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

 

This week’s assignment introduces basic network analysis algorithms. 

5 Assignment 5 
• Deadline 02.06., 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) 
• REMARK: You can solve tasks 5.1 & 5.2 with any programming language of your choice (instead 

of using the Flink framework). If you decide for this, you lose 50% of the points. 

5.1 Create a Disease Gene Network (5+5+2 points) 
Use your favorite approach (editor, Excel, programming language, Bash script, …) to do the following: 

a. Use the OMIM database (http://www.omim.org/downloads) to create the Disease Gene 
Network as described by Goh et al.1. Store the network in the vertex/edge list format that is 
usable by Flink (i.e. the Connected Component2 and PageRank algorithm3). 
Hint: you can use your own disease categorization / grouping. 

b. Run the Flink Connected Component Algorithm and store the largest connected component in 
text files. 

c. Briefly discuss your approach and the result. 
 

5.2 Determine most important genes (8+2 points) 
a. Run the Flink PageRank algorithm on the largest connected component created in the previous 

step and report the top 10 most important genes. 
b. Interpret and discuss (briefly!) the results.  

 

5.3 OPTIONAL: Visualize your results (5 points) 
a) Use the Gephi software4 to visualize the largest connected component and include a screenshot 

in your results. 
 

5.4 OPTIONAL: Back to matrix completion (10 points) 
Use the full gene/disease network created in Assignment 4 and determine the relevance for each node 
(using the PageRank algorithm).  Use this ranking to reduce the network size – simply delete unimportant 
nodes. Repeat the Matrix Completion algorithm on the reduced network and report your findings. 

1 http://www.pnas.org/content/104/21/8685.full 
2 http://ci.apache.org/projects/flink/flink-docs-release-0.8.1/examples.html#connected-components 
3 http://data-artisans.com/data-analysis-with-flink.html 
4 http://gephi.github.io/ 
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