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GeneMANIA: Introduction

Real-time gene function prediction tool

Available as:

— Interactive web site (http://genemania.org)
— Command line tool

— Plugin for Cytoscape 2

— App for Cytoscape 3

Java

LGPL licensed

Code available upon request



http://www.genemania.org

GeneMANIA: Introduction
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GeneMANIA: Overview

Guilt by association

BRCA1
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GeneMANIA: Overview
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GeneMANIA: Overview
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GeneMANIA: Overview
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GeneMANIA: Overview

“How are these genes related in the context of these networks?”
List of gene names List of network names

Provided by user

Gene function Functional
annotation GeneMANIA association data
(e.g. GO) (i.e. edges)

Functionally annotated network
of extended list of genes
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GeneMANIA: Overview

List of gene names List of network names
~150k across 7 organisms ~1400

Provided by user

. Functional
Gene function association data
annotation GeneMANIA .
(e.q. GO) (i.e. edges)
& ~290M

of extended list of genes

Functionally annotated network 20+ GB
data set
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GeneMANIA: Challenges

Accuracy

Speed

— Real-time predictions
Scalability

— We add new data regularly
Portability

— We support multiple environments with very
different user interaction models
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GeneMANIA: 15t Attempt

Does not scale!

Controller

Model ‘ MANIA Engine

ORM
(Hibernate)
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GeneMANIA: 2" Attempt

MANIA Engine

Serialized

MANIA Model

Objects

(Graph model,
domain model
Controller mappings)

Domain

Model Lucene
cglib-based
Mapper

Lucene

Lucene
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GeneI\/IANIA Web Site

Web Browser MANIA Engine

Cytoscape Web MANIA Model Serialized
Objects

(Graph model,
Tomcat domain model

) mappings
Web Back-end ActiveMQ ppings)
Separate “Worker” VM

Job Queue

Model Lucene

cglib-based
Mapper

Lucene

Lucene
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GeneMANIA: Cytoscape

MANIA Engine

Cy2 Cy3
Cy2 Plugin Cy3 App

Serialized

MANIA Model
Objects

(Graph model,

Command domain model
Swing Ul line Ul mappings|

Domain

Model Lucene
cglib-based
Mapper

Lucene

Lucene
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Cytoscape: Introduction

e Extensible network
analysis and
visualization platform

* Desktop application \_\
* Java

\/\\
e Open source ’

— LGPL
— http://cytoscape.org
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Cytoscape: Introduction
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Cytoscape: Introduction
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Cytoscape: 2.X “Architecture”

2012-11-16

-,
mnscannlr;:_w yiopanels

YIS sde

sl
Ao groin

0
%}1‘!‘ I:In'.lmm.rwl:hr:-

i a8 T |;|
Eaitall l:;r‘I ) '.‘l" I

AylG

¥ = int
oushies
cwm:ap@r.ﬂanﬂu

GeneMANIA & Cytoscape: JSMF Workshop on Plug-and-Play Macroscopes

19



Cytoscape: Challenges

Dependencies
Cytoscape AP (e.g. IDOM, Lucene)

140+ third-party plugins

Large user community



Cytoscape: Challenges

Dependencies

Evolving (e.g. JDOM, Lucene)
Cytoscape API

N

140+ third-party plugins

Large user community



Cytoscape: Challenges

| Conflicting
Evolving dependencies
Cytoscape AP (e.g. JDOM, Lucene)

N —

140+ third-party plugins

Large user community



Cytoscape: Challenges

| Conflicting
Evolving dependencies
Cytoscape AP (e.g. JDOM, Lucene)

N\ —

Many broken third-party plugins

l

Large unhappy user community
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Cytoscape: Solutions

e Evolving API

— Semantic versioning

3.0.0.

7NN

major minor micro

f f f

API API Non-API
breakage addition change



Cytoscape: Solutions

e Conflicting dependencies

Plugin B

Lucene 2.9 Lucene 2.9

Common Classloader
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Cytoscape: Solutions

e Conflicting dependencies

Plugin B

Lucene 2.9 Lucene 3.0

Common Classloader
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Cytoscape: Solutions

e Conflicting dependencies

— OSGi: dynamic module framework

Plugin B

Lucene 2.9 Lucene 3.0
Bundle A Bundle B
Classloader Classloader
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Cytoscape: Solutions

e Conflicting dependencies

— OSGi: dynamic module framework

2012-11-16

Plugin B

Lucene 3.0

Bundle B
Classloader

Lucene 2.9

GeneMANIA & Cytoscape: JSMF Workshop on Plug-and-Play Macroscopes

28



Cytoscape: 3.0 Architecture

Appllcatlon Layout

‘A

Work SeSS| Presentatlon

Property VizMap '

Vlew Model

Data Model
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