”. You probably want to record the exact scientific name from the 
entry and the number of amino acids as well. I recommend doing this in a 
spreadsheet as it will be easy to keep track of and refine later, when you need to 
delete problematic organisms without looking up info a bunch of times. 



 
C. You will get the best results if you look for aa sequences of the same length. Also 

always choose the same subunit, and make sure it is not a precursor. Sometimes 
you may not have the protein available for all the organisms. Sometimes the pbd 
name will work better than the text book name: COX2 rather than cytochrome c 
oxidase subunit 2. 

D. Each tree should have at least 5 organisms compared, I recommend looking up a 
few extra as some will not align correctly.  

E. Go to BLAST for proteins (See image above). Put in one GI as the first criteria, 
select the check box for “align two or more sequences”, paste the other GI 
numbers into the second box. Run blast. Here, if you have selected wildly 
different proteins you will either get nothing, or nonsense, you may have to refine 
your list to better reflect the proteins that align.  

F. Copy the table in the “descriptions” with the % identities in it.  



 
G. Generate a “distance tree of results”. In “tools”, choose download>create PDF 

file. Click on “create PDF-file” to generate a more user friendly version of your 
tree. 

 
Generate a phylogenetic tree based on taxonomy: 
Using the organisms from your protein tree, go to https://phylot.biobyte.de/ and generate 
a tree based on NBCI Taxonomy. Note that here you want to use the names directly from 
the NCBI queries. 
 
Example tree from phylogenetic information. This is just a screen shot of the tree. 
 

 
 
 


