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Challenges and opportunities 
in the post genomic era

• I will next year generate more data than all up to now

• But asking the crucial questions is still difficult!

• Need analysis methodology to match the power of 
data generation systems



Or take the enormous increase in public data

ENCODE, FANTOM, GEO, Roadmap Epigenomics ...



CpG Islands AT simple repeats

Chr. 17: 93.25 Chr. 19: 47.75

High melting temperature

Tekst

Low melting temperature



This can’t be it?!

?



The whiteboard view of 
genome data

Genome

Reference genome 
acts like coordinate 

system
 for genomic data

chr21!10079666!10120808!NM_001187

chr21!13332357!13412442!NR_026916

chr21!13700575!13700652!NR_036164

chr21!13904368!13935777!NM_174981

chr21!14137324!14142556!NR_026755

The reference genome acts as a line



Delineating basic types of 
genomic tracks

Points

Segments

Function

Bins



Cataloguing generic analyses of relations 
between the formal data types



Biological example

• B-cells important for the pathology of 
multiple sclerosis?







@REGION=__chrArms__

@BINNING=*

@TN1=Chromatin:Chromatin%20state
%20segmentation:wgEncodeBroadHmmGm12878HMM:1%20Active
%20Promoter

@TN2=Phenotype and disease associations:Assorted 
experiments:Multiple Sclerosis, Sawcer et al. (2011)

@ANALYSIS=RandomizationManagerStat(tf1=TrivialFormatConv
erter,tail=more,assumptions=PermutedSegsAndSampledInters
egsTrack_,rawStatistic=TpRawSegsOverlapStat,maxSamples=1
00,numResamplings=100,tf2=TrivialFormatConverter)

hg18|@REGION|@BINNING|@TN1|@TN2|@ANALYSIS



@REGION=__chrArms__

@BINNING=*

@TN1=Chromatin:Chromatin%20state
%20segmentation:wgEncodeBroadHmmGm12878HMM:* 1%20Active
%20Promoter

@TN2=Phenotype and disease associations:Assorted 
experiments:Multiple Sclerosis, Sawcer et al. (2011)

@ANALYSIS=RandomizationManagerStat(tf1=TrivialFormatConv
erter,tail=more,assumptions=PermutedSegsAndSampledInters
egsTrack_,rawStatistic=TpRawSegsOverlapStat,maxSamples=1
00,numResamplings=100,tf2=TrivialFormatConverter)

hg18|@REGION|@BINNING|@TN1|@TN2|@ANALYSIS



B-cells important for MS?

• MS-associated regions (GWAS)

• Active regions in B-cells (chromatin state AP)

• Do MS overlap unexpectedly with B-cell AP?

• But: They may also overlap other-cell AP..

• Must use case-control analysis









The Genomic 
HyperBrowser

• Robust statistical treatment

• Dynamic Galaxy web interface

• Determines meaningful analyses and options from data

• 76 statistical analyses

• 42 analysis-centric tools



Tracks suitable 

for analysis

Explorative plots

of tracks and

relations

Visualization

5 tools

Hypotheses

supported

by data

Hypothesis 

testing

Analyze 
genomic 

tracks

Unsupervised

subgrouping

of tracks

Clustering

analysis

Cluster 
tracks

Hypotheses on

3D co-localization

supported by data

3D

analysis

Analyze 
spatial

co-localization

Statistics

on tracks and

relations

Descriptive

statistics

Analyze 
genomic 

tracks



Tracks suitable 

for analysis

Basic track

representation

External track

collection

(UCSC, ENCODE)

Galaxy 

history

data

Visualization Clustering 3D

Generate

tracks

6 tools

HB track

repository

Extract
track
tool

Customize

tracks

4 tools

Data preparation

Data customization

Analysis

Spreadsheet /

tabular files

Format & 

convert

2 tools
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If you have a genomic track, we can analyze it!

If you have a generic question for which we 
have no answer, we will develop it! 

• Google “HyperBrowser” and try out the web system

• PubMed “HyperBrowser” and skim through our 2013 
NAR article


