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1. www.cytoscape.org

§{ Cytoscape




Download Cytoscape 3.6.1

& for Windows (64 bit)

Java 8 will be automatically installed if not already present
Java 9 is not yet supported

Problems? Read this page first

W|ndOW 32b|t Release Notes
M AC OS =P Gtner Platforms

Old Versions

e T

v [ I D

This i5 & tax deductible donation to a 501(c)3) nonprofit organization,
The Cytoscape Consoritum, Tax (D 20-48009870.




Download 3.6.1

Platform Specific Installers

Java 8 is required and is automatically installed for Windows and Mac OS

——— |\/2c OS X
Windows 64bit

Linux

# Windows 32bit

This is the last version of Cyloscape for Windows 32bit. Please
consider upgrading your system to a 64 bit processor and using a
&4 bit Java VM so you can take advantage of substantial
improvements in Cytoscape speed and memory usage that enable
faster processing and larger networks.

Archive Distributions



How to check your computer’s OS version.

(windows case)

& OneDrive
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& Wi HEI E2tolE 9Z Z7|(C)..
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Windows HH

Windows 10 Home

© 2016 Microsoft Corporation. All rights reserved.
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Download java from
http://java.sun.com/javase/downloads/index.jsp

Java SE Downloads

= Java %2 NetBeans

Java Plafform (JOK) 8 JOK 8 & MetBeans 8.0

| Java Platform, Standard Edition

Java SE 8

Thiz new major release contains several new features and enhancements that increase the
performance of existing applications, make it easier to develop applications for modern
platforms, and increase maintainability of code.

Learn mara +

» |nstallation Instructions JDK 8

» Release Motes
= Oracle License

- Java SE Products EEWEBF JRE Download JRE by clicking red arrow

= Third Party Licenses

= Cerified System Configurations

= Readme Files
» JDK ReadiMe JRE 8

. JRE Readlls



Download Java 8 that suits your OS.

Java SE Runtime Environment 8 Downloads
Co yvou want to run Java™ programs, or do you want to develop Java programs? If you want to run
Java programs, but not develop them, download the Java Buntime Environment, or JEE™.

If you want to develop applications for Java, download the Java Development Kit, or JOE™ . The JDK
includes the JRE, so you do not to download both separately.

JRE 3u161 Checksum
JRE 3ui162 Checksum

Java SE Runtime Environment 8u161
You must accept the Oracle Binary Code License Agreement for Java SE to download this

software.
Accept License Agreement |'®  Decline License Agreement

Product / File Description File Size Download
Linux x86 63.4 MB #jre-8u161-linux-i536.rpm
Linwy x36 79.29 MB  #®jre-8u161-linux-i586.tar gz
Linw x64 60.4 MB #jre-3u161-linux-<64_rom
Limux x64 T76.35 MB  #®jre-3u161-linux-x64 targz
macios 7417 MB #®jre-8u161-macosx-x64.dmg
macO3 65.86 MB #jre-3u161-macosx-z54.targz
Solaris SPARC G4-bit 52.24 MB #®jre-8u161-solaris-sparcva.tar.gz
Solaris x64 50 ME #jre-3u161-solaris-x64 tar.gz
Windows x86 Online 1.78 MB  #jre-8u161-windows-i536-iftw exe
Windows x86 Offline 61.35 MB  #jre-Su161-windows-i586.exe
Windows w88 G4 56 MEB _Bire Su 181 windnws in08 tar oz
Windows x64 Offline 68.02 MB ®jre-8u161-windows-x64.exe .
Windows x4 G3.58 ME #re-8ul161-windows-x64d.targz

Install Java and Cytoscape by default setting.



Trouble shooting Java crashes

Run Notepad as “Administrator”

File > Open > cytoscape file > Open the file: Cytoscape_vmoptions

@ + A4 U =« Program Files » Cytoscape v3.0.2 » v Cytoscape v3.0.2 &Y s}
I8~  NEG =~ I @
Hazad A o= . 2 2T g
— zoj=z L install4j 2013-10-21 25 MY EH
Iaﬁ - | framework 2013-10-21 2= oY =G
E Ectg | sampleData 2013-1021 9= DY =0
e cytoscape.bat 2013-07-19 2= Windows Hi%| ot
= AT oleri ok
—— #% Cytoscapeexe 2013-07-19 2%.. S8 =%
S || cytoscapesh 2013-07-19 2= sy T
& =1 | || Cytoscape.vmoptions 2013-10-21 ©= _ VMOPTIONS I} 2
. gen_vmoptions.bat 2013-07-19 2% Windows Hf&| o
M ZZE __| gen_vmoptions.sh 2013-07-10 2= SH TE
e & uninstall exe 2013-07-19 2%, S8 =z
& EE 0231
= =2 023 D)
[ leetak net@gmai,,
ohE O[E(N): I.Cﬁoﬁ{ape.vmﬂptiﬂns vl [ ES T2 Y W

PR EE: | ANSI " E7((0) Ha




Trouble shooting Java crashes

Run Notepad as “Administrator”

File > Open 2> cytoscape file > Open the file: Cytoscape _vmoptions

Convert -Xmx1250m into - Xmx512m and save



LAB 6 :

Visualization and analysis of
functional gene networks using Cytoscape

“* NETBIOLAB org




1.Network : HumanNet v.1
a probabilistic functional gene network of 18,714 validated encoding genes of Homo
sapiens. (Insuk et al, 2011)
We used subset of the network: ‘breast cancer related genes’

Impartance to ovarian cancer, subtype 1 HumanMet interaction score
_ Lesser Greater Lower Higher
importance imporiance confidence confidence

Cancer gene status
Validated

Funclional categories
® Protein transpon
@ Fibroblast growth factor
@ Cytoskeletal

Caspase palhway
® p-catenin signaling



2. Expression data: RNA-seq data
Samples are from 3 Breast cancer patients and 3 normal .

Breast cancer patients have specific type of cancer : Triple Negative Breast Cancer

Data downloaded from : Gene Expression Omnibus (GEO) = A whole collection of
various expression data

Tumor Normal

Sample Sample
N C BI Gene Expression Omnlbus
} Up - regulated

=

— Not significant change

—

=

Gene

— Down-regulated




3.Gene Ontology : Gene-Function annotation data
Described in 3 domains
- Molecular Function
- Cellular Component
- Biological Process

Cellular process o
Cell communication =

Signal transduction ¢~ v

Intracellutar signalling ) b

1
Cell surface receptor {
Irtracedlular linked signalling ..f !
receptor-mediated e to
signalling IIi Enzyme-linked \5,:,“ death s DMA-damage stimulus
| \ ROy signalling cellular metabolism
Sterold harmone ! ngrammed ]
receptor signalll Transmemrane EEH death I| Nucleic acid i .
e RTK signalling ' Cell proliferation metabolism - A repair
Apoptosis | e “OMME
Androgen receptor Re-gulaﬂm of cell-cycle Phw* metabolism
signaking progression He.gulatuon MI o
of apoptosis Transcription JDNA replication
Megative re-gljangn of NE Phosphate i
gative tabali !
T Nacagee s, QP ety
checkpoint xuf apoptosis
Regulation of /
Phosphonylation / transcription /
AR [ - TranscriptiotZoupled NER
/‘DNA-dEpendem
e i SR Regulation of transcription
Transcription fraom By -
RM4 pel | promoter DMA-dependent

Mature Reviews | Cancer
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Running Cytoscape

] e S|

:3 (C) » Program Files » Cytoscape v3.6.1 » - Cyvtoscape v3.6.1 &A¥ pe
=%+  ZROa~v 27 M =G =- O @

VES ’ =T A 2% 37|

. .install4] 2018-04-01 27 O EGH

. apps 2018-04-01 27 oY EGH

. framework 2018-04-01 2X.. oI =M

. sampleData 2018-04-01 22X, oMY =QH

cytoscape 2018-03-23 2F...  Windows HjX| mg BKE

% Cytoscape 2018-03-23 2H ey 2= Il 336KB

__| Cytoscape.installoptions 2018-04-01 2H ... IMSTALLOPTIONS.. 1KB

|| cytoscape.sh 2018-03-23 2H... SH o 3KB

|¥] Cytoscape 2018-04-01 2H ... VMOPTIONS I3 1KB

gen_vmoptions 2018-03-23 2H_.  Windows Hjx| mp< 2KB

|| gen_vmaoptions.sh 2018-03-23 2H... SH g 2KB

W uninstall 2018-03-23@F.. S22 xz)™ 699KE



Import network

, Session: New Session

lle) Edit View Select Layout Apps Tools Help

New » ~

L Q ‘ ClHee o @
Open... Ctrl+0
Open Recent v v Ox

Recent Sessions

Save Ctrl+S
Save As... Ctrl+Shift+S Q

r T E
Import 4 Network » File... Ctrl+L
Export Table URL... Chl=ohrtal =~
Export as Image... Styles... Public Databases... J&E’lﬁm Netw|o S

Export as Web Page...

i S le S i
Close Window Ctrl+W ample Sessions
Run Script File...

Print Current Network... Ctrl+P
Quit Ctrl+Q

=
-

ndexbio.or

Affinity Purification Import & Save

testnet.sif




Import expression data

DO_breastcancer.pvals

2
= gl CIAH2l Hst Of L]0 0| 44 S2H0|C & ZE 27| Easy Document Creator ZHH v
4 Session: New Session >~ - == ﬂl
File| Edit View Select Layout Apps Tools Help
New V. Q ‘ o @ ®R P @ Enter search tarm.., e
Open... Ctrl+0
Open Recent r R
Save Ctrl+5
Save As.. culeshifts |~ J[ = ]
Import 03 Network #| ¥ 7
Export ‘ Table r File
Export as Image Sy Import Table From File
Export as Web Page... Fublic Databases... Alt=+T
Close Window Ctrl+W «
Run Script File... ‘
Print Current Metwork... Ctrl+P
Quit ctril+Q 1
i Label ‘
[ ] Label Colar ‘
12 Label Font Size L]
D Shape q
Size o «
255 Transparency q Eii testnet sit
75.0 Width 4 Table Panel - Ox%
[] Lock node width and height & m + @l =0 f(.l",_) B
i shared name name
S0X3 S0x8 ~
cag cag E
AHSG AHSG
TNFRSF124 TNFRZF124
LPART LP&R1
Mode Edgel Metwark EELM1 EELM1
Mode Table | Edge Table | Metwork Table

il ————



& Session: New Session L ’ - =Nac X |

File Edit View Select Layout Apps Tools Help

P B t= tﬁ ‘ @ Q @ @‘ e RE @9 1)) Enter search term,, | 0

Control Panel * Ox
| Metwark| Stvle | Salect]

[ default -

»

Froperies - £

Def. Map. Byp.

. Border Paint i« B

2.0 Border Width q
] HI Fill Calar v
Colurnn LOGZFOLDeRp

tMapping Type Continuous Mapping

Current Mapping

I —

e T
]
35.0 Height 1
Image,/Chart 1 1
2 Label 1 = testret sit @ =o-0@wo-0 G
. Label Calor 4 Table Panel >~ Ox
12 Label Font Size 4 & ED + @ S f(I) B
D Shaps ‘ @ shared name narme i WBSexp e MESsig @ THNBCex| @ TWBCsig &6 LOGEZFOL & LOG2FOL
= 50X 50X £1.9035 0,05 11,3503 005 -2 44729 5. 0E-5 u
Size 0 4 Cag Cag 0,853059 0,05 49453 0,05 253534 9,56-4 £l
BHEG AHEG 0,01 92564 0,05 026204 005 3.76623 1.0 -
255 Transparency q THFRSF124 THFRSF124 160,455 0,05 74, 3461 0,05 -2, 72067 5.0E-5
- LP &R LP&R1 13,0109 0,05 £.25104 005 -1.05756 0014
Nade: TEE | Metwork EELN1 EELN1 149,735 0.05 30,5576 nos -1.95735 S.0E-5 3]
Made Table | Edge Table | Netwark Table

(&




&, Sescion: Mew Session .

File Edit View Select Layout Apps Tools Help

\Vi|

=Rk EQRQQQ C

Vi
AR G

2Q)

3

Xtimum €co

@ |

Enter zearch term,,,

e

%, Continuous Mapping Editor for Mode Fill Color

tMapping Type Continuous Mapping

Current Mapping

Height
Image,/Chart 1

Label

(L]
W

Label Color

12

Label Font Size

Control Panel * Ox
‘ | Metwark| Stvle | Salect]

[ default - [ =
Froperies - ¥ A
Def. Map. Byp.

. Border Paint T =
2.0 Border Width q
] m Fill Calar v
Colurnn LOGZFOLDeRp

D Shape
Size [}
255 Transparancy

b

Mode | Edge | Metwiork

\ -4.00 0.00 4.00 /
Min=—16.4710402 LOGZFOLDexp Max=16.4718403
Edit Handle Positions and “alues
Handle Position: -4 | SetMinand Max,., | | Add || Delete |
‘ L
Mode Fill Color: [ [T | id
‘ X
q
)4 ] [ Cancel ]
q
= L i - - & T E - —— e
q CAag A9 0,853059 0,05 4 9453 0,05 253534 95E-4 |E
AHEG AH=G 007192554 0.0s 026204 0,05 3.76623 1.0 —
4 THFRSF124 THFRSF124 160,485 0,05 24 3461 0,05 =2 720687 5, 0E-5
o LFAR1 LFART 13.0109 0.0s G.25104 0,05 —1.05756 0014
FELN1 FELN1 149,738 005 385576 0.05 —1.95735 o 0E-5
Mode Table | Edge Table | MNetwark Table

LS




-
&, Session: New Session . s -— - - - - =DRCN X |
@ : - =

File Edit View Select Layout Apps Tools Help

=Rk EQRQQQ C

@ AR @9 @ |Enter search term,,, | 0

Control Panel * Ox {\;.E')
| Metwark| Stvle | Salect] |
[ default - [ = G
Froperies - ¥ A
Def. Map. Byp.
O Fill Color v
Column LoG2FaLDex=p
Mapping Type Continuous Mapping 2N
Current Mapping
-18.47 18.47 o __ = ~
i (oom . L
35.0 Height L]
ImageChart 1 1
- Label L 1 $
Label Colar 1 o =
. =
12 Label Font Size 1 = 5 testnet sif @ oo @o-o &
O Shape q Table Panel * Ox
@ shared name narme i WBSexp e MESsig @ THNBCex| @ TWBCsig &6 LOGEZFOL & LOG2FOL
255 Transparancy 1
SOXa S0XA £1.9038 0.0s 11,3503 0,05 -2, 44729 C.0E-5 -
75.0 Width 4 Cag CAd 0,853059 0,05 4,9453 0,05 2,53534 9,56-4 =
AHEG AHEG 0.0192584 0.0s 026204 0,05 3.76623 1.0 —
B Lock node-width-and height i TNFRSF124 TNFRSF124 160,485 0,05 74,3461 0,05 -2,72067 5.0E-5
- LP&R1 LP&R1 13.0108 0.0s 625104 0,05 -1.05756 noma
Node Edge | Metwork EELN1 EELN1 149,738 0.0s 365576 00s -1.95735 SE-5 ]
Made Table | Edge Table | Netwark Table

& A\ Unsilencing event source: testnet.sif default node




Installing BINGO

1. Apps 2 App manager = Install from File 2 BINGO.jar

[ %, App Manager - [ﬁ1

Install Appsi Currently Installed | Check for Updates|

Download Site: :http:Happs.cytnscape.urgf v: [ Manage Sites,,,

Search:

,all apps (2000
. collections {4}
, apps by tag

&dj Exporter
AgilentLiteratureSearch
atdatReader

Anatdpp

EMIMAD

ADPXplorer

SRACHE

AutoAnnotate
bayelviradspp

BEL Mavigatar

BiNGOD {Installed)
BinGRID Data Source
Biormart Web Service Client
BioP&x Reader
Bisogenet

Bridgelb

cdd&pp

cdtReader

CentiscaPe

CHAT

charatli=9
[ 1] F

[ | »

S R K K K N R R R R RN N

[ Install framn File, ., Yiew on App Store Install

e




Running BINGO

| £ BINGO Settings

rBiNGO settings

1)Select all genes in the network(Ctrl + A)

| Save settings as default
Cluster name:

[ Get Cluster from Metwork ste Genes from Text

4 1

Do you want to assess over- or underrepresentation:
[ Overrepresentation OUnderrepresentation

[ Visualization O Mo Visualization
Select a statistical test:

Hypergeometric test

Select a multiple testing correction:

Benjamini & Hochberg False Discovery Rate (FORY cor
Choose a significance level:

0,05

Select the categories to be wisualized:
Overrepresented categories after ection
Select reference set:

iCustom,,, -

Select ontology file:,
G0 _Biological _Process
Select namespace:

2)Apps 2 BINGO
3)BiNGO settings

* Type cluster name : any names

A

» Select ontology file : 2
custom : “ file gene_ontology ext.obo”

¥ Select namespace =2

Select organism/annotation =2

biological_process

Select organism//annotation:
Saccharomyces cerevisiae
Dizscard the following evidence codes:

—

[ Check box for saving Data Save BiNGO Data file i,

| Start BINGO

custom “ file : GOBP.BINGO.txt”

e ”—
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%, Session: New Session

File Edit

Io-

¥ A

Control Panel - Ox

Metwork | Style I Select

View Select Layout Apps Tools Help

B QAQQ|C

Enter search terms for NDEx, ,, Q

1 of 2 Netwarks selected o)

w testnetsif

"

testnetzif 156 E16
w* cococo 1
] cococo 1184 2153

=
Table Panel * Ox
. p—— - o ¥ o -
| %) BINGO output = | B o
§cococo§| eFillC &
n n n 11.., i
[G0.Homa sapiens.Binlogical Process.unknown,unknown| 1 =
GO-D  Description p-val carr p-val cluster freq  total freq genes ... 7
[(]48522  positive regulation of cellular process 1,3329E-30 3.3190E-27 957143 66,4% Z140/9792 .., ITGE1 CDKN1A ECMIT PTEN BRCAT CTCF BRCAZ FOXMI ETS1 TNF L., » 212 |
[]48518  positive regulation of biological process 1.60BTE-27 2. 0004E-24 97/143 67.8% 2439/9792 ... ETS1 TNF IGFIR GJAT CCMD1 CHEKZ TMFSF10 AKT1 TMFSF11 S0X4... [= 5
[]42221  response to chemical 1 1041E-26 9, 1640E-24 844143 B8, 7% 183179792 .., BCAR3ITGB1 CDKMN1A PTEM BRCA1 ETS1 TNF IGFIR CASPE CCNDI,,,
[C]70887  cellular response to chemical stimulus G, 1062E-25 3.8011E-22 70/143 48,9% 1313/9792 .., CDKMI1A PTEN BRCA1 TNF IGFIR CASP3 AKT1 THFSF11 CA9 S0X9
[C]10033  response to organic substance 4, 0282E-24 2.00B0E-Z1 EBBA143 46.1% 1194/9792 .., CDKM1A PTEMN BRCA1 TNF IGFIR CASPE CASP3 AKT1 TNFSF11 50K,
[(]48533  regulation of response to stimulus 1,8223E-23 7.5624E-21 78/143 B4 5% 174279792 .., ITGE1 CDKN1& ECMIT PTEM BRCAT FOXM1 TNF IGFIR GJAT CASPE .., Emory.
[(]48584  positive regulation of response to stimulus 5, 2031E-23 1,7482E-20 B6/143 39.1% 876/9792 8., ECMI1 PTEN BRCA! FOXMIT THF GJAT CASPS TMFSFI10 TMFSFI1 CC.,,, e
[]7130  cellular response to organic substance 5, 965RE-23 1,7482E-20 60/143 41,9% 10219792 ... CDKMI14 PTEM BRCAD TNF IGFIR CASP3 AKT1 TMFSF11 S0x9 RACT,,,
[C171363  cellular response to growth factor stimulus 6, 3188E-23 1, 7482E-20 41/143 28.6% 429/9792 4., COKM1A NOTCHI SRC PTEN PIK3R1 PRECZ EGFR EREB3 CASPI ER..,
[]9611  response to wounding 8,6795E-23 2. 1612E-20 47/143 32.8% 597/9792 6., ITGBE1 SRC TNC CxCR4 FPR2 PIK3R1 GATA3 TMF PRKCZ THEBS1 CD..,
[C]70848  response to growth factor 1,077RE-22 2.4390E-20 414143 28,6% 435/9792 4,.., COKM1A MOTCHT SRC PTENM PIK3R1 PRKCZ EGFR ERBB3 CASP3I ER..,
(19713 response to endogenous stimulus 1.5B12E-22 3,2395E-20 464143 32.1% E76/9792 5., CDKM1A SRC PTEM PIK3R1 GATA3 BRCAI TNF PRKCZ THBST EGFR ..,
[131325  positive regulation of cellular metabalic process 1,7359E-22 3,324BE-20 684143 47.5% 135879792 .., CDKMI1A PTEMN BRCA1 CTCF BRCAZ FOXMI ETS1 THF IGFIR CASPE,.,
[T]50896  response to stimulus 3,B028E-22 6.1286E-20 114/143 79,,,, 3949/9792 .., TWC ETS1 TNF IGFIR CCHD1 PLAU CHEKZ TNFSFI10 &T1 THFSFIT .,
[]1902531 regulation of intracellular signal transduction 3.B920E-22 6.1286E-20 527143 36,3% 7759792 7., ECMI1 PTEN FOXMI1 THF IGFIR GJA1 CASPS TNFSF10 TNFSF11 RALC,,,
[C100F7  nncitiva rannlatinn of sinnal traneduction A R1O7E_%9 7 100AF %0 AR/14% 91 A% RR2/0702 K EChAl QR FPR1IPARL CWrRA GATAT TME DRKC? THRG) EGFR G

Select All Unselect All

Select nodes
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%, Session: New Session * P

S 82

File Edit Wiew Select Layout Apps Tools Help

~BltERraQQQ

|Enter search term,.,

| @

Res @ @

ation

\ of historje ’ on- W

\ N4 positive regite 'u e
mitoticgell cycle

regulation of insdependent protein

e activity |nvolvedlouC G1DN
of milltecell cyc

Contral Panel * Ox
Metwark StyleISeIect
&7 +| Enter search terms for MDEx, ., Q
- 1 of 2 Networks zelected o)
w testnetsif 1
testnet,sif 156 B16
¥ Ccococo
[ ] cococo 1184 2153

positive regulatig
1 ‘ ) e/th

e

of mitotid T8 cycle

negative regula vis

fse activ

Corrected p value

cocaco B ®0-0 @ 0-0 {:}
Table Panel * Ox
# 0D+ W = /v @
@ shared name name Export Table o Flle. Lo i) & ww_cocor é X_cococ @ nn_cocar # M_cococ @ descripti s nodeFillC &
10562 10562 5.8887E-16  Z.A037E-14 37 143 534 979z positive ... 1361911,
45957 45957 5.8887E-16  Z.A037E-14 37 143 534 979z positive .. 13.61911... E
75 75 42169E-3  1.28T1E-2 & 143 176 9792 cell cyel.,  1.890371.. !
31570 31570 §E0S1E-3  2.3030E-2 & 143 121 9792 DN& inte,..  1.621082...
1an1aan 181 aan RAIGAF-4  R4ANRF-3 4 143 171 a7az | reanlatin 2 4RAAR1 1
‘ M v
Mode Table | Edge Table | Netwark Table -

(& &| cococo Color Scale ==
L, 00E-2 < & O0E-T




Report

Assignment : Draw given Network with Cytoscape on your own.

Things to include
1. Date of the experiment and the day (Tue, Wed, Thur, Fri)
2. Results with “figures of your own” (1 network file with gradient color, 1 with
BINGO output)
3. Discussion
4. References
Discussion should include :
* What the network visualization tells you.
(What information does the network give you? What can you tell from the
expression data and function enrichment analysis using Bingo?
= No correct answer for this. Just write what you think )

* Other type of visualization may give you additional points. If you have made
modifications, describe what you have done in the report

Data to draw the network can be found in : www.netbiolab.org = teaching

Find Cytoscape at : www.cytoscape.org



Report

Lab Address: Science Research Center (22 #) S323 Questions:
Monday, Thursday class: ZX| ¥ (dreadcupper@naver.com)
Tuesday, Friday class: Z £t'H (vxterran@gmail.com)

Due date : Experiment date = Due date
Monday class (4/9) = 4/23 (18:00)
Tuesday class (4/10) = 4/24 (18:00)
Thursday class (4/5) =2 4/19 (18:00)
Friday class (4/6) = 4/20 (18:00)



