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 Biological Networks
— Why Networks?
— Biological Network Taxonomy
— Analytical Approaches
— Visualization
* Introduction to Cytoscape

 Hands on Tutorial
— Data import
— Layout and apps



Introductions

e John “Scooter” Morris
— 2010-Current

* Adjunct Assistant Professor, Pharmaceutical Chemistry

— 2004-Current

» Director, NCRR Resource for Biocomputing, Visualization, and
Informatics (RBVI) @ UCSF

— 1985-2004

 Principal Systems Architect: Genentech, Inc.
— Cytoscape core team since 2006

— Author of several Cytoscape plugins

 SFLDLoader, structureViz, clusterMaker, chemViz,
metanodePlugin, groupTool, commandTool, bioCycPlugin
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@; _ Introductions

e Nadezhda T. Doncheva
— 2016-Current

* Postdoc researcher at the Novo Nordisk Foundation
Center for Protein Research & Center for non-coding
RNA 1n Technology and Health in Copenhagen

—2010-2016:
e Research scientist and PhD student at the Max Planck
Institute for Informatics in Saarbriicken
— Author or co-developer of several Cytoscape
plugins:
* RINalyzer, structureViz2, setsApp,
NetworkAnalyzer, NetworkPrioritizer
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Introductions

* Barry Demchak
— 2012-Current

e Chief Software Architect, Project Manager for National Resource for
Network Biology (NRNB, Ideker Lab)

— 2005-2012
* PhD Computer Science and Engineering, UC San Diego

— 1987-current
» President, Torrey Pines Software, Inc

— Cytoscape core team since 2012
— Architect of Cytoscape Cyberinfrastructure
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< Introductions

e Christian Zmasek

— 2015-Current
» Cytoscape core team (Ideker Lab)

— 2006-2015
* Postdoc (Sanford-Burnham) Comparative functional genomics
« Rintaro Saito, PhD
— 2014-Current

» Associate Project Scientist (Kumar Lab)

— 2011-2014
» Visiting Assistant Professor (Ideker Lab)

— 2002-2011

 Assistant Professor (Keio University)
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Introductions

e You?

— Clinician

— Biologist

— Bioinformatician

— Computer Scientist
— Chemist

— Other?
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< Installation

 How many have 1installed:
— Cytoscape 3.4.0
— Apps:

* Omics Analysis Collection
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¢ Networks are"' High scoring subnetwork
mE | o°
« Commonly understood T o

<0 12345678 9>10

« Structured to reduce complexity
« More efficient than tables

 Network tools allow...
Analysis
» Characterize network properties
* |dentify hubs and subnets
 Classify, quantify and correlate, e.g.,
cluster nodes by associated data
Visualization
« Explore data overlays
* Interpret mechanisms, e.g., how a process
Is modulated or attenuated 193y a stimulus
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Gene Function Prediction
shows connections to sets of
genes/proteins involved in same
biological process

Detection of protein
complexes/subnetworks
discover modularity & higher
order organization (motifs,
feedback loops)

Network evolution
biological process(s)
conservation across species

Prediction of interactions &

functional associations
statistically significant domain-
domain correlations in protein
interaction network to predict
protein-protein or genetic
interaction
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Mondrian, MSKCC
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Identification of disease
subnetworks — identification
of disease network subnetworks
that are transcriptionally active
in disease.

Subnetwork-based

diagnosis - source of
biomarkers for disease
classification, identify
interconnected genes whose
aggregate expression levels are
predictive of disease state

Subnetwork-based gene

association — map common
pathway mechanisms affected

by collection of genotypes
(SNP, CNV)
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The Challenge

Matrix heatmaps Genomic coordinates
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Fu Networks

Lin Visualizing multidimensional cancer genomics data.

* < Schroeder et al, Genome Med. 2013 Jan 31;5(1):9.

http://cytoscape-publications.tumblr.com/archive
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« Pathways
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Biological Network Taxonomy

» Interactions WA P
— Protein-Protein
— Protein-Ligand
— Domain-Domain
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« Similarity
— Protein-Protein
— Chemical similarity
— Ligand similarity (SEA)
— Others

» Tag clouds
* Topic maps
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Biological Network Taxonomy

Where do | get the network??

There is no such thing!

550 different interaction databases!

esfion....

Database

ysis Blan“ <5

rmGKB WIKIPATHWAYS
Pashwuys fov the People
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Biological Network Taxonomy

Where do | get the network?
There is no such thing!

...1n 2016

A )
CIONDE X
http://ndexbio.org
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The levels of organization of
complex networks:

» Node degree provides
information about single nodes

» Three or more nodes represent
a motif

» Larger groups of nodes are
called modules or
communities

» Hierarchy describes how the
various structural elements are
combined
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Analytical Approaches

Network topology statistics
such as node degree, degree
distribution, centralitiy,
clustering coefficient, shortest
paths, and robustness of the
network to the random removal
of single nodes are important
network characteristics.

Modularity refers to the

identification of sub-networks of
iInterconnected nodes that might

represent molecules physically
or functionally linked that work
coordinately to achieve a
specific function.

Motif analysis is the
identification of small network
patterns that are over-
represented when compared
with a randomized version of
the same network. Regulatory
elements are often composed
of such motifs.

Network alignment and
comparison tools can identify
similarities between networks
and have been used to study
evolutionary relationships
between protein networks of
organisms.
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eeeeee

~® 7 O NetworkAnalyzer - Fitted Function

A power law of the formy = ax® was fitted.

a= 148.46 b= -1.896

Correlation = 0.742
R-squared = 0.871

Note: R-squared is computed on logarithmized values.

(OK ) (Help)

V.

g
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 Small-world networks

— any two arbitrary nodes are connected
by a small number of intermediate
edges

— the network has an average shortest
path length much smaller than the
number of nodes in the network
(Watts, Nature, 1998).

— Interaction networks have been shown
to be small-world networks (Barabasi,
Nature Reviews in Genetics, 2004)
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Analytical Approaches

 Random networks
— Algonthms exist to create random networks

* Flat ral
nodes
arbitrai

« Scale-
« Small-

— Useful tc
network s

&
o
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ID AverageShortestPathLength BetweennessCentrality ClosenessCentrality
node0 1.0 0.66666667 1.0
nodel 0.0 0.0 0.0
node2 1.33333333 0.66666667 0.75
node3 2.0 0.0 0.5
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!%3 Analytical Approaches

* Network Analyzer Demao...
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&; Analytical Approaches

» Guilt by association
— Combine weak signals to get a stronger one.

— Two main applications:

« Suggest network or functional relationship based on
related data (e.g. co-expression).

 Infer function or role (i.e. in disease) based on
related data

— Some algorithmic approaches
 Random walk with restarts
« Semi-supervised learning
« Belief Propagation

— Example: GeneMANIA



!%3 Analytical Approaches

« GeneMANIA Demo...
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* Motif finding

— Search directed networks for network motifs
(feed-forward loops, feedback loops, etc.)

Session: New Session
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NetMatchStar @

An enhanced Cytoscape network
querying app

W % & W & (2) 214 downloads



Analytical Approaches

* Finding subnetworks of similarly expressed

genes

* Finding the shortest path between nodes

I A

RO1-Pathway-01

( NNNNNNN ] T\ﬁzMapperTFi IIIII | @ M
“Key Pathway Miner*

Pos/Neg | Run | Help | Results
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KeyPathwayMiner

Detects highly-connected sub-
networks where most genes
show similar expression
behavior.

W o W ¥ 7 (10) 177 downloads
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Analytical Approaches

* Overrepresentation analysis

— Find terms (GO) that are statistically
overrepresented in a network

— Not really a network analysis technique
— Very useful for visualization

[ ClueGo Results for Analysis 0.3} ik e
RNA catabolic p ClueGO
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3% Visualization of Biological Networks

« Data Mapping
» Layouts
* Animation
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Depiction
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% 0 6 Continuous Mapping Editor for Node Fill CJor

v
£2.4260 0.0060 2.058
Min=-2.426 gal1RGexp Max=2.058

Edit Handle Positions and Values

Selected Handle Position: 0 Min/Max | Add Delete |

Node Fill Color ~ Change

HAP3
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Cg Data Mapping

* Avoid cluttering your visualization with too
much data

— Highlight meaningful differences
— Avoid confusing the viewer
— Consider creating multiple network images
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Layouts
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Root Node
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» Use layouts to convey the relationships
between the nodes.

« Layout algorithms may need to be “tuned”
to fit your network.

* There is not one correct layout. Try different
things.
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Animation
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Introduction to Cytoscape

e Qverview

* Core Concepts
— Networks and Tables
— Visual Properties
— Cytoscape Apps
* Working with Data
— Loading networks from files and online databases

— Loading data tables from CSV or Excel files
— The Table Panel
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- Consortium
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Networks
e.g., PPls or pathways
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YERIGOW .
O YLLO21Y
~ VRRISW  ymmosoc ——
YKLLOIW / —
viLaw YER102W
LLo19¢ <'"' / \
YNL30IC | / YER179W YPLOSIC 1
YDRI71W — o vaaze
galFiltered.csv 0-0 @g»0-0 -Q
Table Panel O x
¢ 0D+ @ = fz)
i shared name name

YKR026C YKRO26C
YGL122C YGL122C
YGR218W YGR218W
YGLO97W YGLO97W
YOR204W YOR204W
YLR249W YLR249W
YPROBOW YPROSOW
YBR118W YBR118W
YLR293C YLR293C
YMR146C YMR146C
YDR429C YDR429C
YFLO17C YFLO17C

Network Table |

WEEENELIE  Edge Table
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[ JON ) Session: New Session

=R L ffFfL AQAQQA 2 o @ a
Control Panel 0O x
MI Style | Select (] @ Import Network from Public Databases
e Data Source: = Universal Interaction Database Client 7 | About |
1. Enter Search Conditions
Search Mode: | Search by ID (gene/protein/compound ID) 3

pS3

| Search

2. Select Databases

Import Stat.. « Database Name Records Found Database Type (Tags)

@ Active BioGrid 3006 protein-protein, internally-curated, rapid cur
J Active IntAct 1023 protein-protein, smallmolecule-protein, nucl
\:I Active MINT 562 protein-protein, internally-curated, imex cur
J Active Spike 450 protein-protein, evidence, internally-curated
@] Active BIND 321 protein-protein, smallmolecule-protein, nucl
O Active EBI-COA-nonintAct 310 protein-protein, nucleicacid-protein, rapid ci
O Active UniProt 105 protein-protein, nucleicacid-protein, smallm
\:I Active APID 91 protein-protein, imported, spoke expansion,
[ Active ChFMRI 81 smallmnlecule-nratein. internallv-curated. m

Select All | | Select None (] Automatic Network Merge

| Cancel | | Import |

\EEERECEY Edge Table | Network Table |




Loading Tables

* Nodes and edges can have

data associated with them ... ST ——
— Gene expression data . @"%
— Mass spectrometry data E

— Protein structure information

— Gene Ontology terms, etc. %

Cytoscape supports multiple
data types: Numbers, Text, IO

1‘ i

Boolean, Lists...
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[ JoN ]
. R 2
o -

£dd @

Control Panel 0 x [ s
Style | Select | Sets | /
Y A 1 of 1 Network selected o] e
w galFiltered.sif 1
(] galFiltered.sif 331 362

YMLI23C

Table Panel

&« O +

Session: New Session

QAQAQQA T e » @ Q

galFiltered.sif

\

YDR10OW
yorosse /-~ [

. YNUsW [

YPROGZW \/ / vr.us:c\ | venosse | viosew vmaaec ,/ /
/ A viLIose  voraesc
\ O\ T~

Y o |

\i\\_ /A | | EE: %
YOROSOC \\ YIL069C \ / "3 47
R MW e ~  BE : :
& \ V<ROIW
YeRo12W \ Yy -
T TR oo

&4 shared name
YKR0O26C
YGL122C
YCGR218W
YGLO97W
YOR204W
YLR249W
YPROBOW
YBR118W
YLR293C
YMR146C
YDR429C
YFLO17C

O x
W =o f(z)
name i COMMON &% gallRGex| s gal4RGex| i gal80Rex| <+ gallRGsig éf gal4RGsig ¢+ gal80Rsig
YKRO26C GCN3 -0.154 -0.501 0.292 9.1177E-4 3.5692E-6 0.011229
YGL122C NAB2 0.174 0.02 0.187 8.7295E-4 0.61707 0.00599...
YGR218W CRM1 -0.018 -0.001 -0.018 0.61381 0.9794 0.80969
YGLO97W SRM1 0.16 -0.23 0.008 0.00219... 0.00224... 0.93826
YOR204W DED1 -0.033 -0.056 -0.91 0.39944 0.31268 8.349E-16
YLR249W YEF3 -0.39 -0.394 -0.769 2.713E-8 0.04747 0.035939
YPROBOW TEF1 -0.138 0.009 -0.278 _p.9125E-4 0.89728 6.7798E-4
YBR118W TEF2 -0.074 -0.063 0.044 0.053125 0.15497 0.54556
YLR293C GSP1 -0.242 -0.247 -0.128 1.7601E-5 6.7968E-4 0.012703
YMR146C TIF34 -0.05 -0.143 -0.151 0.30844 0.00851... 0.072007
YDR429C TIF35 0.078 -0.209 0.354 0.072655 0.00117... 1.6643E-5
YFLO17C GNAL 0.131 0.122 0.124 0.00178... 0.00553... 0.050323

WGEENEGIEE  Edge Table

Network Table |
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< B < B

Control Panel 0O x
| Network e l Select = Sets |
—-— m;uc,,i _ _
Big Labels BioPAX BioPAX_SIF
f— V.
Box Custom Graphics Style default
o O—0
default black Directed galFiltered Style
Source- _ orce S
Target T
Source
Target Filtered.sif
Marquee Metallic Minimal
( B ! — Source—___
— { ) ~Target F @ mo flz)
Nested Network Style Ripple amplel .
d ork Sty PP Samp e name i degree.layout
YKR026C
Source YGL122C
e YGR218W
YGLO97W
Solid Universe YOR204W
YLRZ49W YLR249W
YPROSOW YPROSOW
YBR118W YBR118W
YLR293C YLR293C
YMR146C YMR146C
YDR429C YDR429C
Edge = Network |
& | i=

54

W = NN N W e W e

AverageShortestPathLength
15.37096774
14375
1.66666667
1.0
1.66666667
1.33333333
1.33333333
1.33333333
1.66666667
10.81048387
9.81451613

Edge Table

Network Table

ClusteringCoefficient

ClosenessCentrality

0.06505°
0.06956¢

o

0.0925(
0.10188¢

® Memory
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Session: /Applications/Cytoscape_v3.4.0-milestone2/sampleData/galFiltered.cys

[ a8 @

galFiltered.sif

Table Panel

o 0D + W = 7=

> 0-0

@

Ox

p= ¥ 4 (4
B <« &
Control Panel O x
[ Nework | Style [ISETEEN] e |
| Default filter ol
| Match any (OR) aal
x | Node: gal1RGexp ) s
between 0.5 and 2.058 inclusive.
x | Node: gal1RGexp 3| is
between -2.426 and -.5| inclusive.
™ Apply when filter changes
[ Apply || (%]

Selected 45 nodes and 0 edges in 127ms

& [=]

& shared name name v degree.layout AverageShortestPathLength ClusteringCoefficient
YLR452C YLR452C 1 8.84677419
YDR299W YDR299W 1 7.8266129
YGRO88W YGRO88W 1 9.52822581
YERO81IW YERO81IW 1 2.0
YDRO70C YDRO70C 1 10.4516129
YNLO36W YNLO36W 1 7.78225806
YDLO23C YDLO23C 1 7.8266129
YBRO45C YBR0O45C 3 9.64516129
YGL229C YGL229C 2 1.75
YALO38W YALO38W 3 6.92741935
YCRO12W YCRO12W 3 6.92741935

ClosenessCentrality

0.11303¢
0.12776¢
0.10495:

0.09567¢
0.12849:
0.12776¢
0.10367¢
0.57142¢

0.1443:

0.1443:

WCEENELIEE  Edge Table

Network Table |

@ Memory
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CQE: Saving and Exporting

» Sessions save everything as .cys files:
Networks, Tables, Styles, Screen sizes, etc

« Export networks in different formats:
SIF, GML, XGMML, BioPAX, PSI-MI 1 & 2.5

* Publication quality graphics in several formats:
PDF, EPS, SVG, PNG, JPEG, and BMP
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£ Session: C:\Program Files\Cytoscape_v3.4.0\sampleData\galFiltered.cys
File Edit View Select Layout Apps Tools

[F=1 ECN =X

4, ¥ @ 2
N IR g
Control Panel

Network | style | Select | jActiveModules|

Y A loleetworkseIec;

w galFitered.sif
o (@ oafFiltered.sif ‘

User Manual

Show Welcome Screen...

Citations...

Contact Help Desk...
Report a Bug...

About...

nz @ ‘ (1] ‘ @ An P @ Enter search term...
orr
PHOS ENOZ HIS4 PEPT -
neesea s5
PHO4 - RAP1
veri
ADH1 YGL1BIC T
PHOBL YOR100W
GCR1 .
cocig RPS2eA cwon
ENO1 MSL1
MCK1 AL o PEP12 MSLS
YNLIGSC
o SEC7 " BAS1 ATCY
YNLO91W
=8} SIN4
PRP40
GCR2
GDS1 sucz| (ARSI HSP82 st
cLB2
= PDC1 Muo2
21 CIN4 R
PRP2 .
TAH18 \
uosoc
SIP4
YNROSIC — Fae1 MIG1
GAL10
IFELO1SW.
3 PRPO LSM8 st p . e
GAL3 (_\‘AI A
(<] galFitered.sif 0-0/@o0-0 |
Table Panel 0Ox
& 0+ W = f
& shared name name i degree.layout AverageShortestPathLength ClusteringCoefficient ClosenessCentrality
YKR026C YKR026C 1 15.37096774 0.0 0.06505771 &
YGL122C YGL122C 3 14.375 0.0 0.06956522
YGR218W YGR218W 1 1.66666667 0.0 0.6
YGLOS7W YGLOS7W 3 1.0 0.0 1.0
YOR204W YOR204W 1 1.66666667 0.0 0.6
YLR249W YLR245W 2 1.33333333 0.0 0.75
YPROSOW YPROBOW 2 1.33333333 0.0 0.75
YBR118W YBR118W 2 1.33333333 0.0 0.75
YLR293C YLR293C 1 1.66666667 0.0 0.6
VAN 1AL VAN 1AL, 1 1N ©1nA0207 nn aalalelTale =} V4
< | [ ]

»

Node Table [ Edge Table I Network Table]
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& Tips & Tricks

 Network Collections
— Each collection has a “root” network

— Changing the attribute for a node in one
network will also change that attribute for a
node with the same SUID in all other networks
within the collection

— You can clone a network into a new collection
to “decouple” it and start a new root
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& Tips & Tricks

* Network views

— When you open a large network, you will not get
a view by default

— To improve interactive performance, Cytoscape
has the concept of “Levels of Detail”

« Some visual attributes will only be apparent when
you zoom in

 The level of detail for various attributes can be
changed in the preferences

* To see what things will look like at full detail:
— View—>Show Graphics Details
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& Tips & Tricks

e Sessions

— Sessions save pretty much everything:
* Networks
* Properties
 Visual styles
e Screen sizes

— Saving a session on a large screen may require
some resizing when opened on your laptop
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& Tips & Tricks

* Task monitor
— Current task displayed in status bar (lower left)
— lcon opens complete task history

 Memory
— Current status (lower right)

— Toggle open for details and “Free Unused
Memory” button
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& Tips & Tricks

» CytoscapeConfiguration directory

— Your defaults and any apps downloaded from the
App Store will go here
* App Manager
— This is where you search/install/update/uninstall
apps
— You now have the option of disabling vs.
uninstalling...

— Can also install and update apps directly from the
App Store website, if you have Cytoscape 3 up and
running
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Cytoscape: Platform

» Cytoscape as a platform

— App architecture
e http://apps.cytoscape.org

— Use cases
« Expression data analysis
* Protein complexes
 Agilent literature search
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Hands-on Tutorial

Introduction to Cytoscape:
Networks, Data, Styles, Layouts and App Manager

tutorials.cytoscape.org
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Hands-on Tutorial

App Tutorials:

http://tutorials.cytoscape.org

http:/Irbvi.ucsf.edu/cytoscape/
structureViz2/tutorial.html

http://rinalyzer.de/tutorials.php
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g Examples/Demos

 clusterMaker
— Clustering and cluster visualizations

» Agilent LitSearch Tool
— Extracting networks from abstracts

« WikiPathways
— Search and load pathway diagrams
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|\

N _Pom: Poo

le.0.0

8 00 Hierarchical cluster

= E e E am %

Control Panel

Linkage | pairwise average-linkage

sy

Filter Filter (New)

Distance Metric | Euclidean distance

Network
iea galFiltered. sif
galFiltered.sif

Nodes

331(0)

~Array sources-
Node attributes for cluster

SelfLoops
TopologicalCoefficient
gallRGexp

gallRGsig

gal4RGexp
gal4RGsig
gal80Rexp
gal80Rsig

Edge column for cluster | --None--

EHTEE

+ Indexing Network Data

~Clustering Parameters -
Only use selected nodes/edges for cluster

Cluster attributes as well as nodes

Ignore nodes/edges with no data

Advanced Parameters p

~Visualization Options
Create groups from clusters

— CIICK UK

Show TreeView when complete

' OK | | Cancel

O«

(« |

PHOS

oos | zaN




® 00

clusterMaker TreeView : gaIFiIter'e'ci-.;'i'f—mm

<

Usage Hints

View Status
— |INODEID:
GROUP327X
CORRELATIO

Click to select node

P OO0
>
U0 - use arrow keys to navigate tree
o
St®
o ©
o
B YBRO18C
YBRO19C
YBRO20W

Icc

N1
twork

Settings..

Save Data..

Export Graphics..

Flip Tree Nodes

Map Colors Onto Network...

Close

68



e OO0 BiNGO Settings
BINGO settings ]

| Session: /Users/scooter/Documents/galFiltered3.cys ;1

= B S eHE e e Qe W by b @

Control Panel & X e 00 clusterl
Style | Filter | Filter (New) | Sets |
| Network Nodes Edges
i.s GalFiltered.sif
galFiltered.sif 331(3) 362(0)
ius Clusterl
clusterl 72(0) 127(0)
hexose mé iC process
o lic process
galactose ca
UDP-g
galactose r lic process
{
|
| W
e 00 BiNGO output
|GO,Saccharomyces cerevisiae,default,bingo,namespace| close
- GO-ID Description p-val corr p-val cluster freq total freq genes
| 133499 galactose catabolic process via UDP-galactose 2.5090... 1.9069... 3/3 100.0% 3/6208 0... YBRO20W YBRO18C YBR019C
|_/19388 galactose catabolic process 5.0181... 1.9069... 3/3 100.0% 6/6208 0... YBRO20W YBRO18C YBR0O19C
| 16012 galactose metabolic process 4.1399... 1.0488... 3/3 100.0% 11/6208 ... YBRO20W YBRO18C YBRO19C
/19320 hexose catabolic process 7.3414... 1.3726... 3/3 100.0% 57/6208 ... YBRO20W YBRO18C YBR0O19C
| 146365 monosaccharide catabolic process 9.0300... 1.3726... 3/3 100.0%61/6208 ... YBRO20W YBRO18C YBR019C
|_/46164 alcohol catabolic process 1.1481... 1.4543... 3/3 100.0% 66/6208 ... YBRO20W YBRO18C YBR0O19C
| 144275 cellular carbohydrate catabolic process 1.9088... 2.0724... 3/3 100.0% 78/6208 ... YBRO20W YBRO18C YBRO19C
|_/16052 carbohydrate catabolic process 2.5677... 2.4394... 3/3 100.0% 86/6208 ... YBRO20W YBRO18C YBR0O19C
| 119318 hexose metabolic process 6.6970... 5.6552... 3/3 100.0% 118/6208... YBRO20W YBRO18C YBR019C
| 15996 monosaccharide metabolic process 9.4003... 7.1443... 3/3 100.0% 132/6208... YBRO20W YBRO18C YBR0O19C
[ laanen n 1 L ealaali 12702 172721 212 ANOO_ N 1AL N0 AVl NaSe NalT VARV -1 Nalh R-Talh Vi 1 Fath Na Vst
| Select All | | Unselect All | | Select nodes |

Start BINGO \




* Active modules
_ The i ACtiV GM 1 ] ‘I\:;:jicmdemmbu@s

Control Panel

| T Network | Style | Select | Sets| jactivemodules

Target Network
galFiltered.sif

1t show

r time-
o

lle 05

ules

1ges

Most sig Least sig Reverse sig  Scaling l
“/Module_0_4 = (=l
Y
/— K\_/;
MCH1
Q ‘V/. _-\“
| |
7Y Y ~—
g S MLST PCK1
G| g | —~
@Ry ( )
L e )y
RGIES GRS —
Y
CART _ (L
Md . ICL1 FBP1
. SRP1
ARGT :
Table Panel O x
# [0 == oo (Y W =0 f(z) Modue_o4
gallRGexp gallRGsig galdRGexp gal4RGsig gal30Rexp gal20Rsig
-0.183 0.0035372 -0.654 4.2514E-6 0.457 2.4112E-4 -
0.037 0.72688 0.169 0.55601 0.442 0.033306 —
0.873 2.1938E-10 1.067 5.8901E-11 0.371 0.0037868
1.289 7.092E-13 1.224 1.8547E-10 0.123 0.13819
O 0.082 0.045195 0.014 0.79134 -0.573 1.4096E-8 =
- 7 0.65 1.8931E-10 0.591 4.8501E-9 1.147 3.4625E-8 B
0.973 1.92E-11 0.452 9.0335E-5 0.941 1.2597E-5
-0.652 4.9342E-6 -0.541 4.0958E-7 -0.815 5.9432E-10
-0.223 2.9509E-4 -0.311 5.3874E-5 -0.258 8.095E-4 —
0.186 7.2553E-4 -0.26 1.8582E-4 0.957 5.2368E-11 s
< \ 1] | »
Node Table | Edge Table I Network Table|

Search




Protein Complexes

‘@00 Session: /Users/scooter/Documents/collinsPlus.cys g"]
- o oJ R e « ¢ o W s % 9
‘Dblo’ &EQEYNRE QAQAQ & by v by el ®
® Control Panel ©oX e 00
M Style | Filter | Filter (New) | Sets |
Network Nodes Edges
... combined_scores_good.txt
combined_scores_good.txt 2401(0) 16218...
DNA and Tran 07-21-06b.csv 743(0) 18372..
RNAPuberNov2 + Meg6c.csv 552(0) 10784...

[%z] « Indexing Network Data

Table Panel X
:J 1 % B D ﬁ f(x) | combined_scores_good.txt il
shared...| OMCL.| DNAa..| Endof..| Feawr..| GPISL.| GPSL.| GPSL.| GPSI.| GPISL.| GPiSL.| o
RNT1 33 RNT1 -1.018 -2.12 -3.656 -2.952 -2.175 -1.498 -0.5
NUP49 56 NUP49 0.212 0.398 0.5 0.139 -0.409 0.06
SPB1 1 SPB1 -2.29 -3.412 -3.545 -3.187 -2.942 -1.717 -0.5
RSE1 2 RSE1 0.396 -0.271 0.057 0.508 0.03 0.195 0.04
SPB4 1 SPB4 -1.224 -2.007 -2.172 -2.065 -1.076 -0.5
GLE1
MTO1 17 MTO1 -1.506 -1.889 -0.718 -0.541 -0.467 0.313 0.00
YRAL 29 YRAL 0.294 0.256 -0.683 -0.931 -1.065 -1.091 -0.1
WGEESELIIS  Edge Table © Network Table |
Memory: OK . ‘
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6 00

Session: /Users/scooter/Documents/collinsPlus3.cys "

(=B S eHE e YE QQ A W g s ] ®

combined_scores_good.txt--clustered

Control Panel X
Style = Filter = Filter (New) = Sets |
Network Nodes Edges
iaa combined_scores_good.txt
combined_scores_good.txt 2401(1) 16218...
DNA and Tran 07-21-06b.csv 743(0) 18372...
RNAPuberNov2 +Meg6c.csv 552(0) 10784...
combined_scores_good.txt--cluster2401(0) 16218...

sl

it £ fis
nonnnnunnEnninnn
unnuonnnnLnnnn

+ Indexing Network Data

Table Panel EX

@ g B D ﬁ E fe9 | combined_scores_good.txt--clustered &l

shared...l 0_MCL... I canoni... | cluster | compl... Cytosc... DNAa... Endo f... I Featur... I Featur... GPLS1... I Gl
AAP1 235 AAP1 373 [AAP1] AAP1 0.261 -0.5
AAP1' 235 AAP1' 373 [AAP1') AAPL' AAP1'
TFC3 83 TFC3 3 [TFC3) TFC3 1.7 0.39
TFC1 83 TFC1 3 [TFC1) TFC1 TFC1 0.036 0.34
TFC6 83 TFC6 3 [TFC6) TFC6 TFC6 0.321 -0.0 {ges
TFC4 83 TFC4 3 [TFC4) TFC4 TFC4 -0.151 -0.2
TFC7 83 TFC7 3 [TFC7] TFC7 TFC7 0.279 0.39
TFC8 83 TFC8 3 [TFC8) TFC8 0.385 0.49
\nco co \nco 1ec icne nuncol cas aac wnco nace nan

WCEESELIE  Edge Table | Network Table |

Memory: OK .
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e OO0

Hierarchical cluster

Linkage | pairwise average-linkage

Distance Metric | Uncentered correlation

@®
 §")

-Array sources
Node attributes for cluster

--None--

0_MCL_cluster

GPL51-01 (GSM854) heat shock 05 min
GPL51-02 (GSM855) heat shock 10 min
GPL51-03 (GSM856) heat shock 15 min
GPL51-04 (GSM857) heat shock 20 min
GPL51-05 (GSM864) heat shock 20 min repeat
GPL51-06 (GSM865) heat shock 40 min

Edge column for cluster | DNA Strength

~Clustering Parameters
Only use selected nodes/edges for cluster

Cluster attributes as well as nodes

Ignore nodes/edges with no data

oYy

~Visualization Options

8 0 O
o |w B Jah& as
Control Panel
m Style = Filter | Filter (New|
Network Nodes
i.. combined_scores_good.txt
combined_scores_good.txt 2401¢
DNA and Tran 07-21-06b.csv 743(C
RNAPuberNov2 + Meg6c.csv 552(C
. combined_scores_good.txt-~-cluster2401
7!
Tt nhmmxmiﬁ e
npnnnnunnEininEnRnnnng
BREBRRRRIHHHSS O U
+/ Indexing Network Data

©oX
Advanced Parameters p
3
| reawr..| Feawr..| GPISL.| @
Create groups from clusters (] [ar1 0.261 -0.5
AP1' AAP1'
2 FC3 1.7 0.39
Show TreeView when complete & e ., .o 0
- FC6 TFC6 0.321 -0.0
FC4 TFC4 -0.151 -0.2
FC7 TFC7 0.279 0.39
‘ OK | | Cancel | TFC8 0.385 0.49
Edge Table = Network Table |
Memory: OK .
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Protein Complexes

i®@00

clusterMaker TreeView : DNA and Tran 07-21-06b.csv

clusterMaker TreeVie

View Stat

+ |View Stat
® Select Nc
view anni

|-

Usage Hints

use arrow key
click and drag
- hold shift tc

GIMS
[« PAC10
N GIM4
GIM3
YKE2
FFD1
~
B
e00 Session: /Users/scooter/Documents/collinsPlus3.cys
: : % egar % 2
CE L EEE R L IR
Control Panel ©ox e 00 combined_scores_good.txt--clustered
!@5@! Style Filter §
Network Nod...| Edges
. combined_scores_good.txt
combined_scores_good.txt 240... 162...
DNA and Tran 07-21-06b.1743... 183...
RNAPuberNov2 + Meg6c.csv 552... 107...
combined_scores_good.tx1240... 162...
| Settings.. | | SaveData. | | ExportGraphics.. | | Flip TreeNodes | | Map Colors Onto Network.. | Close |

[2] « Performing Hierarchical cluster

Table Panel WX
1 1 combined_scores_good.txt--clustered D
| Map Colors Onto Network.. Close |
shared canoni | cluster | comnl | emnse | onaa | Fndof | feame | feame | cmisi | cmsi | ceis

WEEESELIEE  Edge Table

Network Table |

Memory: Ok @ |
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k1

File Edit View Select Layout Apps Tools Help

Session: D:\projects

local\Visit UCSF\structureViz\

F[Ie Edit View Select Layout Apps Tools Help

2] < UCSF Chimera

File Select

Acfions Presets Tools Favorites Help

=. UCSF Chimera

=X

- O] X

File Select Actions Presets Tools Favorites Help

T

ets Tools Favorites

£/RIN 1

LT o o «
@ B & @E Y M =
Control Panel O x
T2 Network | Style | Sets | Select
Network Nodes Edges
<22 Phosphotriesterases
Phosphotriesterases 16(8) 120(99)
i.a RIN FEZ2 figand
RIN 1EZ2 ligand 9(0) 5(0)

%, Cytoscape Molecular Structure Navigator

Chimera View Se

"B Open Chimera Models
5

Model #0 1EZ2 (1 chains, 332 residues) [Network {RIN 1EZ2 ligand}, Noj

1
4
-
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Questions?

» scooter@cgl.ucsf.edu
» cytoscape-helpdesk@googlegroups.com
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