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BioLayout Express3D
Charakteristics

= .....is an application Designed for integration, visualisation and
analyses of large network graphs derived fromm biological data

= ....is based on an earlier program, Bio Layout Java, written in Java
and utilizing Java 2D for graphics

= ....is an independant platform and runs on Windows, Apple Mac or
Unix Systems. It has been designed to work on all standard

computing platforms (Windows 32/64bit, MacOSX, Linux 32/64bit)
and to make best use of the available hardware

= ....can render graphs of up to 30,000 nodes and 2-3 mil. edges using
standard workstation hardware with 3D accelerated graphics card

= ...is suited for user with interaction with larger and complicated data
set. Allows the display to pack information more effectively in the

viewing area




BioLayout Express 3D
Functionality

" Hardware-accelerated Open GL framework is used, combined an
optimized layout algorithm and graph clustering (which allows the
user to effectively explore graphs and data sets beyond the reach of
other tools with standard consumer computer)

" |t also supports the input of data in a number of standard graph
formats and appropriate data from any source can be visualized

" Transforming gene expression data into a network graph based on
correlation network

= Able to display and cluster large graphs in two- or three-
dimensional space

#Visualization of networks in 3-dimensions provides a fast and
powerful interface to understand the often complex
relationships between the entities represented in the graph




BioLayout Express 3D
Algorithms & Tools

= Markov clustering algorithm (heavily optimizied C-based MCL, Graph
clustering)

= Java 1.6 language
= Java 1.6 Generics and lterator compliant code
= OOP for graph modeling and processing

= Modified Fruchterman-Rheingold layout algorithm for 2D/3D graph
positioning and display

= JOGL Sun Api ( For fast native OpenGL 2D/3D rendering engenes)
= Apache Xerces SAX XML parser (GraphML parsing and file creation)
= NSIS library (istaller support for Windows platform, JRE included)




BioLayout Express 3D
Algorithms — MCL

" MCL - Is state-of-the-art general purpose clustering algorithm

= Represents a powerful approach to dividing graphs nonsubjectively
into discrete chunks of genes (These genes share similarites in their

expression)
= Uses the general properties of clusters
" - ot of internal edges
" - |ess of external edges
= Based on simulation of stochastic flow in graphs
= Fast and scalable

= Used for identification of ortholog groups, protein compleses,
molecular pathway discovery




BioLayout Express 3D
Input Formats - Conventions

" Usually text files representing columns of data
= Data points separated by tabs
" Each node has a unique identifier

" Text entries are enclosed by quotations (e.g., ,,Protein
Kinase Alpha“)

*Comments placed in file by proceding them with ,,//“

" Advanced options placed at the end of the input file
(e.g., // NODESIZE)




BioLayout Express 3D
Input Formats

=Simple multicolumn format (.layout, .txt)
"Reactome OWL format (.owl)
"Cytoscape SIF format (.sif)

*"Matrix files (.matrix)

"Expression data input format (.expression)

“Graphml (.graphml)

*Creation of classes




Expression data input format

Unique;ProbelD
Tub;gnf1mO0002 _f at
11 6;2nf1mO0009_s_at

Cul7;enfim00122_a_at

Description
tubulin, alpha 7
interleukin 16

c cullin 7

Annot.1

Term1

Term?2

Term3

Annot.2

Term

Term

Term2

Data1

245.6

125

302

Data2

278.9

203

288

Data3

364.6

235.2

134.7




Aim Of The Work

= Network graphs represent coexpression relationships within a data set (above
the threshold level)

= Breaking them down into modules/unites of coexpressed genes by clustering
the graphs

= Aims to help biologists to find the degree of differential expression between
experimental conditions or biological degree

= Make genes, that share the same function and are tightly coexpressed
(Ribosomes), form cliques within a network

= By dropping the correlation threshold the graph is getting larger = basal Genes,
weakly coexpressed, with little differential expression account for more of the
graph structure

" True exploration of the data

= Provide an interface for exploration of large portions of data and integration of
other information




BioLayout Express 3D
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BioLayout Express®® is a powerful tool for the visualization and analysis of network graphs. Network-based
approaches are becoming increasingly popular for the analysis of complex systems of interaction and high
dimensional data. Networks can be produced from a wide variety of relationships between entities. In biology Search
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Computer Setup



The Load Expression Data Dialog

.+ Load Expression Data

b7 | MinCorrelation | Pearson v | Corr. Metric | Column 19: offactory bulb v | Data Columns Start
bt feommaz  fowmns e
Name; Probe [D gene Description (GNF 1M, Sanger) |0.¢
AFFX-18SRNAMur/X00686_3_at, AFFX-18SRNAMur/X00686_3_at 26
AFFX-18SRNAMur/X00686 5 at; AFFX-18SRNAMur/X00686 5 at 2%
AFFX-185RNAMur/X00686_M _at, AFFX-185SRNAMur/X00686_IM _at 26
Actb; AFFX-b-ActinVur/M12481_3 at |Actb actin, beta, cytoplasmic
Actb; AFFX-b-ActiniViur/M12481_5_at |Actb actin, beta, cytoplasmic

<
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Navigation in 2D and 3D



Visual Preferences for Nodes and Edges




EGS Dialog — CV 0,95

.. Expression Graph Settings

Graph Size vs Corr. Threshold

GI707 1727374757677 78790 0 1828384550507 8389900 1923 1349595 97399400

Correlation Threshold
Nodes: 3107, Edges: 201877, Squared Correlation (R’) =0404

Please Select A Correlation Value: - ] 0.95




EGS Dialog — CV 0,85

i Expression Graph Settings
Graph Size vs. Correlation Threshold Graph Degree Distribution
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The Main BioLayout Expressi3D graph window

HioLayot Express JU 3,0 Updato 6 | C:\Documants and Softings\tfreeman\lesktop\iohiyoud jariielayout test data\GHFIM mouse_tissue atlas MASS.peassen |
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The Main BiolLayout Expressi3D graph window
Cv 0,85
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The Class Viewer on the top with main
BioLayout Express3d graph window below

[ Render Al Current Class Set Plot Images To Fies As... | [ Render Plot Inage To Fie As... | Select Current Class Set: MQL 2.2.6 v [Z)View M Class Sets
[Jtogscok [Jardures [JchssMean [ SelectionMesn [C]Rescale [ Axes Logend | Selected Neme = gene Desarption (GAPIM; Sanger) _MQL.2.2.6
X T = =7 2 > =) 1130001 7 X0200k; oré1mi5225_.. [l 1300017)02R% M RIKEN cONA 1300017302 .. -
45,4612 | | =] |13000190080k; orf Im2s543_.. I 1300019)06RK B RIKEN cONA 1300019008 ..
nyoi =] 170001 5230, g 10140535 .. 1700015 25k T AINEN DNA 170001 525 g.. ) Chusier003
a8 o831 =) 2810007 224R0K; ¢rf LmAT735_.. [ 2610007)24Rk [ RIKEN cONA 2610007324 ... [l Cluster003
[,0904 L ] {Abcat; onf1w07216_a_at | Abcad 0 ATP-bindrg casselte, sub
g?:::;.y B = | Abcbil
87123 ) “Awoal
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Results

Pro:
Contra:

Network Navigation:

3-D Visualisation:
Installation:
User:

Visualisation of huge datasets
Could not run the GraphML Input
Mostly navigible

Useful, if works

Very easy on Windows platform
Generally scientists




Results — Platforms &
Installation

Latest Version - BioLayout Express3P 3.2

Windows
= JAVA SE Runtime Envirenment 7
= 32 Bit/ 64 Bit
Mac OS X
= |nstaller
Linux
= JAVA SE Runtime Envirenment 7

= |nstaller
= 32 Bit/ 64 Bit
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