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me
• Finished my master’s in 

June and became a Ph. D. 
student in July 

• Collaborating with 
epidemiology researchers 
at the Dept. of Community 
Medicine 

• I’m not a biologist. Sorry 😅 
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NOWAC

• Identify relationships between lifestyle and risk of cancer 

• Ongoing study since the early nineties 

• Lots of data: Over 60 000 blood samples and 800 biopsies
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Background and Motivation

• Need a fast and interactive way of looking at many biological 
processes 

• Manually collecting information from different databases is tedious 
and boring 

• Researchers should focus on what they do best



Kvik

• Integrates pathways and other information from KEGG together with 
data from the NOWAC study  

• Makes it accessible through a web application that you can use on 
any device
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What’s under the hood? 

User Kvik Browser

KEGG 
Databases Kvik Servers

Data storage 
Information retrieval  
Statistical analyses

In your web browser, lightweight 
application

In Japan! 



KEGG: Kyoto Encyclopedia of Genes and 
Genomes 
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KEGG

• Two options for retrieving data 

• Expensive FTP-licence 

• Free REST API



KEGG REST API
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KEGG REST API

• There is a lot you can do with it!  

• See rest.kegg.jp for more information 
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KEGG Pathways 



KEGG Pathways 

<pathway name=“path:hsa05130” … > 
 <entry id=1 name=”path:hsa048140” … > 
 . 
 . 
 . 
 <relation entryid1=1 entryid2=3 … > 
 . 
 . 
 . 
</pathway>



Combining image and KGML
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Pathways in Kvik

Static image from 
KEGG Final visualiation

Get location from 
KGML file, and color 

the gene according to 
data from NOWAC



Pathway similarity
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Performance

• Long latency (time to retrieve something) when using the REST API 

• Kvik uses caching to reduce this latency



Future work

• Visualize more than one pathway at a time 

• Make the web-application capable of handling more than one user 

• Making it publicly available at kvik.cs.uit.no 



Concluding Remarks
• Kvik provides interactive exploration of biological pathways from 

KEGG and gene expression data from the NOWAC study 

• Without any installation or plug-ins, researchers can start exploring 
the data instantly  

• Kvik uses KEGG to provide pathway maps and other information 

• Open-sourced at github.com/fjukstad/kvik 



Pathways on the Display Wall

• At the dept. of Comp. Sci. 
we got a wall-sized display 
with a 7168x3072 
resolution! 

• Visualize all the pathways! 



Thank you!
Bjørn Fjukstad 
bjorn@cs.uit.no

Kvik — Lead sled dog on Fridtjof Nansen’s 
expedition to the North Pole


