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Complex Diseases Require Data From 

Several Levels 

Clinical 

Genetics 

Transcriptome 

Epigenetics 

Proteomics 

100 samples lead to 
~200 million data  
points. 



The Role of Bioinformatics in Biomedical 

Research 

 Storing the data and computing power are the 
first (but relatively small) hurdles. 

 Analysis of large-scale, heterogeneous data is 
much more challenging than individual genomics 
or proteomics data analysis. 
 It is a different matter to analyze a couple of tens of 

samples than hundreds or thousands samples. 

 There is a need for computational 
infrastructure. 
 Writing an analysis program fast without 

proper infrastructure will lead to delays and 
errors in larger projects. 

 



Anduril 

 Anduril is a computational framework to integrate 
large-scale and heterogeneous data, knowledge 
in bio-databases and analysis tools. 

 The main design principles are: 
 Modular pipeline analysis approach 
 Scalable 
 Open source, thorough documentation 

 http://csbi.ltdk.helsinki.fi/anduril 

 Method written in any programming language 
executable from the command prompt can be 
included. 

 Produces automatically the result PDF and 
website containing the results.  
 



Glioblastoma Multiforme 

 Glioblastoma multiforme (GBM) is one of the 
deadliest cancers. 

 The Cancer Genome Atlas (TCGA) has 
published data from >500 GBM patients:  
 comparative genomic hybridization arrays 
 single nucleotide polymorphism arrays 
 exon and gene expression arrays 
 microRNA arrays 
 methylation arrays 
 clinical data 

 

 Which genes or genetic regions have survival 
effect? 
 



GBM Results in Anduril Website 



Personalized Treatment 
eAtlas of Pathology 

 

 

 

 

  



Genetics Play a Key Role in Complex 

Diseases 

 Even a small variation in DNA may have 
severe effects to protein function, cell 
phenotypes and survival. 



The Location of Mutations Matters 

 Mutations are not equally distributed along 
a gene. 

 Below BRAF-gene’s somatic mutations per 
codon. 



Use of BRAF Inhibitor In Melanoma 



Genome Medicine: Big Numbers and 

Promises 

 In genomics the number are big. 
 3x109 nucleotides 
 20,000-25,000 genes 
 ~100,000 proteins 

 These are just the building 
blocks. 
 Quite a bit to do in categorizing 

these...  

 Real topics still unresolved: 
 Dynamics 
 Context at the pathway level 
 Interactions 
 Impact of cell decisions  

 



Summary 

 Characterization of a complex disease first 
requires identifying the key variables. 

 We have tools to measure inner life of 
cells. 
 Flood of data. 

 Demand for data management and analysis 
tools. 

 Demand for novel experimental designs and 
hypotheses. 

 Personalized medicine is taking first steps. 


