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AutoAnnotate is a Cytoscape App that identifies clusters of nodes and automatically draws shape and label annotations
for each cluster. The generated labels provide a concise semantic summary of the data attached to the nodes in each

cluster.

AutoAnnotate maintains a relationship between the annotations and the nodes in a cluster, when the layout of the
network changes then the annotations are automatically repositioned.

AutoAnnotate maintains multiple sets of annotations for a single network, which allows you to experiment with differ-
ent clustering algorithms and label generation strategies. Additionally, AutoAnnotate allows clusters to be collapsed,
which can simplify large networks by reducing potentially large sections of the network into single nodes.
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CHAPTER 1

Installing

1.1 Requirements

Minimum versions (latest versions are recommended):

Package Minimum Version
Cytoscape 3.9.0
WordClound 3.1.0
clusterMaker2 | 0.9.5

1.2 Installation

Install Cytoscape

* If you don’t have Cytoscape please download and install the latest release from http://www.cytoscape.org/
download.php.

Install AutoAnnotate

* Open Cytoscape

* In the main menu select Apps > App Manager

* In the App Manager select AutoAnnotate in the list of All Apps and click the Install button.

* WordCloud and clusterMaker2 will also be installed automatically along with AutoAnnotate
Alternatively the apps can be installed from the Cytoscape App Store

* AutoAnnotate: http://apps.cytoscape.org/apps/autoannotate

* WordCloud: http://apps.cytoscape.org/apps/wordcloud

e clusterMaker2: http://apps.cytoscape.org/apps/clustermaker2



http://www.cytoscape.org/download.php
http://www.cytoscape.org/download.php
http://apps.cytoscape.org/apps/autoannotate
http://apps.cytoscape.org/apps/wordcloud
http://apps.cytoscape.org/apps/clustermaker2

AutoAnnotate Documentation, Release 1.4

Optional Apps that work well with AutoAnnotate

* AutoAnnotate is part of the EnrichmentMap Collection. AutoAnnotate will automatically choose appropriate
defaults for networks created by the EnrichmentMap App.

— EnrichmentMap Collection: https://apps.cytoscape.org/apps/enrichmentmappipelinecollection
— EnrichmentMap: https://apps.cytoscape.org/apps/enrichmentmap

* The MCODE App is a popular clustering App that works well with AutoAnnotate.
— MCODE: https://apps.cytoscape.org/apps/mcode

4 Chapter 1. Installing
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CHAPTER 2

What's New

2.1 New in AutoAnnotate 1.4

* Requires Cytoscape 3.9
* Display option for fill color palettes.
* Display option for cluster padding.
¢ Summary networks have improved attribute aggregation.
— Attribute aggregation now works for edges as well as nodes.
— There is a new settings dialog that shows when creating a summary network.
— Attribute aggregation settings can be specified for each individual column.
* Summary networks have improved integration with the EnrichmentMap App.
— New default aggregators for EnrichmentMap columns that make more sense.
— Summary networks work with the EnrichmentMap Heat Map panel.
 Improved support for hidden nodes and edges.
— Hiding nodes causes the clusters to resize to the visible nodes.
— Hidden nodes and edges are ignored by clustering algorithms.

 Several bug fixes

2.2 New in AutoAnnotate 1.3

* Requires Cytoscape 3.7
* Drawing annotations is much faster

* Word Wrap feature for cluster labels
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* New Feature: copy annotations to another network
* Support for column namespaces

* “annotate” command now returns JSON

¢ Cleaner layout for “quick start” panel

* Cleaner layout for “display options” panel

* Cleaner menu layouts

 Several bug fixes

6 Chapter 2. What’s New



CHAPTER 3

Creating an Annotation Set

« Start by selecting a network view.
¢ In the main menu select Apps > AutoAnnotate > New Annotation Set...

* The Create Annotation Set dialog will open.

_tayout [EEFRN Tools  Help &M O 2 OMATw 1
. App Manager... flab/autoannotate/AA-test.cys

@ AutoAnnotate New Annotation Set... N

v

clusterMaker > Hide AutoAnnotate Panels
clusterMaker Dimensionality Reduction >
clusterMaker Ranking > User Manual
clusterMaker Visualizations »  About.. ———

repair preaks
g:;i([:MANIA : homologous nuclear pore complex
STRING 4 g\ P

3.1 Create Annotation Set Dialog

This dialog is used to select the options for creating an Annotation Set.

Note: AutoAnnotate can detect if the network was created by EnrichmentMap, and if so sensible defaults for Enrich-
mentMap networks will be pre-selected.

Note: You may manually edit the contents and labels of the clusters after the Annotation Set is created, and you may
create as many Annotation Sets as you like, so its not critical to get everything perfect at this step.

The dialog has two tabs, Quick Start and Advanced.
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3.1.1 Quick Start

The quick start tab has a minimal set of basic options.

[ ] [ ] AutoAnnotate: Create Annotation Set

GEBIEEE Advanced

° Annotate entire network

Max number of annotations

Layout network to prevent cluster overlap

Label Column: EM1_GS_DESCR

Reset Cancel Create Annotations

Annotate the entire network Every node in the graph will be part of a cluster.

Maximum number of annotations If this is selected then only the X largest clusters in the network will be given
annotations.

Layout network to prevent cluster overlap Runs a layout algorithm that separates the clusters so that they do not
overlap.

Label Column Column used to generate the labels.

Note: Quick start uses the clusterMaker2 MCL algorithm, with the “Adjacent Words” label option.

3.1.2 Advanced

The Advanced tab provides full control over clustering and label options.

8 Chapter 3. Creating an Annotation Set
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AutoAnnotate: Create Annotation Set

IS Advanced
Cluster Options
° Use clusterMaker App

Cluster algorithm: MCL Cluster

Edge weight column: --None —-
User-defined clusters

Cluster node ID column

Create singleton clusters

Layout network to prevent cluster overlap

Label Options
Label Column: name
Label Algorithm: | WordCloud: Adjacent Words (default)

Max words per label: 3

<> (<>

Adjacent word bonus: 8

Set Excluded Words...

Set Delimiters...

Reset Cancel

Cluster Options

(o )

ol o)

Create Annotations

Use clusterMaker App If this is selected then clusterMaker will be used to calculate the clusters.

Cluster algorithm Used to select the clustering algorithm provided by clusterMaker that will be used to
calculate the clusters. See the table below for a list of clusterMaker algorithms currently available

for use in AutoAnnotate.

Edge weight column Some clusterMaker algorithms use edge weights. This box is used to select the
Edge Column to use for the edge weights. If the selected algorithm does not use edge weights then

this box will be disabled (greyed out).

User-defined clusters You may provide your own clusters or use another clustering app to calculate the
clusters. In this case the clusters must already be calculated and cluster identifiers must be stored in
a Node Column. Any Node Column of may be used to identify the clusters. If you select a column

of List type then the clusters may overlap.

Create Singleton Clusters Sometimes the cluster algorithm will leave some nodes un-clustered. If the
‘create singleton clusters’ option is selected then a cluster will be created for each un-clustered node.

Layout network to prevent cluster overlap Runs a layout algorithm that separates the clusters so that

they do not overlap.

Label Options

Label Column Select a Node Column that will be used to calculate the cluster labels.

Label Algorithm Select an algorithm that is used to calculuate the label for each cluster. Two label

algorithms are currently available:

1. WordCloud: Adjacent Words

Uses the WordCloud app to calculate the labels.

3.1. Create Annotation Set Dialog
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Based on the algorithm that is used by the “Cloud Style: Clustered Standard” option in Word-
Cloud. Words in the label are chosen from the most frequent words in the cluster, and words
that are adjacent to the most frequent words. The higher the “adjacent word bonus” is, the
more likely adjacent words will be in the label.

2. WordCloud: Largest Words
Uses the WordCloud app to calculate the labels.

Basically the same algorithm that is used by the “Cloud Style: No Clustering” option in Word-
Cloud. Words in the label are chosen from the most frequent words in the cluster.

Set Excluded Words Opens a dialog that allows you to exclude words from cluster labels. See Removing
Words from Labels for more details.

Set Delimiters Opens a dialog that allows you to add word delimiters.

Click Create Annotations to create the new Annotation Set.

Warning: AutoAnnotate will manage all groups (compound nodes) for the current network view. It is not
recommended to manually create groups on a network view that has Annotation Sets. If you would like to manually
create groups at any time please duplicate the network view.

3.2 ClusterMaker2 Algorithms

The following clusterMaker?2 algorithms are made available through AutoAnnotate:

Algorithm Weighted?
Affinity Propagation Cluster Yes
Community cluster (GLay) No
ConnectedComponents Cluster | Yes
MCL Cluster Yes
SCPS Cluster Yes

Weighted algorithms require an edge attribute to be used as the edge weight.

10 Chapter 3. Creating an Annotation Set



CHAPTER 4

Using an External Clustering Algorithm

AutoAnnotate allows clusters to be defined using any node attribute via the User-defined clusters option on the
Advanced panel. This allows clustering algorithms provided by other Cytoscape Apps or by external scripts to be used
with AutoAnnotate.

4.1

Using clusterMaker Manually

You may use some clusterMaker algorithms not provided through the New Annotation Set dialog.

Here is an example using the clusterMaker Transitivity Clustering algorithm.

Select Apps > clusterMaker Cluster Network > Transitivity Clustering.
A dialog with algorithm settings will be shown.

Expand the Cytoscape Advanced Settings section and take note of the Cluster Attribute Name, in this case it
is __transclustCluster.

Click OKk to run the algorithm.

A node attribute (column) called __transclustCluster is created where each node is assigned a cluster identifier.
Open the New Annotation Set dialog and choose the Advanced panel.

Select User-defined clusters and then select the __transclustCluster column.

Click Create Annotations.

AutoAnnotate does not support overlapping clusters. Some clusterMaker algorithms create list columns that may
assign some nodes to more than one cluster. These columns cannot be used with AutoAnnotate.

4.2

Using the MCODE App

The MCODE App is a popular clustering App that works well with AutoAnnotate.

11
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¢ Install MCODE: https://apps.cytoscape.org/apps/mcode
Using MCODE with AutoAnnotate

Select Apps > MCODE

A dialog with algorithm settings will be shown.

— If the dialog does not appear, then go to the MCODE panel and click the (+) icon at the top of the panel.

In the MCODE dialog click the Analyze Current Network button.

Open the New Annotation Set dialog and choose the Advanced panel.

Select User-defined clusters and then select the MCODE Clusters (1) column.

Click Create Annotations.

4.3 Using External Scripts

See the Automating AutoAnnotate for details on how to automate Cytoscape using external scripts.

A script must do the following to provide clusters to AutoAnnotate:

* Create a node attribute (column), any type may be used.

Use the node attribute to assign a cluster identifier to each node. The cluster identifier may be blank, those nodes

will not be included in clusters.

Open the New Annotation Set dialog and choose the Advanced panel.

Select User-defined clusters and then select the __mcodeCluster column.

Click Create Annotations.

12
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CHAPTER B

Working With AutoAnnotate

5.1 Panels

When an Annotation Set is created the AutoAnnotate panels will be shown.

Note: To show or hide the AutoAnnotate panels go to the main menu and select Apps > AutoAnnotate >
(Show/Hide) AutoAnnotate Panels.

13
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¢ In the Control Panel on the left side is the Main AutoAnnotate Panel.

— This panel is used to manage Annotation Sets and Clusters.

¢ In the Results Panel on the right side is the Display Options Panel.

— This panel is used to modify the look of the ann

5.2 Changing Display Options

otations.

This AutoAnnotate Display panel shows display options for the currently selected Annotation Set.

14
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AutoAnnotate Display v [
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Padding
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Border: -

Hide Shapes

Scale font by cluster size
Font Scale %50

Min Font Size 1

Font Color: -

Word Wrap
Wrap Length:
Hide Labels

Reset

Shape Options
Shape There are two available shapes: Ellipse or Rectangle
Border width Slider that adjusts the width of the cluster annotation borders.

Opacity Slider that adjusts the opacity of the cluster annotation fill color. Slide to the left for completely
transparent. Slide to the right for completely opaque.

Padding Slider that adjust the space between the content of a cluster and the annotation border.

Palette When selected the annotations will have multiple colors from a color palette. The color of each
annotation is chosen automatically from the palette.

Fill Color Opens a color picker for choosing the fill color.
Border Color Opens a color picker for choosing the border color.
Hide Shapes Select to hide all cluster shape annotations.

Label Options

Font Size Slider that adjusts the font size.

5.2. Changing Display Options 15
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Scale font by cluster size When selected the size of the label will be relative to the number of nodes
in the cluster. Larger clusters will have larger labels. When deselected all the clusters will have
the same size labels. Slider is used to adjust the font size or font scale.

Font Color Opens a color picker for choosing the font color.
Word Wrap Allows long labels to be broken and wrap onto the next line.

Wrap Length Defines the maximum width of the label in number of characters. Individual words
that are longer than the wrap length will not be broken. Has no effect if Word Wrap is disabled.

Hide Labels Select to hide all cluster labels.
Reset Button

Sets all the display options back to their defaults.

5.3 Managing Annotation Sets

The main AutoAnnotate panel is used to manage Annotation Sets.

Control Panel vy O%
Network  Select  Style £ AUtoAnno

MCL Cluster Annotation Set 3 ﬂ + = =
Cluster Nodes Collapsed
vesicle-associated membrane protein 139
proton-transporting activity mitochondrial 55
spliceosomal tri-snrnp complex 47
requlation dna development 39

At the top of the panel is a dropdown box that allows you to switch between all of the Annotation Sets that have been
created for the current network view.

* Select the (none) option to clear all annotations from the view.
¢ Select an Annotation Set to show all the annotations and labels in that set.
* When switching between Annotation Sets all the annotations in the view will be erased and redrawn.

— Similarly when switching Annotation Sets any collapsed groups will be expanded.

16 Chapter 5. Working With AutoAnnotate
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5.4 Annotation Set Menu
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Export Clusters To File...
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Set Delimiters...

yIr197wydI014w yor310c Settings >
ymr021c ylr214wyprl24w } —
Click the - = | button to show the Annotation Set Menu.

New Annotation Set... Opens the Create Annotation Set dialog. The dialog can also be opened by

clicking the + button.

Copy Annotation Sets from Network...

See Copying Annotations Between Networks for more details.

Rename Renames the current annotation set.

Delete... Deletes the current annotation set.

Manage Annotation Sets. ..

pear in the dropdown and delete multiple Annotation Sets at a time.

Allows annotations to be copied from one network to another.

Opens a Dialog where you can change the order that Annotation Sets ap-

Collapse All Collapses all the clusters. Warning: Collapsing all clusters in a large network can be very
slow. Consider using the Create Summary Network option instead.

Expand all Expands all the clusters.

Create Summary Network Generates a new network where each node represents a collapsed cluster in
the original network. Very similar in functionality to “Collapse All”, but runs significantly faster.
See Summary Network for more details.

Layout Clusters The submenu provides access to cluster-aware layout algorithms. See Cluster-Aware
Layouts for more details.

Redraw annotations Some versions of Cytoscape have a bug that cause annotations to occasionally be
drawn in the wrong location. Redrawing the annotations can fix this problem. Annotations can also

be redrawn by clicking the < button.

Recalculate Labels Recalculates the labels for all of the clusters in the annotation set. Typically used
when the WordCloud options or label algorithm changes, or if the contets of one or more clusters
change. See Label Options for more details. (Note: to recalculate labels for a subset of clusters
please select the clusters in the table and right-click to show the cluster context menu.)

Export Clusters to File... Creates a TXT file containing the labels of all the clusters.

5.4. Annotation Set Menu
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Set Excluded Words... Opens a dialog that allows you to exclude words from cluster labels. See Re-
moving Words from Labels for more details.

Set Delimiters Opens a dialog that allows you to add word delimiters.
Settings

Display Creation Parameters... Opens a dialog that shows the parameters that were chosen in the
Create Annotation Set Dialog for the current Annotation Set.

Label Options... Opens a dialog where you can select the label algorithm that is used when recal-
culating labels. See Label Options for more details.

Settings... Opens a dialog where general AutoAnnotate settings can be changed.

5.5 Managing Clusters

On the main AutoAnnotate panel you will find the Cluster Table.

* This table shows each cluster, along with its label, the number of nodes in the cluster and a checkbox icon that
indicates if the cluster has been collapsed.

¢ Click on a table header to sort the table by that column.
Most of the cluster options are available using the context menu of the cluster table.
« Start by selecting one or more clusters in the cluster table.

¢ To select multiple clusters hold the Shift key to select a range or hold the Ctrl/Command key to select individual

clusters.
Control Panel v Ox
Network  Select  Style [ Aol

MCL Cluster Annotation Set 3 g+ 2 =
Cluster Nodes =  Collapsed .

. - - regulati
vesicle-associated membrane protein 139
proton-transporting activity mitochondrial 55
spliceosomal tri-snrnp complex 47
regulation dna development 39
eukaryotic preinitiation initiation 38| k
regulation signaling transcription 24 Rename... SD”[
protein ubiquitin transcription 23 Delete
procollagen-lysine 5-dioxygenase 14-3-3 21

) Merge
class synthetase aminoacyl-trna 18
coating methylpurine-dna glycosylase 17 Extract Clusters...
17ae leucine-rich 111 12
fumarate acyl-coa succinate 9 Col |ap5e
hematopoietic splicing spliceosome 9| Expand
renal sodium antiporter 4 Create Summary Network abrt
Recalculate Labels...
=

Right click with he mouse to show the cluster table context menu.
Rename... Enabled when 1 cluster is selected. Manually set the label for the cluster.

Delete Delete the cluster annotations. Note: This does not delete the nodes or edges in the cluster, just
the annotations.

Merge Enabled when 2 or more clusters are selected. Merges the clusters into a single cluster. A new
label for the merged cluster is automatically calculated.

Extract Clusters... Creates a new Annotation Set consisting of the selected clusters.

18 Chapter 5. Working With AutoAnnotate
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Collapse Collapses the selected clusters. Warning: can be very slow when many clusters are selected.

Expand Expands the selected clusters.

Create Summary Network Generates a summary network from the selected clusters. See Summary
Network for more details.

Recalculate Labels Recalculates the labels for the selected clusters. See Label Options for more details.

5.6 Managing Clusters in the Network View

To manually create a cluster select some nodes in the network view, right click to show the context menu, and select
Apps > AutoAnnotate > Create Cluster.

e . =

T~ -
. Add |
“i= Diffuse
Edit
Select
Group
/ mlt Nested Networks

Create Cloud e S et

X External Links Extend Network by public interaction database... "=
- L

wl - Preferences

f ] ~

¢ A new cluster is created.
* A label for the cluster is automatically calculated.
¢ The cluster is selected in the cluster table.

Deleting a node in an existing cluster will remove the node from the cluster. A new label is calculated.

5.7 Copying Annotations Between Networks

Annotations can be copied between networks in the same network collection only.

Start by selecting the destination network in the Networks panel.

Control Panel v Ox

Style Select Annotation »

DISE%SE v -

A 1 of 2 Networks selected &
v EnrichmentMap <& Network Collection

estrogen_treatment_12hr_gsea_enrichment_results

estrogen_treatment_12hr_gsea_enrichment_results(1)

Destination Network Selected

Then go to the AutoAnnotate panel and select Copy Annotation Sets from Network... in the panel menu.
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Control Panel v Ox
« EM EnrichmentMap ‘% AutoAnnotate
(none) a + =) =
Cluster Nodes Collapt New Annotation Set...

Copy Annotation Sets From Network...

The Copy Annotation Sets dialog will be shown.

[ JOX )} AutoAnnotate: Copy Annotation Sets

Copy annotations from Annotation sets to copy

estrogen_treatment_12hr_gsea Name Clusters Select All
MCL Cluster Annotation Set 91
MCL Cluster Annotation Set 2 91 Select None

Include annotations for clusters that are incomplete.

Cancel Copy Annotations

Select the source network to copy annotations from. A list of annotation sets for that network is shown. Select the
annotation sets to copy. Finally click the Copy Annotations button.

If the destination network contains fewer nodes than the source network then only the annotations for clusters that
exist in the destination network will be copied. Select the Include annotations for clusters that are incolmplete
option to copy annotations for clusters that do not have all their nodes present in the destination network.

5.8 Additional Options

AutoAnnotate has various warning dialogs that can be dismissed permanently by selecting “don’t show this again”.
If you would like to see these warnings again they can be re-enabled. In the main menu select Edit > Preferences >
Properties, then select org.baderlab.autoannotate in the Properties Dialog.
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@ Cytoscape Preferences Editor
Properties
org.baderlab.autoannotate B
Property Name Value
\warnDialog.dontShowAgain.collapse |true
warnDialog.dontShowAgain.create true
warnDialog.dontShowAgain.label false

warnDialog.dontShowAgain.layout false

Add Modify Delete

5.9 Creating Summary Network

Using group nodes to collapse clusters can be very slow when there are many clusters. As an alternative a new option
called Create Summary Network has been added in AutoAnnotate 1.1.

See Summary Network for more details.
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Grouping and Layout

6.1 Cluster-Aware Layouts

AutoAnnotate provides three cluster-aware layout algorithms. These are available from the panel menu.

Control Panel

v

S AutoAnnotate

< EM EnrichmentMap
MCL Cluster Annotation Set + °
Cluster Nodes Collapse
1 hiv elongation 33
transport mature derived 20
synthesis dna gap 17
interphase cycle g1 16
mitotic anaphase prometaphase 16
ul2 splicing reactions 15
spindle checkpoint components 13
trna related aminoacylation 13
iii rna polymerase 12
processing pre 3' 12
translation initiation influenza 11
export nucleus nitrogen 10
dependent atpase helicase 9
5' exoribonuclease exonuclease 7
coupled nucleotide excision 7
remodeling centromere nucleosome 7
tubulin folding cct 7
6

resolution sites base

Ox

New Annotation Set...

Rename...
Delete...

Manage Annotation Sets...

Collapse All
Expand All
Create Summary Network

Layout Clusters

Redraw Annotations
Recalculate Labels...
Export Clusters To File...

Settings

)

pyrimidine
metabelism purine
—_—
D
fanceni anemia
pathway

CoSE Layout
CoSE Layout (Group single nodes)
Grid Layout

>

export nucleus
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6.1.1 CoSE Layout
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The CoSE (Compound Spring Embedded) layout is a force-directed layout that is cluster-aware. It will attempt to
minimize cluster overlap while still placing connected clusters near each other.

Cluster annotations will still sometimes overlap. If this is happening try running the layout again or manually adjust

the position of the clusters.

There are two versions of CoSE available. The standard version will allow unclustered nodes to be placed about
the graph. The CoSE Layout (Group Single Nodes) version will group all unclustered nodes together rather than
allowing them to be spread about the graph.

If you would like to increase or decrease the spacing between clusters this can be done from the Layout Tools panel
after running the layout. The Layout Tools panel is available near the bottom-left of the Cytoscape window. Use the
Scale slider to increase or decrease the cluster spacing.
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The clusters are laid out in a grid pattern. The nodes within each cluster are laid out using a standard force-directed
layout.

This layout is slower and less esthetically pleasing that the CoSE layout. This was the only layout available in older
versions of AutoAnnotate and is still available mainly for backwards compatibility.
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6.2 Collapsing and Expanding Clusters

AutoAnnotate can summarize a network by collapsing some or all of the clusters automatically.

Warning: Depending on the number of clusters this function can be very slow. Consider using the Create
Summary Network option instead because it runs significantly faster. See Summary Network for more details.

requiation dffnageresis
immune :.g_r process Neﬂlr:‘moanu%;:u Kollagen f-l‘manlzallon
I ™= R N,
[ i K O-linked oaylation
f WPEICac20 mediateg— A &
I | P [ e | degradatian of cell eycld proteins
"""'""r.;.tﬁm'— f Fiar o satisfatiarol.the cell
polysacchari igen wia MHC | 1 eye|echbiinpint
elass 1l {0 P — )
[ ! s {
| | A ssemibly enmer_r_!.ulopmnn negative regulation of
| L1 ) transmembra eptor pratein
! ".\ | % P | snging | threoni H nase signaling
. | - e
posiive reguiation of leukogyte | N bload U“"’P_/ED-!H'““ lI = [ "
coll-cfil adhesicn [ \wllular 5 10 — | |
N~ % \Interh mma S o
I \‘\h | '\ morphogent egithelium respodigo e
I/ e A -~
[ e Y e
|lI ! \\' | ™ Y —
{ \ - \ -
— Y o o T idney cifiiiopment
iUl ati t ~ )
genome mm‘ﬂ!.l_se e re:';é—"i"eﬂ'“"" i jggmadve CO4= T mesenchymali) develpgaitn @elopmant
!
f
/
| osteablast| renitiation
| & b ted plateler
{ skeletal sﬁl'.eueloomen Hwﬂ(’:[; ;Hp e

i d 1
X regulation §i=zification
nan-Lymighosd cell mutc-chen:.lransla [EMherin g pathway Chondraitin su proteng lycan
metabal CesS
muscid'H8) pRiEREnIn

The Cytoscape “group nodes” feature is used to collapse and expand clusters. A group node is a compound node that

contains other nodes.

When AutoAnnotate collapses a cluster it first creates a group node that contains all the nodes in the cluster and then
the group node is collapsed. When the cluster is collapsed Cytoscape will create “meta-edges” between the group node
any other nodes it is connected to. The collapsed group nodes and the meta-edges provide a summary of the network.

When a cluster is expanded the group node is expanded and then deleted. The annotations are shown again.

Note: The annotation for a cluster is not shown when the cluster is collapsed. The label shown for a collapsed cluster
is generated by Cytoscape and depends on the Group Preferences (explained below).

Warning: Itis not recommend to manually collapse or expand clusters using the Groups menu as this may confuse
AutoAnnotate. When switching between Annotation Sets all collapsed clusters are automatically expanded.

Warning: There are currently some limitations in Cytoscape with regards to saving and restoring annotations and
groups in a session file. For this reason when you save your session all the clusters must be expanded first.

Clusters can be collapsed or expanded from the Annotation Set Menu or the Cluster Table Context Menu. Before
collapsing clusters make sure that node aggregation is enabled. This will tell Cytoscape to generate a label for the

group node that aggregates the labels of the nodes in the cluster.
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¢ In the main menu select Edit > Preferences > Group Preferences.

* In the Group Preferences dialog select the option for Enable Attribute Aggregation.

[ JON ] Group Preferences
Group View Settings
Double-Click action: | Expand/Contract a

Visualization for group: = None E

Show collapsed node as a Nested Network:

Attribute Aggregation Settings

Enable attribute aggregation:

P Default Aggregation Settings
P Aggregation Overrides

Cancel  (NOKIN

6.3 Create Summary Network

Using group nodes to collapse clusters can be very slow when there are many clusters. As an alternative a new option
called Create Summary Network has been added in AutoAnnotate 1.1. A new network is generated where each node
represents a collapsed cluster in the original network, and each edge represents a meta-edge between clusters. The
resulting network is very similar to the results you get from collapsing the clusters.

See Summary Network for more details.
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Summary Network

A Summary Network is a new network where each node represents a collapsed cluster in the original network, and
each edge represents a meta-edge between clusters. The resulting network is very similar to the results you get from

collapsing the clusters.
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A summary network can be created from the Annotation Set Menu or the Cluster Table Context Menu.
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synthesis maintenance telomere
transport mature derived

mitotic g1 phases

eukaryotic translation initiation
mitotic anaphase prometaphase
producing 5' phosphomonoesters
ul2 splicing reactions

trna related aminoacylation

) iii rna polymerase

spindle checkpoint components
export nucleus transport
monophosphate biosynthetic process
tubulin folding cct

biomineral osteoblast ossification
remodeling centromere nucleosome
cis trans peptidyl

coupled nucleotide excision

cycle phase cell

double strand break

duplex unwinding helicase

organic transmembrane transporter
resolution sites base

establishment targeting mitochondrion
ntp dependent helicase

rrna processing ncrna

chromosomal part chromosome
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Collaps

Session: [Users/mkuceraftemp/aa_pal
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New Annotation Set...

Rename...
Delete...
Manage Annotation Sets...

Collapse All
Expand All

Create Summary Network...

Layout Clusters

Redraw Annotations
Recalculate Labels...
Export Clusters To File...

Set Excluded Words...

Set Delimiters...

Display Creation Parameters...
Label Options...

Advanced Settings...

oprotein

pyrimidin:

Note: The terms “attribtue” and “column” are used interchangeably.

7.1 Attribute Aggregation

Each cluster in the source network will be compressed into a single node in the Summary network. If there are multiple

edges between two clusters, they will be compressed into a single meta-edge.

The nodes in a cluster may have different values for each data attribute (i.e. column). When the nodes in a cluster
are compressed into a single node, the values of the attriutes of the original nodes need to be combined into a single
value. There are many options for how this can be done. The same is also true for the edges that are compressed into
a meta-edge.

When creating a summary network a dialog is shown that allows you to choose the aggregation strategy for each
attribute. Sensible defaults are chosen, so you may safely click OK. However if you would like to customize how

attribtues are aggregated use the combo boxes next to each attribute name.
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[ ) @ AutoAnnotate: Create Summary Network
Include unclustered nodes

Node Attribute Aggregation

Em Name String  Comma-separated Values [
EM GS_DESCR String Cluster Label
Em GS_Type String Unique Values
Em Genes List Unique Values &
Em gs_size Integer  Size of Unioned Geneset
EM pvalue (estrogen_treatment_12hr_gsea_enrichme... Double  Minimum value

Edge Attribute Aggregation
EM similarity_coefficient Double Average &
Em Overlap_size Integer  Size of Unioned Geneset (B
Em Data Set String ~ Comma-separated Values
EM Overlap_genes List Unique Values
shared name String Comma-separated Values [
shared interaction String Comma-separated Values
Cancel OK

7.2 Types of Aggregators

None
The resulting value will always be blank.
Comma Separated Values, Tab Separated Values
The values will be concatenated together using commas or tabs as delimiters.
Most Common Value
The most common value will be chosen. Ties are broken arbitrarily.
Unique Values

Takes all the values for an attribute, removes the duplicates, then concatenates the results (using commas
as delimiters). For example, a set of nodes with values "a", "a", "a", "b", "b", "c" would
become a string with the value "a, b, c".

Cluster Label

Ignores the values of the attribute and uses the cluster label value. Note: If you want a new attribute
(column) that contains the cluster label then you must create a new column in the source network before
creating the summary network.

Most Significant Gene Set (EnrichmentMap only)

The resulting value is the name of the gene set that has the most significant FDR g-value. If there are ties
then the result is the concatenation of the gene set names.

Average, Minimum, Maximum, Median, Sum (Numeric Attributes)

7.2. Types of Aggregators 31



AutoAnnotate Documentation, Release 1.4

Combines numeric values using the corresponding mathematical operator.
Size of Unioned Geneset (EnrichmentMap only)

Nodes in EnrichmentMap networks represent gene sets. The resulting value is the size of the union of all
the gene sets in the cluster.

Greatest Magnitude (EnrichmentMap only)

The result is the value that has the greatest absolute value (i.e. magnitude). For example the set -1, O,
1, 2 wouldresultin 2, and theset -2, -1, 0, 1 wouldresultin -2.

Logical AND, Logical OR
Used to combine boolean values.
Concatenate (Lists only)

Concatenates the values of list columns. For example [1,2, 3] and [4,5, 6] would resultin [1, 2,
3,4,5,6].
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CHAPTER 8

Label Options

AutoAnnotate uses the WordCould app to generate cluster labels. Some basic label options are available from the
AutoAnnotate panel menu, but more advanced options are available through WordCloud directly.

8.1 WordCloud App

The WordCloud app generates a “word cloud” for selected nodes based on one or more attributes (columns) of choice.
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AutoAnnotate invokes WordCloud to generate a word tag cloud for the node data within each cluster, which is used to
derive the text for the label annotations.

8.2 Basic Label Options

Basic label options are available from the AutoAnnotate panel menu at Settings > Label Options....

Control Panel v Ox

<« BTN O ordCloud

MCL Cluster Annotation Set +| 2] = : 128

. 2 . .
Cluster Nodes Collapse New Annotation Set... ¢ &Y - —7
1 hiv elongation 33

transport mature derived 20 Rename...

synthesis dna gap 17 Delete...

interphase cycle g1 16 .

mitotic anaphase prometaphase 16 Manage Annotation Sets... - 1 . -

u1.2 splicing reaftlons 15 Collapse All .

spindle checkpoint components 13

trna related aminoacylation 13 Expand All

iii rna polymerase 12 Create Summary Network > .
processing pre 3' 12 % .
translation initiation influenza 11 Layout Clusters | g = » 4] A
export nucleus nitrogen 10 Redraw Annotations : — :
dependent atpase helicase 9 Recalculate Labels...

5' exoribonuclease exonuclease 7 Export Clusters To File...

coupled nucleotide excision 7 D

remodeling centromere nucleosome 7 Settings Display Creation Parameters... 2
tubulin folding cct 7 — A

resolution sites base 6 Labl Options...

ribonucleoside monophosphate pr... [3 Settlngs...r

cis trans peptidyl 5

mle e o -

This will open the Label Options dialog. (These are the same options available in the Create Annotation Set Dialog.)

There are two label algorithms available. ..
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8.2.1 Biggest Words

[ ] AutoAnnotate: Label Options

Label Options for: MCL Cluster Annotation Set
Label Algorithm: | WordCloud: Biggest Words E 2]

Max words per label: 4 ¢

Cancel  (NOKINN

The “Biggest Words” option generates a word cloud for the nodes in each cluster. The words are sorted by size then
the N largest words are chosen.

The only option available is to choose the maximum number of words in each label.

8.2.2 Adjacent Words

[ ] AutoAnnotate: Label Options

Label Options for: MCL Cluster Annotation Set
Label Algorithm: ~ WordCloud: Adjacent Words (default) E (2)

Max words per label: 3

<> (&>

Adjacent word bonus: 8

Concel  (MNOKIN

The “Adjacent Words” option is a heuristic that attempts to balance word size with word adjacency. Words that are
adjacent to the largest words are given a size bonus making them more likely to be chosen for the label.

A word cloud is generated for the nodes in each cluster. The words are sorted by size, then a size bonus is added to
every word that is adjacennt to the N largest words. This causes words that are adjacent to the N largest words to be
more likely to be chosen. Then the list is sorted again by size and the N largest words (with bonus) are selected.

The adjacent word bonus option is used to decide how much of a size bonus to give to words that are adjacent to the
largest workds. The default value is 8.

8.3 Removing Words from Labels

If you do not want certain words to appear in cluster labels they may be removed.

To remove words before creating an Annotation Set click the Set Excluded Words button in the Create Annotation
Set Dialog.
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[ ] [ ] AutoAnnotate: Create Annotation Set

Quick Start [ACIELIEEH

Cluster Options

° Use clusterMaker App

Cluster algorithm: MCL Cluster

(o o)

Edge weight column: --None —-

User-defined clusters

<>

Cluster node ID column:

Create singleton clusters

Layout network to prevent cluster overlap

Label Options

Label Column: name

(o )

Label Algorithm: | WordCloud: Adjacent Words (default)

~

Max words per label: 3 0

Adjacent word bonus: 8 C /

Set Excluded Words...

Set Delimiters...

Reset Cancel Create Annotations

If you have already created an Annotation Set you can exclude words and generate new labels. Select Set Excluded
Words from the Annotation Set menu. After adding words you must go back to the menu and select Recalculate
Labels. The labels will be regenerated and the excluded words will no longer be chosen.

FHOS ENDZ
+| |2 =
PHa | TRL R Ap-l
des Colla New Annotation Set...

APS24N,

E1

Set Excluded Words...
Set Delimiters...
Settings

Either of these actions will open the Excluded Words Dialog.
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@ galFiltered.sif

Excluded words

--Added Words--
--Flagged Words--
biocarta

go

kegg

msigdb

nci

react

reactome

--Stop Words--

a

a's

able

about

above

accordina

Remove

Add

Warning: If the Set Excluded Words button or menu option is not available then please upgrade the WordCloud
plugin. WordCloud version 3.1.3 or higher is required to enable this functionality.

8.4 Advanced WordCloud Options

Several options in WordCloud effect how cluster labels are generated.

In the main menu select Apps > WordCloud > Show WordCloud.

In the WordCloud panel you can change options that effect the contents of each cluster’s word cloud, for example

using the Normalize slider.

Back in the AutoAnnotate panel select Recalculate Labels to regenerate labels using the updated WordCloud options.

8.4. Advanced WordCloud Options
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CHAPTER 9

Automating AutoAnnotate

AutoAnnotate provides several commands which allow basic features to be automated via scripts, the command line
or REST.

9.1 CyREST App

To call commands via REST the CyREST App is required. CyREST is normally installed by default.
CyRest is updated often. There are two ways to install the latest version:
1. App Manager

Open the App Manager dialog from the main menu at Apps > App Manager. Then go to the Check For
Updates tab. If there is a newer version available it will be listed.

2. App Store

CyRest can also be installed or updated from the App Store Website

9.2 Command Documentation

9.2.1 CyREST Documentation

On-line documentation for AutoAnnotate commands can be accessed from the main menu at Help > Automation >
CyREST Command API. This will open a web browser with documentation for all the commands that are available
through CyREST. Navigate to the autoannotate entry and expand it for detailed documentation on each command.
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® ® @ swaggerul x 4+
C @ localhost:1234/v1/swaggerUl/swagger-ui/index.html?url=http%3A%2F%2Flocalhost%3A12... Y 1 & ﬂ

{3} Swagger http://localhost:1234/v1/commands/swagger.json Explore

CyREST Command API

An API to offer access to Cytoscape command line commands through a REST-like service.

In Cytoscape 3.6, this section is upgraded with support for POST access to Cytoscape commands, offering enhanced documentation as well as
JSON output for some commands. The JSON currently provided by commands in this release may be expanded or revised in future
releases.

All commands are still available via GET requests, the syntax of which is described in the Command resources.

Cytoscape

apps / Show/Hide | List Operations | Expand Operations
autoannotate Show/Hide

List Operations | Expand Operations

cluster Show/Hide | List Operations | Expand Operations
clusterdimreduce Show/Hide | List Operations | Expand Operations
clusterrank Show/Hide | List Operations | Expand Operations
clusterviz Show/Hide | List Operations | Expand Operations

Note: For more details on Cytoscape Automation see the Cytoscape Automation Manual Page. For more details on
using CyRest see the CyREST Documentation

9.2.2 Command Line Documentation

Open the Automation Panel from the main menu at View > Show Automation Panel.

Type help autoannotate to list the available commands provided by AutoAnnotate. To get help on a particular
command type, for example the redraw command, type help autoannotate redraw.

[ NON ) Automation Panel

v Ix

help autoannotate
Available commands:

autoannotate annotate-clusterBoosted
autoannotate annotate-sizeSorted
autoannotate collapse
autoannotate expand
autoannotate label-clusterBoosted
autoannotate label-sizeSorted
autoannotate layout
autoannotate redraw
autoannotate s Y

(@]
(]
3
3
o]
5
>
(-
5
&)

Clear

Cc d: help autoannotate|

Note: For more details on the Automation Panel see the Cytoscape User Docs
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http://manual.cytoscape.org/en/stable/Programmatic_Access_to_Cytoscape_Features_Scripting.html
https://github.com/cytoscape/cyREST/wiki/Introduction
http://manual.cytoscape.org/en/stable/Command_Tool.html

cHAaPTER 10

Bug Reports and Enhancement Requests

Thank you for using AutoAnnotate. Your feedback is important and helps us to improve the App for everyone. If

you have any comments, requests for new features or enhancements, or bugs to report, please enter them on the
AutoAnnotate github issue tracker.

https://github.com/BaderLab/AutoAnnotate App/issues
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