A Quick Guide to Using Cerebral in InnateDB

Cerebral can be used to visualize interaction networks from a set of interactions from
InnateDB.

Cerebral uses subcellular localization annotations to provide more biologically
intuitive pathway-like lay-outs of interaction networks.

Note: the subcellular localizations in Cerebral should only be used as a guide. There
are many proteins with no annotated subcellular localizations and many others that
have multiple possible localizations (only 1 will be shown, nuclear, extracellular and
membrane localizations will take precedence over cytoplasm if there are multiple).

InnateDB batch searching allows users to upload a list of genes along with
associated gene expression data from up to 10 different conditions.

Gene expression data can be overlaid on network data and you can visualize this in
Cerebral.



Visualize Interactions in a subcellular localization-based

layout using the Cerebral plugin for Cytoscape.
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Opening Interaction Data in Cerebral from an Interaction
Results page in InnateDB.

You will be prompted to open a
Jnlp file. ° e
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Note: to use Cerebral you need to
install Java version 6 or greater.

You can get this from
http://java.com/en/download/index.isp




Opening Cerebral

e Cerebral is a Java plugin for the Cytoscape Visualization software.

e \When you open the .jnlp file Cytoscape will begin downloading.

e You will then be prompted — “Do you want to run the application” — click

Run.
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ou havs chosen to open
@ 048453804867319095.inlp

whichiis a: JHLP File
from: http:/fguests.rmacs sfu.ca

What should Firefox do with this file?
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€ Save to Disk
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Cancel

Warning - Security &
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Cerebral is now open and displays interactions based on
protein subcellular localizations.
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Nodes can be dragged to other layers as desired.
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Overlay Gene Expression Data
on Interaction Networks
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Upload Gene/Protein List to InnateDB Along with Any DB
Associated Quantitative Data

Eﬁ InnateDB

A Knowledge Resource For Innate Immunity Interactions & Pathways

[Participant Login]

Home About Search QEI=W:LEISEM Browse Download Resources Statistics Contact Help

Data Analysis - Upload Data

Upload a tab-delimited text file or Excel spreadsheet (.xls files only) of gene/protein identifiers and obtain a list of all genes, pathways, interactors or interactions that
they are associated with, (Help)

Once you have uploaded your data, you will be able to interactively wvisualize interaction networks with expression data overlaid, carry out pathway and Gene Ontology
over-representation analysis, construct orthologous interaction networks in other species and much more,

R s —

Select a file to upload by clicking on the "Upload File"
button - upload a tab-delimited file of protein/gene
identifiers or accession numbers and obtain a list of all
genes, proteins, pathways, interactors or interactions that
they are associated with. Alternatively, click on the "Web
EEEERERERERR Form” button and paste your tab-delimited data in the text ZEEEEEELEEEERT
box (max. 1000 lines)

InnatelB is being developed jointly itish Columbia, Canada, Funding is




Preview of Uploaded Data
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Data Analysis - Specify which data is in each column

Click on the column headers to specify which column in your data file contains the identifiers/accession numbers for each gene (and which database they come from). This is called the "Cross-reference ID".

Please note that when using InnateDB identifiers, only gene IDs are valid, not interaction IDs!

If you have included gene expression data - identify which columns contain the gene expression values and their associated p-values.

You may also identify the column containing the probe IDs if you have included them in your file. (Help)

Dataset Preview

Column 1

Ensembl Gene

ENSG00000002586
ENSG00000002834
ENSG00000004799
ENSG00000005249
ENSG00000005339
ENSG00000005381
ENSG00000005961
ENSG00000006075
ENSG00000006327
ENSG00000006652
ENSG00000008130
ENSG00000011009

20 = 4

Column 2 |

Day 3 fold change

0.9

12

1.6
15

Page|1 of 25

b
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Column 3 |

Day 3 pvalue
0.0080
0.046
0.045
0.046
0.03
0.042
0.02
0.021
0.0030
0.047
0.043

0.0020

Column 4 |

Day 4 fold change
-1.9
16
16

2 Displaying 1 to 20 of 491 items

Column 5 |

Day 4 pvalue
0.041
0.01
0.03

0.017

0.043
0.036
0.014
0.048
0.0020
0.0060

0.02
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Click on the column headers to specify which column in your data file contains the
identifiers/accession numbers for each gene. DB

If you have included gene expression data - identify which columns contain the gene expression
values and their associated p-values.

g InnateDB

A Knowledge Resource For Innate Immunity Interactions & Pathways

Home About Search JOEI=WNEIVSEEM Browse Download Resources Statistics Contact Help

Data Analysis - Specify which data is in each column

Click on the column headers to specify which column in your data file contains the identifie is called the "Cross-reference ID".
Please note that when using InnateDB identifiers, only gene IDs are walid, not interaction IO

This column is:

If you have included gene expression data - identify which columns contain the gene expre

You may also identify the column containing the probe IDs if you have included them in you

Dataset Preview

Column 2 | Column 3 | Column 4 | Column5 |

Ensembl Gene Day 3 fold change Day 3 p-value Day 4 fold change Day 4 pwvalue
ENSG00000002586 0.9 0.0080 -1.9 0.041
ENSG00000002834 1.2 0.046 1.6 oM
ENSG00000004799 23 0.045 1.6 0.03
ENSG00000005249 -1.8 0.046 2.3 0.017
ENSG00000005339 0.2 0.03 2.2 0.04
ENSG00000005381 23 0.042 24 0.043
ENSG00000005961 0.8 0.02 1.7 0.036
ENSG00000006075 14 0.021 1.8 0.014
ENSG00000006327 -1.6 0.0030 -11 0.048
ENSG00000006652 3.0 0.047 31 0.0020
ENSG00000008130 1.6 0.043 0.8 0.0060
ENSG00000011009 15 0.0020 20 0.02

20 || 4 pagefi of26 ¥ M 2 Displaying 1to 20 of 491 items



If you have included gene expression data - identify which columns contain the gene

expression values and their associated p-values.

Click Next.
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DB

Data Analysis - Specify which data is in each column

Click on the column headers to specify which column in your data file contains the identifiers/accession numbers for each gene (and which database they come from). This is called the "Cross-reference ID".

Please note that when using InnateDB identifiers, only gene IDs are valid, not interaction IDs!

If you have included gene expression data - identify which columns contain the gene expression values and their associated p-values.

You may also identify the column containing the probe IDs if you have included them in your file. (Help)

Dataset Preview

Cross-reference 1D Exp.Value (Day3) P-value (Day3) | Exp.Value (Day4) | P-value (Day4)

Ensembl Gene Day 3 fold change Day 3 pvalue Day 4 fold change Day 4 p-value
ENSG00000002586 -0.9 0.0080 -1.9 0.041
ENSG00000002834 12 0.046 1.6 0.01
ENSG00000004799 23 0.045 1.6 0.03
ENSG00000005249 -1.8 0.046 -2.3 0.017
ENSG00000005339 -0.2 0.03 -2.2 0.04
ENSG00000005381 23 0.042 24 0.043
ENSG00000005961 0.8 0.02 17 0.036
ENSG00000006075 14 0.021 18 0.014
ENSG00000006327 -16 0.0030 -11 0.048
ENSG00000006652 3.0 0.047 31 0.0020
ENSG00000008130 1.6 0.043 0.8 0.0060
ENSG00000011009 15 0.0020 2.0 0.02
20 =] 4 page[i  of25s P M 2  Displaying 1 to 20 of 491 items
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MNext »




nnate

Data Analysis Options DB

Eﬁ InnateDB
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Data Analysis - Output

Returning a list of genes provides detailed annotation for each gene in the uploaded list and is a prerequisite to performing a Gene Ontology over-representation analysis.

Returning 3 list of pathways provides pathway annotation for each gene in the uploaded list and is a prerequisite to performing a pathway over-representation analysis.

Returning a list of interactors allows one to identify all molecules in InnateDB which interact with the genes (or their encoded products) in the uploaded list.

Returning a list of interactions allows one to identify all interactions in InnateDB in which the genes (or their encoded products) in the uploaded list are a participant and to construct a network of these interactions for visualization and further analysis.

Returning a list of Predicted TF Interactions allows one to identify transcription factors which are predicted by the CisRED database to bind genes in the uploaded list and to construct a network of these interactions for visualization and further analysis.

Return a list of:

# Interactions <«¢
© Interactors

T Genes

o Pathways

-

Predicted TF Interactions

Filter Interactions: (Help)

' Do not filter the results
i®| Only show interactions between uploaded molecules <
© Filter for interactions in pathway

« Previous I Next»

lumbia, Vancouver, Briti
on for the National I

mon Fraser Univel department, Irelanc
ugh the Pathog nnate Immunity

nateDB is bein

This will only return molecular interactions between the genes
and their encoded products in the uploaded list

l.e. will not return interactions with other genes/proteins not in
the uploaded list.



Results: Visualize Gene Expression Data in an Interaction
Network Context

DB

E nnate

Click here to visualize
interactions in Cerebral with
overlaid gene expression
data.

Open Cerebral as previously

Home About Search DataAnalysis Browse Download Resources Statistics Shown
.

Display Options (Show/Hide)

Sorted by: IName (query) LI Ias:ending ;I then byllnteraction Type ;I |ascendmg LI Sal

Download IETTHN | MS Excel | AN show [ENTHETEEEETISN  Visualize  Cerebral

(Help)

Viewing interactions 1 to 20 of 1053 hits matching query

Page(s): 12345678210 [ Next]

day3 day4
uery Xref uery Name P-Value P-value Group ID | Interaction Level Interaction Interactors Interactor Species | Interaction Type | Supporting Publications
({5 Gy ({5 Gy ) ‘ ‘ - o .

ENSG00000128274 A4GALT 0.015 0.014 No interactions
ENSG00000140526 ABHD2 1.6 0.006 2.1 0.012 No interactions
ENSG0O0000014257 ACPP 2.0 0.049 1.7 0.011 6475 direct interaction ACPP (complex) ACPP Homao sapiens physical association 1 Interaction Details
ENSG00000014257 ACPP 2.0 0.049 1.7 0.011 6476 direct interaction ACPP interacts with ACPP ACPP :: ACPP Homo sapiens unspecified 5 Interaction Details
ENSG00000151726 ACSL1 3.7 0.014 4.7 0.013 No interactions
ENSG00000135074 ADAM19 1.0 0.007 1.6 0.049 No interactions
ENSG00000147872 ADFP 1.0 0.006 29 0.049 No interactions
ENSG00000148926 ADM 3.1 0.026 2.0 0.012 No interactions
ENSG00000100077 ADRBK2 2.2 0.032 3.0 0.026 No interactions
ENSGO0000177674 AGTRAP 1.8 0.043 1.2 0.048 25636 direct interaction ~ AGTRAP interacts with AGTRAP  AGTRAP :: AGTRAP Homa sapiens physical association 1 Interaction Details
ENSGO0000177674 AGTRAP 1.8 0.043 1.2 0.048 25635 direct interaction  AGTRAP interacts with AGTRAP  AGTRAP :: AGTRAP Homo sapiens unspecified 1 Interaction Details
ENSG00000106992 AK1 0.026 1.6 0.014 No interactions
ENSG00000131016 AKAP12 0.0 0.022 1.7 0.004 No interactions
ENSG00000111275 ALDHZ 2.0 0.047 1.0 0.039 27028 direct interaction ALDH2 interacts with ALDH2 ALDH2 :: ALDHZ2 Homo sapiens unspecified 3 Interaction Details

ENSG0O0000132746 ALDH3B2 =13 0.018 -2.0 0.032 Mo interactions
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Multi-experiment View in Cerebral
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Red = upreg. Green = downreg.

Mini-windows show overlaid gene expression data for each condition.
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Click on one of the mini-windows to view data for condition in large window.
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