
September 2009 Menlo Park, CA

Web-Based Pathway

Visualization with VISIBIOweb

Ugur Dogrusoz

Head, Bilkent Center for Bioinformatics,
Associate Professor, Computer Eng Dept,
Bilkent University, Ankara, Turkey



2

Tools

! PATIKAweb [v.1 in 2004, v.2.1 in 2007]

o based on a commercial visualization component
o browser-based, advanced interactive visualization

o BioPAX level 2 and PATIKA formats, PATIKA (state and entity)
views/notation

! ChiBE (Chisio BioPAX Editor) [v.1 July 2009]

o based on a generic visualization application developed in-house

o open source application, advanced interactive visualization

o BioPAX level 2 format, PATIKA state view/notation

! VISIBIOweb [v.1 August 2009]

o based on Google MAPS API

o open source, browser-based, interactive visualization
o BioPAX level 2 format, PATIKA state view, SBGN notation

http://www.bilkent.edu.tr/~bcbi Menlo Park, CA
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VISIBIOweb sample screenshot

http://www.bilkent.edu.tr/~bcbi Menlo Park, CA
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VISIBIOweb architecture

! An open source thin-client, browser-based JavaScript
application based on Google MAPS API

http://www.bilkent.edu.tr/~bcbi Menlo Park, CA



5

VISIBIOweb view persistence

!Ability to embed pre-constructed views in
your own web page (e.g. as a frame) w/
exact same interactive interface

http://www.bilkent.edu.tr/~bcbi Menlo Park, CA
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VISIBIOweb layout service

!Use it for layout in your own tool
" input topology & receive geometry using simple

XML format

!Uses compound graph layout algorithm by
Dogrusoz et al [INS, 179, pp. 980-994, 2009]

http://www.bilkent.edu.tr/~bcbi Menlo Park, CA
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VISIBIOweb graph exchange format

http://www.bilkent.edu.tr/~bcbi Menlo Park, CA
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VISIBIOweb SBGN compliance

!Comply w/ SBGN (process diagrams) for all
types of entities, processes, interactions, etc.,
where applicable in BioPAX level 2 format

http://www.bilkent.edu.tr/~bcbi Menlo Park, CA
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VISIBIOweb SBGN compliance

http://www.bilkent.edu.tr/~bcbi Menlo Park, CA

ERK/MAPK
targets from
Reactome
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VISIBIOweb SBGN compliance

http://www.bilkent.edu.tr/~bcbi Menlo Park, CA

Class IB PI3K
non-lipid kinase
events from
NCI PID
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VISIBIOweb SBGN compliance

http://www.bilkent.edu.tr/~bcbi Menlo Park, CA

Amaranthin
biosynthesis
from BioCyc
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VISIBIOweb SBGN issues

!Notation should pay more attention to the
needs of editing and layout software (at least
present alternatives for convenience)

http://www.bilkent.edu.tr/~bcbi Menlo Park, CA
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VISIBIOweb SBGN issues

!Entity pool nodes
" complex members touching misleading ***
" complex labels need dedicated space **
" the larger complex corner cut-off the bigger wasted

space *
" use of circles problematic for varying label sizes *

!Process nodes
" hyper edges ! ports ***

" tags should be different than regular glyphs (like notes
in UML) *

http://www.bilkent.edu.tr/~bcbi Menlo Park, CA
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VISIBIOweb SBGN issues

!Reference nodes
" unusual way to specify pathway abstractions

(submaps); presents difficulties for compound
representation ***

!Container nodes
" container node label should have dedicated space **

!Connecting arcs
" equivalence arc should be different than regular arcs

(dashed?) **
" tilted stoichiometry coefficient problematic *

http://www.bilkent.edu.tr/~bcbi Menlo Park, CA
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VISIBIOweb future work

! Interactive editing facilities (move to
Adobe Flex?)

!Complexity management
(expand/collapse) techniques

!Querying facilities
!Other view types (e.g. entity relationship)

http://www.bilkent.edu.tr/~bcbi Menlo Park, CA
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