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ClueGO Cytoscape App

Cytoscape is a ma or computational platform for the analysis and visualizat
wor s . Apps with specific functionality e tend Cytoscape and are availabl
App Store .

ClueGO is a Cytoscape App that facilitates the biological interpretatic
genes and proteins by selecting representative Gene Onology terms and patl
ontologies and visualizes them into functionally organized networ s. Clue
CluePedia that allows a detailed pathways analysis.

ClueGO supports many organisms. uman and mouse data are include
App and more than 200 organisms are available for download.

ClueGO and CluePedia should be downloaded from the Cytoscape App
Cytoscape App anager Cytoscapednenu Apps

ClueGO v2.0.0 (Cytoscape 3.0.0) was released in 13th of December 2012. The functionality

of ClueGO earlier described is valid in versions ported to Cytoscape 3.

Installation

System Requirements:
e Windows, Linux, Unix or MacOS operating system.
e 16 GB RAM recommended. Hard disk with at least 100 MB free (for example files).
e Java 1.8+ needed.
e Cytoscape 3.7.+ installed:

At the first startup, the ClueGOConfiguration folder containing precompiled ClueGO files
and sample files will be created in the user home folder. If this folder is removed or the content

damaged, it will be recreated automatically at the next startup.


https://cytoscape.org/
http://apps.cytoscape.org/
http://apps.cytoscape.org/
https://cytoscape.org/

License

The authors wish to make ClueGO available on a nonexclusive basis to interested parties for
noncommercial internal research purposes.

ClueGO is available free of charge only to academic, government, and other nonprofit in-
stitutions for noncommercial, nonprofit internal research purposes. Note that the license terms
specifically limit its use to such purposes. License applications are reviewed manually and an
email including the license key will be sent to you as soon as the evaluation process has been
completed.

To obtain a license key please visit:.

Documentation

The biological interpretation of large gene clusters derived from high-throughput experiments
is a real challenge. Many ontology sources exist in order to capture biological information in a

meaningful way.

Annotation and ontology sources

The (GO) project [] aims to capture the increasing knowledge on gene function
in a controlled vocabulary applicable to all the organisms. GO describes gene products in terms
of their associated biological processes, cellular components and molecular functions, terms
that have a hierarchical relationship (parent-child) (Figure).

Due to the complexity of hierarchy structure (directed acyclic graph), the terms can be found

in several different levels. The specificity of the terms varies along the tree: from very general

Kyoro (Hn bysl dpeelis off GO do amd ¥Osprmfes §KISGG) [] is a database of biological systems

Redamagrateagtneemoperhsmired, andraysdeand fprwtierad wedrpashion yndaasbwasey shat pro-

vides intuitive bioinformatics tools for the visualization, interpretation and analysis of pathway


http://www.ici.upmc.fr/cluego/cluegoLicense.shtml
http://geneontology.org/
https://www.genome.jp/kegg/
https://reactome.org/

Gene Ontology hierarchy example
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Figure 1: GO hierarchy example

knowledge to support basic research, genome analysis, modeling, systems biology and educa-
MakiPathways is an open, collaborative platform dedicated to the curation of biological
pathways [].
The is a resource for common reference ontologies and applications for plant
bivdeigp] [ ] is a genome browser for vertebrate genomes that supports research in compar-
ative genomics, evolution, sequence variation and transcriptional regulation. Ensembl annotate
genes, computes multiple alignments, predicts regulatory function and collects disease data.
Ensembl tools include BLAST, BLAT, BioMart and the Variant Effect Predictor (VEP) for all
Jippdiatibepedienter for Biotechnology Information [] advances science and health by
reridhio g Japoessdes Hiomtdivall amal pksahjprondorsdayiolassifying them into families and
cting domains and important sites. Protein signatures from a number of member databases
ombined into a single searchable resource, capitalising on their individual strengths to

INEa[posvedatamasgrafdcdhdstabmsd pnelddcagh pstiteineprotein interactions. The inter-
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https://www.wikipathways.org/index.php/WikiPathways
http://planteome.org/
http://www.ensembl.org/index.html
https://www.ncbi.nlm.nih.gov/
https://www.ebi.ac.uk/interpro/
https://string-db.org/

actions include direct (physical) and indirect (functional) associations; they stem from compu-
tational prediction, from knowledge transfer between organisms, and from interactions aggre-
gated from other (primary) databases.
The [] database is a collection of experimentally verified mammalian protein
complexes, key molecular entities that integrate multiple gene products to perform cellular func-
Imadsct [] provides a freely available, open source database system and analysis tools for
molecular interaction data. All interactions are derived from literature curation or direct user
Bibfyssidns ancbdlectioal pfavdidébl®athway/Genome Databases (PGDBs), plus software
tools for exploring them.
For a complete view on the studied process, several ontology sources should be consulted
in order to integrate their complementary information. For each gene there is a large amount
of information in each of these ontology sources. This makes the analysis of the relationship
between genes and between terms very difficult to represent and comprehend. Also, for close
related terms, a high degree of redundancy of their associated genes exists.
ClueGO, an open-source Java tool was design to extract the non-redundant biological infor-
mation for large clusters of genes, using multiple ontologies. ClueGO is a Cytoscape [] App

and is taking advantage of its complex visualization environment.

ClueGO features

1. ClueGO allows the analysis of a single marker list (cluster) or compares multiple lists

with markers.

2. ClueGO supports many organisms. Human and mouse are included in ClueGO by default

and more than 200 other organisms are available for download.
3. ClueGO recognizes automatically multiple gene and protein identifiers.

4. Identifiers can be pasted, uploaded from lists or from existing networks.


http://mips.helmholtz-muenchen.de/corum/#about
https://www.ebi.ac.uk/intact/
https://biocyc.org/
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. ClueGO allows the simultaneous analysis of multiple annotation and ontology sources.

Users of ClueGO can automatically update the ontology sources.

Predefined criteria for the selection of terms/pathways are provided. These criteria were

defined using lists of 200 genes and can be customized.

. Multiple statistical methods for the enrichment calculation are provided.

Results are illustrated as a functionally grouped network, as plots and tables.
Results are automatically mapped on the network in different visual styles.
The results and the entire project can be saved.

Selected terms and pathways are included in the network and are linked based on the

kappa score that shows how similar are their associated genes.
Multiple visualization styles of the network are available.

To reduce the redundancy of GO terms can be applied the fusion of related terms with

similar associated genes.
ClueGO can visualize also preselected GO terms and pathways.
ClueGO functionality is REST enabled, and can be accessed from R, Python, etc.

ClueGO can be used in combination with CluePedia to get detailed information of path-

ways.

Easy extendable.



ClueGO overview

The selection panel includes ClueGO features for enrichment analyses. The results of the en-
richment analysis are shown as a functionally grouped network, as tables and graphs. A sum-

mary of uploaded markers can be found under the network.
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Figure 2: ClueGO overview



ClueGO analysis steps
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Figure 3: ClueGO analysis steps

Requirements:

Download the organism or ask for additional organisms. If needed, update ontologies.

Analysis steps:

1. Select the organism
2. Upload markers. Optional (2.1) Add additional lists
3. Select ontologies

4. Start the analysis



ClueGO analysis with multiple lists

After starting Cytoscape, ClueGO can be found in the Cytoscape menu/Apps. Once selected, it
will display the ClueGO selection panel options (Figure). ClueGO provides short explanations
for each feature (click on help icons).
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Figure 4: ClueGO selection Panel with one (A) or multiple (B) lists

The user can choose between a ClueGO functional analysis, a ClueGO like visualization
of preselected terms or to run CluePedia for a detailed analysis of pathways (Analysis Mode
section). ClueGO analysis steps are summarized (click on the help icon).

Additional lists can be added by selecting on ”+” in Load Marker Lists(s) section. A color

is automatically attributed to each uploaded list.



ClueGO visualization of preselected GO terms and pathways

GO terms and pathways resulted from enrichments can be visualized with ClueGO. Upload
your file with pathways and Pvalues obtained from the enrichment analysis, mapp the terms on

ontologies and visualized them into a ClueGO funtionally grouped network.

Gantral pPanal > Ox

[ Wetwork [ style | select | Annatation | Legend Pane! | €lueGo+CiuePedia B |

102 .5 + ClueFadia vLEE

goolysss Mode . Downl_oad - .
G - Sl 2 organism G e ClueGO: Preselected Functions
Load Marker List(s) Y

1

21

=T R = i " .

—_— I8 @ [paems IS GO terms and pathways resulting from enrichment analyses are
60:0002455 00033 Al @ rie stvyerk . ) .

e ereay noses - - BE visualized as a ClueGO functionally grouped network.

W) ik ath. Wi atmays

. [oaee

secalacsl)  adosze
3648(3007)  04.09.2018
2073 5128 2702208

O sgitcanca (@

[—] =]
caie |

& m
] AL pmimertaL{EX DA LR 61
T AL en

e fram
) 1Ba finfarred fram Biokogica Ammoct of.
) 18D Gnfarre from Dilogesl Aspect o |
O 1€ tinfuadby Curstor)

] 1D linfarre from Direct Assal

) 1A iinfarred fram Elacrenc Armatati
I P iinferred fram Expression Parern!

Requirements:
Download the organism/ask for ClueGO files for additional organisms
Update ontologies

Identifiers for GO terms and/or pathways (KEGG, Reactome,
WikiPathways) and corresponding p-values (optional) as a tab
delimited file. Identifiers can be also directly pasted into the Load
Marker List text field.
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Figure 5: ClueGO preselected pathways
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ClueGO supported organisms

For other o

Control Panel MECEY New files to download:
[ Network I Style | Select [Annatatlon I Legend Panel I ClueGO+CluePedia b] ease contact us,

ClueGO v2.5.5 + CluePedia vl 55 03] @ 2015-02-25 A
Analysis Mode 104(] @ H 2017-05-24
ClueGO: @) Functional Analysis (@) CluePedia: () GenesimiRNAS s @+
= s @ 2016-11-15
() Preselected Functions @)
= i 107(_] € Homo Sapiens 2017-03-01
) Download organisms 208 8 |®) [Hordeum vuigare subsp. vuigare
Load Marker List(s) r
os(J @+ diumn thermocellum ATCC 27405 2015-01-30
[ Homo Sapiens [9606] v (%) (2] | #Auomatic # M) e .
22 ) N o
Al @ Fie
v| Shape:|Elipse 2 =) Actions
Y- L Download J L Cancel )

Figure 6: ClueGO supported organisms

Human and mouse data are included in ClueGO. More than 200 other organisms can be
downloaded (Figure). Downloaded organisms are shown in green. Select a new organism and
click Download to install it.

Additional organisms can be added upon request. The taxonomy identifier

and functional annotations: genes/proteins and their corresponding GO terms are needed. This
data should be or tab delimited.

Functional annotations for non-model organism sequences can be obtained using annotation

software like: [].
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ClueGO predefined selection criteria

ClueGO provides predefined selection criteria of representative pathways defined using lists of
around 200 genes. These criteria include the 3-8 GO tree interval, a minimum of 3 genes from
the uploaded list found to be associated to a term, and that these genes represent at least 4%

from the total number of associated genes.

Network specificity
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Figure 7: ClueGO predefined selection criteria
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ClueGO Term selection

ClueGO: GO Term/Pathway Selection (#/% Genes)
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ClueGO B cell upregulated genes,
GO Biological Process (27.02.2019),
GO level 3-8,
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ClueGO result visualizations

ClueGO Graphical representations

ClueGO results are illustrated as a functionally grouped network of terms/pathways. The most significant term of a group is considered to be the leading term and it is

highlighted on the network and in the statistical summary. If groups overlap, the next most significant term is highlighted.

In addition, selected terms and functional groups are illustrated as bar or pie charts. A term included in several groups is multiple times listed/counted in the charts.
The multiple occurence is marked in the term name with "_" and the number of additional occurences.

Al statistical results are included in the ClueGO table and it can be saved as project, graphical representations (svg, png) or table (xls).
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Figure 9: ClueGO visualizations
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ClueGO visual styles

ClueGO v2.5.3 + CluePedia v15.3
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ClueGO "Clusters" visual style

Visual Style

Nod s signncance Custercor Quows @ @chses @ O sivance @

Q wee oo
woosar | %custer 1

This visual style is available when multiple gene lists (clusters) are compared and
Woomsoos o underlines specific terms for each cluster, as well as common functions.

l.qn-. The node color shows the proportion of genes from each cluster that are associated the term.
% Clstar 0

v <oe0s Specific terms: >60% genes from a cluster, node color: gradient white -> cluster color
Common terms: <60%, node color: gray.

O 5000050005 The node size shows the term significance: the biggest terms are the most significant ones.

Unspecific Terms 1] <so

Load Marker Lst(s)

ersontage color
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G 3 )

S cones o] (D svoe(Eie ] AN

s Booll ) @re O R

efiBlbouiated gofs (1) shce Elo )3 .

ey NKGOT 1] @ rie Netmer g . s | g s
s o AN e

s i URS C—s )

2 o— ol

& &) «B:®€ o+ % w oo oo k(B cevew @ GO, Bologial Process, (2710212019, standard setings, fusion):

9% of genes from different lists per term (CluePedia).

Cases:
1) All associated genes to a term are from one cluster, 2) Genes associated to a term are from different, non overlapping clusters,
the term is specific the term is specific (>60% of the genes are from one cluster),
node color: cluster color node color: gradient white -> main cluster color

[EBE < T cell mediated cytotoxicity (100%)
4 genes from cluster 2 . e

° @ 66.6% << Icukoc \esion to vascular endothelial cell (66,6
50% 6 genes, 4 from cluster 1 (66.66%) and 2 from cluster 3 (33.33%)

50%

3) Genes associated to a term are from different, overlapping clusters (genes are not unique),
an adjustment of the calculation is done:

cellular extravasation: 9 unique genes, 10 genes in total, 5 from cluster 1, 2 from cluster 2 and 3 from cluster 3,

=< 1 gene common in cluster 2 and cluster 3,
node color: gray, all clusters <60%

Q=

Example calculations:
og ‘ tora_l # genes mapped on term A ) ‘
% genes - # clusterX genes mapped on term A . # unique genes mapped on term A %100
(clusterX, term A)™  # unique genes mapped on term A

log ((o(al # genes mapped on term A)

Term:
cellular extravasation
Step 1 Step 2
adjustment for duplicate genes adjustment for gene list size
reatrbtionof o percentag eatibution ofthe percertage

tog [12
i ik 100 = 55.5%0.95 = 53.01 SO0 _ g4, 50(1 o4 05)—4365 4865x100 =559 %
duster 173 |77 (10) X ADD = 555095 =53 5301+212+318 R h e 4865+ 1499+ 2334 0

og [10
9 2 9 21.2x 100 50.1 14.99 x 100
genes . 2 |y X100 =222x0.95 =212  ———2 X0 =599, 20'1-—x045)=14.99 _1EBXID 4759
cluster2 9 log (10) 53.01+21.2+31.8 100 48.65 + 14.99 + 23.34
% genes _ 3 31.8x 100 44.4 23.34 x 100

== |1 x100 =33.3x0.95 = 31.8 —————=30%  30(1-—x05|=233¢ ——————— =268%

cluster3 o 53.01+21.2+31.8 100 48.65 + 14.99 + 23.34

Unique input genes, list size, percentage from total mapped genes
List 1= 18 (5.4 %)
List 2 = 167 (50.1 %)

After the adjustment List 3 = 148 (44.4 %)

for the gene list size Correction factor = 0.5

Before

Figure 11: ClueGO Clusters visual style
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Kappa score

In ClueGO the Kappa score is used to define term-term interractions shown as edges on the

network.

Kappa score

Cohen's kappa coefficient measures inter-rater agreement for categorical items.

. Pa—Pe 1—-ps po: relative observed agreement among raters
K= =

1-p, “1-p. pe: hypothetical probability of chance agreement

po = (a +d)/ (atbrotd)

;'Z? Torm2 Rater/Class GO Term1: marginal, = ((a + b)* (a+c)) / {a+bro+d)
G0 yes  a b Rafer/Class GOTerm2: marginal, = ((c + d)*(b+d)) | (a+btetd)
Termi no © d pe = (marginal, + marginal,) / (a+b+c+d)

hepien wikipadia.amg wikilCahe 2T s _kppa

In ClueGO kappa score is used to define term-term interrelations (edges) and functional groups
based on shared genes between the terms

kappa=0.68 — 3/

Example: Functional analysis of ClueGO Th1 related genes. GO, KEGG (2016.098.09), Standard selection, Fusion

Step 1: A binary matrix with GO terms/pathways and genes is created

Th1 genes associated fo terms
GO terms/pathways CHICLL ICAMI TNF VCAML MADCAMICKCLIQ COZT4 KCOS IFNG IRFL PDCDI PDCDILGZ STATI TEX2L
T1: pasitiva requiation of immunoglabuin medited immune respanse o o a q a

| disaase {IBD)
n

1 a [ [} 10 1

a a0 a a [} 1 10 a0 1 1 a a

a 1 1 a a [} o a0 1 a [ [ a a

a 10 a a [ 10 a0 0 1 a a

a a 1 1 1 [} e a0 o a [ a a a

0 10 a a 0 10 a0 a 1 [ 0 [

1 10 1 a [} o 0 11 0 a 1 a

a 10 1 1 [} 1 10 1 1 a a

[ 0 1 a a 0 e a0 1 a 0 a 1 [

T10: African fypanosamiasis a 1 1 1 a [} o a0 1 @ ] a a a
T11: Malaria a 1 1 1 a [} o a0 1 0 0 a a a
T12: Inflammatar a a 1 a [ [ 6 a0 1 0 [ a 1 1
T3 & 1 101 1 1 [} e o o 0 Q a a a
1 101 1 a 1 o o o @ Q [ a a

Step 2. Kappa score is calculated between all the terms. A term-term similarity matrix is calculated.

TNF signaling pathway -
yes presfppp f2HEpr Groupsof terms
cellular yes 4 1
extravasation o 1 8

po = (4 + &)/ (4+1+1+8) = 0.857

Class GOTerm1: marginala = ((4 + 1)*(4+1)}/ (4+1+1+8) = 1.785

Class GOTerm2: marginalp = {(1 + 8)*(1+8))/ (4+1+1+8) = 5.785

pe = (marginaly + marginalp) / (a+b+c+d) = (1.7T85+5 785 )(4+1+1+8) = 0.5407

k= 1-{1-0.857)(1-0 5407) = 0,685

Step 3 All terms are iterratively compared and
functional groups are defined

score Lo 1 Lo

Figure 12: Kappa score
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Kappa score is used also to associate terms and pathways into functional groups based on

shared genes.

Kappa score
Cohen's kappa cf r inte ter ag for items. o
In ClueGO kappa score Is used to define term-term interrelations (edges) and functional groups
based on shared genes between the terms
Example: Functional analysis of ClueGO Th1 related genes. GO, KEGG (2016.09.09), Standard selection, Fusion
Step 1: A binary matrix with GO terms/pathways an'(rjh?Enes is Cma.l?:j o Selected Terms/Pathways
genes associated to terms
GO terms/pathways GXACLLIGAML THE. VCAMI MADCAMLGHCLIO COa74 ICOS IFNG IRFL PECDA POCDILG STATI TB1 linked based on kappa score
T1: posiive reguiation of immunogiobuln medlated... 1 © 1 0 @ o oo o1 o0 4 o o 1 .
T2: T cell costimulation L] L 0 a a 0 1 1 o 0 L 1 q -m )
e e W S B B T S BRI ER O I
TS: leukocyte tathering or rofing ' 1 ) o oo o9 o 4 ) 0 o N ot
BEEImIETT D emmel i il 1 QL Tl
T7: callular response fo intarfaron-gamma 1 10 1 o o o 0 1 1 4 o 10 x S
T Loshmanissis } N ENEW  EOERN ) EEEE < |
i il 099000
T12: Inflammatory towel disease (1ED) s "% 0 4 o o o o 1 0 o 1 I e
T13: o oxtr n P B Y O o o 0 0 o 0 0 a -
T14: THF signaling pathway Dalaa i o 1 6 o o o a a o o
Step 2. Kappa score is calculated between all the terms => edges
Step 3: All terms are iterratively compared and functional groups are defined
Term-Term comparison Iterative comparison & merging : ClueGO/CluePedia network
based on associated genes of functional groups with pathways, genes and functional groups

Group 1 Group 2

i)
TNF signaling pathway
T4 - group B 6
¥ definition { ™ 7
X . Ta
50% 1) =
Ti3) = common ™
enes
cellular 9 T ~
exiravasation = z
T

TIvsT2, T1vs T3 .. T1vsT14
T2vsT3, T2vs T4, .. T2vs T14

kappa =04

T13vsT14

Figure 13: Functional groups
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Statistics

P value calculation

ClueGO term P-value calculation example
| clueGo Results (cluster #1) | Cluster #1 | Clueco Log | Cluepedia ¥ |

| Ont... | Term PValue | Term P... | Go..| .. | ... | GOGrou... | % Assock.. | Nr. san...mnecl

. 5 [CxacL
Groupl 13.043 3 [MADC,
. Grouol 14,286 3_IMADC

B ]

l Node Table I Edge Table l Network Table m

ClueGO Results (Cluster #1) | Cluster #1 CluePedia ¥

##2 All results were created with ClueG0 v2.3.3 ###
Organism analyzed: Homo Sapiens [9606]

Identifier types used: [OtherlD, Symbol. SymboliD]
Evidence codes used: [All]

#Genes in GO_BiologicalProcess-GOA_06.11.2016_23h27

#All unique genes In selected ontologies: 17139 (reference set for hypergeometric test)

#Genes from Cluster#1: uploaded ids 18 -> unique genes 18, with 0 (0.0%) missing -= All genes were recognized by ClueGo.
#Genes with functional annotations in all selected Ontologies from Cluster#1: .100 0%)

#Genes from all Clusters associated to representative Terms and Pathways (after applying selection criteria): 16 (88.89%)

Go © o1
All uploaded genes 18 found from list —
found from the list in the term 8 otal
term: cellular response to interferon-gamma, all genes 149
pyalin ClueGO -
fisher.test(cbind(c(6,143),c(12,16966)) in term notin term sum

. user 18-6 18

Flsher?s Bact Test for ot oota relerence | 1496 17139149186 | 1713918
2. 16966)) sum 149 17139-149

5 : true odds ratio is not equal to 1
5 percent confidence interval:

17.97073 173.94429 sum

anple estinates: . 18
P Sy reference 17121
sum 17139

Figure 14: Stats example
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Reference Set

Reference Set

The uploaded list is iteratively compared to all terms/pathways from selected ontologies to find terms having associated at least one uploaded gene.
The significance is calculated using as reference set all selected Ontologies. Additionally, predefined reference sets or custom reference lists can be used.

Selected Ontologies Reference Set

All selected

Predefined IDs Reference Set
or Custom reference

e.g. Affy U133Plus

All terms/pathways from
selected ontologies with genes
included in the reference set.

Custom reference
the uploaded list

All terms with at least one
uploaded gene associated.
Only mapped genes are considered
for overrepresentation calculation.

ontologies
List
of genes
>
All terms/pathways from
The reference selected ontologies.
Example:

Reference: GO, 18139 genes
154 genes with functional annotations

—>Q -

GO Biological Process (18.06.2019)
ClueGO B cell upregulated genes
Standard settings

GO Term:

regulation of lymphocyte proliferation 286 associated genes

12 genes in the uploaded list

Reference: Affy, 15910 genes
153 genes with functional annotations

o -
° arachidonic acid
octive TG '
regulation of i Vb

273 associated genes
12 genes in the uploaded list

Reference: input list, 154 genes
154 genes with functional annotations

12 associated genes
12 genes in the uploaded list

12 154-12=142 154 12 153-12=141 153 12 154-12=142 154
286-12=274 | 17853-142=17711| 17985 273-12=261 | 15637-141=15496| 15757 12-12=0 142-142=0 0
286 18139-286=17853 | 18139 273 15910-273=15637 | 15910 12 154-12=142 154
P=1.3e-05 P=

Figure 15: Reference Set
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ClueGO automation

Cytoscape Automation enables scientific wor ows written in many languages through
CyR ST . ClueGO v2. .0 implements the cyR ST core plugin API and provides pr¢
grammatical access to its functionality . ClueGO features R ST enabled can be e plor
in the cyR ST API Swagger igure Cytoscape menu elp Automation CyR ST API.

< C  © localhost:1234 p%3AS 2 2FV19%2Fswaggerjsont; H
1 swagger Wipiocaos 254 waggerson m

CyREST API

ARESTIUl service for accessing Cytoscape 3.

15/15 Automation Apps started.

Cytoscape
hitp://cytoscape.org/

Apps

Apps: ClueGO

pel{idTypeName}

I1/appsicluegolcluego-

‘A 000000 BO0EA B iEOOROOAOARAE
3
3
T
g
3| I

e

,GONetworksL

/appsicluegolcluego-manager/{analysisName} 4.0 Run ClueGO Analysis

Figure 16: ClueGO in the Cytoscape API Swagger

Hotpriipleswacd upmc.fr/cluego/ClueGOcyRESTExample.py.
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https://github.com/cytoscape/cytoscape-automation
http://www.ici.upmc.fr/cluego/ClueGOcyRESTExample.R
http://www.ici.upmc.fr/cluego/ClueGOcyRESTExample.py

Order  Feature description Type Link. Base link: /v1/apps/cluego/cluego-manager

1.0 Select the ClueGO Organism to analyze ~ PUT /organisms/set-organism/organismName

1.1 Get ClueGO organisms* GET /organisms/get-all-installed-organisms

1.2 Get all info for installed organisms* GET /organisms/get-all-organism-info

2.0 Upload IDs for a specific Cluster PUT /cluster/upload-ids-list/inputPanellndex

2.1 Select the ClueGO ID type* PUT /ids/set-id-type/idTypeName

2.2 Refresh ClueGO source files* POST /ids/refresh-cluego-id-files

2.3 Get ClueGO ID types* GET /ids/get-all-installed-id-types

24 Set the number of Clusters (ID lists)* PUT /cluster/max-input-panel/maxInputPanelNumber

2.5 Set analysis properties for a Cluster* PUT /cluster/set-analysis-properties/inputPanellndex/nodeShape/clusterColor...
../minNumberOfGenesPerTerm/minPercentageOfGenesMapped/noRestrictions

2.6 Select visual style* PUT /cluster/select-visual-style/visualStyle

3.0 Select Ontologies PUT /ontologies/set-ontologies

3.1 Get all available Ontologies* GET /ontologies/get-ontology-info

32 Select Evidence Codes* PUT /ontologies/set-evidence-codes

33 Get all available Evidence Codes* GET /ontologies/get-evidence-code-info

3.4 Set min, max GO tree level* PUT /ontologies/set-min-max-levels/minLevel/maxLevel/allLevels

3.5 Use GO term significance cutoff* PUT /ontologies/useSignificanceCutoff/p ValueCutoff

3.6 Use GO term fusion* PUT /ontologies/useGOTermFusion

3.7 Set statistical parameters* PUT /stats/enrichmentType/multiple TestingCorrection/useMidPvalues/useDoubling
.../JuseCustomReferenceSet/fullPathToReferenceSet

3.8 Set the Kappa Score level* PUT /ontologies/set-kappa-score-level/kappaScore

3.9 Set grouping parameters* PUT /grouping/doGrouping/coloring Type/groupLeadingTerm/groupingType...
.../initGroupSize/percGroupsForMerge/percTermsForMerge

4.0 Run ClueGO Analysis GET /analysisName

4.1 Get ClueGONetworkIDs* GET /get-all-cluego-networks

4.2 Get ClueGO result table* GET /analysis-results/get-cluego-table/clueGONetwork SUID

4.3 Get ClueGO genes and main functions* GET /analysis-results/clueGONetworkSUID/numberOfFunctionsToAdd

44 Get gene result table* GET /analysis-results/get-gene-table/clueGONetworkSUID

4.5 Get Kappascore Matrix* GET /analysis-results/get-kappascore-matrix/clueGONetworkSUID

4.6 Get binary Gene-Term Matrix* GET /analysis-results/get-binary-gene-term-matrix/clueGONetworkSUID

4.7 ClueGO Result Chart* GET /analysis-results/get-cluego-result-chart/clueGONetworkSUID...
.../inputPanellndex/chartType/exportimageType

4.8 Remove ClueGO analysis result* DELETE /remove-cluego-analysis-result/clueGONetworkSUID

49 Remove all ClueGO analysis results* DELETE /remove-all-cluego-analysis-results
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