
READ ME File for Genome Clustering Program. 

 

After the installation is complete, you will see a shortcut to CLusterMain.py file.  

 

Double click on the icon to start using the program. You will see a window shown below. 

 

 

First thing you want to do is cluster the sequences, so click on “Cluster” button. You will then 

see an input dialog box that will ask you for percentage threshold you want to use to cluster the 

sequences. Use a number between 0-1 where 1 represents 100% match.  

Threshold (% match): This is the minimum percentage match that the sequence must satisfy 

compared to the representative sequence to be clustered in the particular cluster. It is a number 

between 0 and 1, where 1 means 100% match. Different threshold suggests different level of 

similarity. Such comparison suggests relationships involving structure, function and the 

evolution of the two genes from a common ancestor genome. Perhaps 99% match suggests that 

the sequences in each cluster belong to same species and 97% match suggests that the sequences 

belong to same family. Biologists better judge of the fact that I am. 

 

 
 

Next you will be prompted to select fasta file that contains the sequences to be clustered. It is the 

file containing raw pool of DNA sequence data obtained from the sample collected directly from 

the environment. General format of the file contains brief sequence information in one line and 

actual DNA sequence in the other line. I am selecting seq10.fasta that has 10 sequences in it. 



 

After you select the file name, it will cluster the data in the file and store the result in a file 

named with filename format „filename‟+At+‟threshold‟.data in c:\python26\src. This file is not 

readable to us however the text file created with filename format „filename‟+At+‟threshold‟.csv 

is readable to us if opened with notepad.  



 

 

If file was clustered before using same threshold then it will ask the user if he wants to load the 

data from the saved file or go through new process of clustering.  

 

If you click yes, the data from previous cluster will be loaded eliminating the clustering process.  

 



 

 

If you click no, it will ask you if you want to customize your parameters and go through 

clustering process. 

 We are using global alignment with gap penalty to align our sequences so if you select yes it 

will prompt you for match value, mismatch value and gap penalty. By default they are 1,-1 and -

1 respectively. 

 

 

Pair wise global alignment with linear gap penalty algorithm compares similarity of two 

sequences and aligns them based on the similarity score. We are using global alignment to find 

the best match of both sequences aligned end to end assuming the two sequences are basically 

similar over the entire length of one another. The main goal of this alignment is to determine the 

correspondences between substrings in the sequences such that the similarity score is maximized. 

Sequences may be of different length and may have diverged from common ancestor through 

various mutations. Trying to adjust these facts during alignment will result in gaps. Two main 

variables that we will be using during alignment are  

 substitution matrix function 



o s(a,b) indicates score of aligning character a with character b 

 gap penalty function 

o w(k) indicates cost of a gap of length k 

o There are different gap penalty functions that can be used but for simplicity we 

will be using linear gap penalty function, w(k) =gk where g is a constant. 

 

I let users enter these match score, mismatch score and gap penalty score if the user selects to 

customize the parameter but for the clustering purpose, if you want the clusters to be independent 

of these scores, it is recommended to use 1 for match score, -1(-ve of match value) for mismatch 

score and -1 (same as mismatch score) for gap penalty score which are the default values if the 

user selects not to customize the parameters.  

 

 

 

 

 

 

As an extra function we added a filter system, that will go through the sequence and count the 

number of “N”(unknown nucleotide)  in the sequence. 0.1 indicates accept sequences whose 

count of “N” is less than 10% of its total length 



 

Clustering process will start after you have set all these values. 

 

Once it finishes writing to a file, go back to the initial window and click Abundance graph 

button. 

 

“Open file” box will appear asking you to select the file to draw abundance graph from. Select 

the .data file that was created during clustering process. 



 

This input dialog will appear asking you to enter title of the graph. This string will appear in the 

graph and will be used to describe the nature of the graph. 

 

A new window will open with a Abundance Graph and 4 buttons.  



 

 

The graph will be saved as jpeg file when you click save graph button. You will be able to select 

where to save the file and name the picture. You must have noticed that the graph is being scaled 

to fit on the screen. To see the abundance of all the clusters click on “Abundance Summary” 

button. 



 

 “Show Report” button will open the .csv file that contains details of the sequences in each 

cluster created during clustering process. 



 

 

To analyze the result more click on “Analyze” button.A new window will open when you click 

on “Analyze” button. The new window will look like this. 

 



You can select the database required to send the sequence to blast from “Database” combobox.  

 

If you need help understanding which database to select then click on “Database help” betton. 

“Database Help” button will open a pdf life that lists description of the available databases in 

“Database” combobox.  

 

Next you can select the cluster you want to analyze from the “Clusters” combobox.  



 

You can now classify the whole cluster using the classifier function on www.rdp.cme.msu.edu as 

long as the characters in the cluster are less than 10000.   

 

Result obtained from the classification process is listed below.  

http://www.rdp.cme.msu.edu/


 

You will then be redirected to a webpage that lists the result as well. 

 

On the webpage you can click on “show assignment detail” to see the detailed classification of 

sequences.  



 

You can click of “download as text file” button to download the result in text format.  

Instead of sending whole cluster to classifier, you can select to send only one sequence in the 

cluster to the classifier by selecting a sequence from “Sequences in selected cluster” combobox 

and clicking on “Cluster Sequence” button.  

 



  

 

When you are ready to send the selected sequence to blast, select the database and click on “Send 

to Blast” button. 

 

Result obtained from blast will be opened will be opened in notepad. The file named 

blastresult.txt will be created in C:\python\src. You must remember that the file is overwritten 

every time the sequence is sent to blast so if you want to save the blast result you must 

either rename the file or save it in a different location. 



 

 

If you go back to the original screen shown below, you will see a button labeled “Pipeline 

Cluster”. You can use this button to queue clustering job with default settings. 

 

Once you click on the “Pipeline Cluster” button you will see a dialog box to select a file. 

Remember that it only takes .txt files with file name and percent threshold separated by a space 

on each line. Example is shown below.  

 



Everything that prints out in the console screen will be recorded in log.txt file. Please do not 

worry if you cannot scroll further up. 

 

Now go to the “C:\python26\src” directory to find saved log files called log.txt.  

 


