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Complete analysis framework for genomic tracks - The Genomic 
HyperBrowser1,2 (https://hyperbrowser.uio.no) is a web-based framework 
designed to support any kind of analysis for any kind of data that can be po-
sitioned relative to a reference genome assembly (i.e., for any genomic 
track).
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The Genomic HyperBrowser
– 

Background
Through international projects like ENCODE, Roadmap Epigenomics, and International Cancer Ge-
nomics Consortium (ICGC), in addition to manually curated repositories like the GWAS Catalog, 
UCSC Genome Browser and Ensembl, a wealth of track data related to, e.g., gene regulation, epig-
enomic modifications, 3D chromatin conformation, or individual variation, is all available at the fin-
gertips of life science researchers. However, combining such track data into meaningful analyses is 
difficult, both at the practical level (i.e., handling file formats and tool parameters) and at the analyti-
cal level (i.e., selecting an appropriate statistics and making sure that the assumptions of the meth-
odology fits with the data).

The Genomic HyperBrowser
The Genomic HyperBrowser project has, since its initiation in 2008, aimed to provide a complete 
solution for all parts of the typical analysis workflow, starting after data processing steps like ChIP- 
seq peak calling or variant calling has taken place. The first iteration of the system focused on the 
analysis of a pair of tracks. Even with this limitation, the methodological complexities have proven 
to be immense. Several extensions3-8 have, over the years, been published based upon the initial 
two-track design, all developed in conjunction with experts in statistics.

GSuite HyperBrowser
The latest expansion, GSuite HyperBrowser9, constitutes a complete redesign of the analysis work-
flow with a focus on handling large collections of tracks, not just pairs, all the way from search and 
retrieval from data repositories, through diverse manipulation steps if needed, and throughout the 
statistical analyses themselves. A range of new collection-aware analyses have been developed, along 
with a sizeable list of pre-defined biological and biomedical analysis scenarios, with easy-to-follow 
tutorials.

coloc-stats
A recent development is the coloc-stats web page10 (https://hyperbrowser.uio.no/coloc-stats), 
which collects the HyperBrowser and 6 other methods for colocalization analysis in the same web 
interface. The methods are based on different statistical assumptions and might thus give different 
results. It is thus an advantage for researchers to be able to easily compare the different results.

Architecture
The HyperBrowser is built in a modularized fashion, making use of the Galaxy architecture for the

basic user interface. Instead of defining static tools 
via the XML-based solution in Galaxy, the system 
uses Galaxy ProTo, an extension to Galaxy that pro-
vides an alternative way to create tools. ProTo 
allows for dynamic feedback to the user, with the in-
terface being defined by real-time execution of 
Python code. The analysis framework consists of a 
highly extendable statistics engine, and a modular 
Monte Carlo simulation solution, with carefully de-
fined null model specification by various randomiza-
tion schemes. Track data access and manipulation is 
provided by the GTrackCore library. A range of sta-
tistics and tools are included, and the system is easily 
extended if needed in specific research scenarios. 
The source code is available on GitHub 
(https://github.com/hyperbrowser/genomic-
hyperbrowser).

The Genomic HyperBrowser is one of the of-
ficial services developed by ELIXIR Norway 
for the European research community. 
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extensive framework for integrative analysis across the 
genome and epigenome
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