
Analyse von großen Datensätzen in den Lebenswissenschaften - SS15 
Tim Conrad & Christof Schütte 

 

The goal of matrix factorization is to recover a low-rank matrix from irrelevant noise and corruption. An 
instance of this problem is called matrix completion which consists of recovering or approximating a low-
rank matrix based on a few (possibly noisy) samples of this matrix.  

This week’s assignment will use this approach to predict unknown associations between genes and 
diseases. 

4 Assignment 4 
• Deadline 26.05., 23:59 
• All source-code(s), result and intermediate files and a description file need to be sent as ONE 

zip-file through the Slack platform as personal message to Tim Conrad) 

4.1 Construction of the Diseasome1 matrix (10=8+2 points for matrices R1 and R2) 
Use your favorite approach (editor, Excel, programming language, Bash script, …) to do the following: 

a. Download the content of the OMIM database (http://www.omim.org/downloads) 
b. Understand which data is stored in the downloaded files.  

Hint: you will NOT need all the files for the remaining tasks. 
c. Create a matrix R1 that consists of genes (G; columns) and diseases (D; rows). If a gene G_i is 

associated with a disease D_j, the respective cell R(i,j) should contain a “1” (for now).  
Hint: you only need to store this matrix as list (text file) containing the known tupels (G,D,P), 
where the probability (P) is always “1”. 

d. Using the knowledge from the lecture: create a matrix R2 (from R1) which does not contain 
problematic entries. 

4.2 Matrix Completion for OMIM (10=5+5 points) 
a. Use your favorite programming language (Matlab, Octave, R, Java, C++, …) and appropriate 

toolkit (or library) to perform a matrix completion on R2. 
b. Interpret and discuss (briefly!) the results.  

4.3 Flink (10=8+2 points) 
a. Perform Matrix Completion using the Flink framework. 
b. Compare the results from 4.2 and 4.3. 

4.4 OPTIONAL: Interpretation (5 points) 
Choose one of the diseases for which many gene associations changed and use the EnrichNet tool2 to 
find out in which pathways they play a role. Discuss the findings briefly.  

1 See here for explanation: http://www.pnas.org/content/104/21/8685.full  
2 http://www.enrichnet.org/ 
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