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Hands on 
Use Clustalx and MEGA on Windows/MAC machines for sequence analysis 

 
Part 1: 
Clustal family tools include clustalw, a command line interface, clustalx, a graphical 
interface and clustal omega, a recent addition. Clustal was one of the earliest 
multiple alignment tool, published in 1988.  
Higgins, D. G.; Sharp, P. M. (1988). "CLUSTAL: A package for performing multiple sequence alignment on a 
microcomputer". Gene 73 (1): 237–244. doi:10.1016/0378-1119(88)90330-7.PMID 3243435 
 
 

 
 
 
Although clustalw is not a favored tool for multiple sequence alignment, clustalx 
provides a nice graphical interface for visualizing sequence alignment. Here is how 
to use it: 

 
1. download clustalx from http://www.clustal.org/ 

 
 
2. click on the right side to get to the download page 

 

http://en.wikipedia.org/wiki/Digital_object_identifier
http://dx.doi.org/10.1016%2F0378-1119%2888%2990330-7
http://en.wikipedia.org/wiki/PubMed_Identifier
http://www.ncbi.nlm.nih.gov/pubmed/3243435
http://www.clustal.org/
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3. connect to the download page 

 
 
4. install on Windows 
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5. find clustalx in the start->program->clustax 

 
 
6. this is what clustalx look like 
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7. load multiple aligned sequences 
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8. you can also load in multiple unaligned sequences 

 
 
and do clustalw alignment 
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you will be asked where you want to save the alignment results (an alignment and a 
dendrogram) 

 
 
finished 

 
 
9. you can save the alignment as a postscript format file 
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you may choose different options 

 
 
I am gonna save it in the desktop folder 
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10. you may use acrobat pro to convert the ps file to a pdf file 
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Part 2: 
MEGA5: Molecular Evolutionary Genetics Analysis version 5 
 
MEGA is an integrated tool for conducting sequence alignment, inferring phylogenetic trees, mining web-
based databases, estimating rates of molecular evolution, inferring ancestral sequences, and testing 
evolutionary hypotheses. MEGA is used by biologists in a large number of laboratories for reconstructing the 
evolutionary histories of species and inferring the extent and nature of selective forces shaping the evolution 
of genes and species 

 
Mega was developed as a software with GUI, but recently it released a command line 
version to facilitate large scale analyses using terminals: 
http://www.kumarlab.net/pdf_new/KumarTamura12a.pdf 
 

 
 
1. find MEGA at http://www.megasoftware.net/ 

 
 
2. it's free, but you need to fill out an on-line form to download 

 

http://www.kumarlab.net/pdf_new/KumarTamura12a.pdf
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I also put a recently downloaded file at 
http://cys.bios.niu.edu/yyin/teach/MEGA5.10_Setup.exe 
 

 
 
3. follow the instructions to install 

 
 
4. this is what MEGA looks like 

http://cys.bios.niu.edu/yyin/teach/MEGA5.10_Setup.exe
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5. let's load an aligned sequence file 

 
 
6. a new window called sequence editor will appear 
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7. convert the aln format to meg format 

 
 
8. save it as a meg file 
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9. what meg format look like: 
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10. now let’s open the saved meg file 
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11. you will be asked for the data type 

 
 
12. the data is loaded; we can build the tree now 
You may choose from a list of different building algorithms 
Basically, maximum likelihood is the most accurate but also the slowest 
Neighbor-joining and maximum parsimony are also very popular and faster if you 
have over 50 sequences or longer sequences 
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13. you may choose parameters for tree building, but let’s try default first (the 
default ones are the fastest but less accurate) 
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14. the tree graph is shown as rectangular view by default 
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15. how do we have statistical values on the internal nodes? 
This time we want to go back to choose neighbor-joining algorithm because it is 
much faster than maximum likelihood. Here we also want to choose bootstrap 
method to test the phylogeny, then we will have statistical values for each node. 

 
 
16. now we have the bootstrapped neighbor-joining tree. 
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How are bootstrap tests performed? 
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17. if we want to have more accurate tree, we can tune more parameters to use 
sophisticated statistical models to estimate the tree 

 
 
Note the tree topology and bootstrap supports changed? 
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18. If we want to start from unaligned sequences and use built-in clustalw or 
MUSCLE to perform sequence alignment: 
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The alignment editor: 

 
 

 
 
Select MUSCLE alignment 
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