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OVERVIEW

About ConceptGen

ConceptGen is a tool that can help you identify, explore, and visualize relationships
and significant overlaps among sets of genes (concepts), using the following types of
analysis.

Gene set enrichment testing

For gene set enrichment testing, you upload a list of genes (larger lists tend to yield
better results) to find other predefined concepts that are significantly enriched with
the genes in your set.

You can also search or browse predefined concepts and select one to compare with
other concepts, rather than uploading your own gene list.

Gene set relation mapping

With gene set relation mapping, you can create a network graph to visualize the
interconnectivity among concepts.

You can also create a heatmap view that helps you visualize how genes and concepts
are related, and which genes are driving the enrichment of which groups of concepts.

Gene-to-gene enrichment analysis

In gene-to-gene enrichment analysis, genes replace the concepts used in gene set
enrichment testing, and concept membership replaces genes. The analysis provides a
statistical measure of the closeness of any two genes by annotations, and can also
be used simply to query all concepts in which any specific gene is a member.

About data sources

ConceptGen is built on a repository of conceptual data drawn from diverse areas,
including:

Functional annotations

¢ Gene Ontology (GO) Biological Process
GO Molecular Function
GO Cellular Component
(http://www.geneontology.org/)

e Protein Domains (Pfam)
(http://pfam.sanger.ac.uk/)
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o Kyoto Encyclopedia of Genes and Genomes (KEGG) Pathways
(http://www.genome.jp/kegg/pathway.html)

e Protein ANalysis THrough Evolutionary Relationships (Panther)
Pathways
(http://www.pantherdb.org/pathway/)

e Biocarta Pathways
(http://www.biocarta.com/Default.aspx)

Literature derived

e Medical Subject Headings (MeSH)
(http://www.ncbi.nlm.nih.gov/mesh and http://gene2mesh.ncibi.org)

¢ Online Mendelian Inheritance in Man (OMIM)
(http://www.ncbi.nlm.nih.gov/omim/)

Targets

e Drug Bank target sets
(http://www.drugbank.ca/)

e Transcription factor binding targets

e microRNA predicted targets
(http://www.ebi.ac.uk/enright-srv/microcosm/htdocs/targets/)

Experimental

e Gene Expression Omnibus (GEO) datasets
(http://www.ncbi.nlm.nih.gov/geo/)

Interactions

¢ MiMI Protein-interactions
(http://mimi.ncibi.org/MimiWeb/main-page.jsp)

Other

e Metabolites

e Cytoband (chromosomal locations)

Workflow overview
The basic steps in the workflow include:

1. Enter data. You can upload your own gene list or use a predefined concept. For
gene-to-gene enrichment analysis, you specify a single gene.
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2. Refine the concepts or genes you want to work with.
For gene set enrichment testing:
e Filter the list of enriched concepts.
e Select the enriched concepts to include.
e Compare your gene list to enriched concepts.
For gene-to-gene enrichment analysis:
e Filter the list of genes.
e Select the genes to include.
e Compare an enriched gene with your selected gene.
3. Visually explore the relationships among your data.
For gene set enrichment testing:

e Create a network graph.

e Create a heatmap.

For gene-to-gene enrichment analysis:

e Create a network graph.

ACCESSING CONCEPTGEN

You can access and use ConceptGen without creating a user account, but to upload
and save private concepts (gene lists), you must create a free account.

Registering for a ConceptGen account

1. Go to the ConceptGen website at http://conceptgen.ncibi.org.
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2. Click Register in the upper-right corner.

User Registration

3. Enter your account information. All fields are required.

4. Click the Register button.

Logging in to ConceptGen
To log in to ConceptGen:

1. Go to the ConceptGen website at http://conceptgen.ncibi.org.

2. Click Login in the upper-right corner.

User Login

Fargot password?

3. Enter the email address and password you used when you registered for your
ConceptGen account.

4. Click the Login button.

S
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If you have already uploaded private concepts, they are listed in My Concepts:

My Concepts @

Concept Name Interaction Size Gene List Size Date Created
Bipolar-Smoking-MiMI 3101 89 02/10/2010
Conserved_0-3kb 4602 500 03/28/2010
Long_genes 3067 337 03/28/2010
TGFb_1hr_EMT 1965 87 03/28/2010
TGFb_4hr_EMT 4470 419 03/28/2010
TGFb_8hr_EMT 7924 943 03/28/2010

Accessing ConceptGen without logging in
To access ConceptGen without logging in or creating an account:

1. Go to the ConceptGen website at http://conceptgen.ncibi.org.

2. Begin using ConceptGen.

You can use all of ConceptGen’s features, but you cannot upload or work with your

own gene lists.

ENTERING A GENE LIST FOR GENE SET ENRICHMENT

TESTING

Use gene set enrichment testing to find pre-defined concepts (gene sets) that are

significantly enriched with the genes in your set.

1. If you have a ConceptGen account, log in.

If you have not already done so, create a free ConceptGen account.

2. When My Concepts appears, click the Upload new gene list icon.

My Concepts €

2
Concept Name ‘h
Upload new gene list

Bipolar-Smoking-M

O ETTT )
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3. In the Upload Gene List dialog, enter a name for your gene list.

Ly
Gene ListName Ll RI@=1|

© Entrez Gene Id (Human) @ Mouse or Rat @ Official Gene Symbol  [Compound to Gene]

Gene List (Human ¢
OR Compounds ( n'-fs-rlm 1]

Background Set © AIIEntrezGenes

Upload Gene List

4. Choose one of the following methods to specify the gene list.

Option 1: Enter a list of Entrez human gene IDs or symbols
Use to upload a list of human gene symbols or IDs.

1. In the Upload Gene List dialog, select the method you will use to identify
human genes by clicking Entrez Gene Id (Human) or Official Gene Symbol.

2. In the Gene List (Human Genes only) box, type in the list of symbols or IDs,
or copy and paste them from a text or spreadsheet file. The symbols or IDs must

appear one per line.

S
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Examples:

Entrez gene IDs (text)

Official gene symbols

(spreadsheet)
3275
223 &
6622 1 [INDOL1
224
51409 SN TR
1363 3 PRMT3
9836
10419 4 GNB2L1
5720 5 INDO
55170
5372 6 TAF1
10498 7 |ESR1
8 COMT
9 |AHCY
10 | AOC3
11 PRMT7
2 | XRN2

Option 2: Enter a list of mouse or rat gene I1Ds or symbols

Use to upload a list of mouse or rat gene IDs or symbols, which will be converted to
human homologs for use in ConceptGen.

1.
2.

In the Upload Gene List dialog, select Mouse or Rat.
In the conversion dialog, select the species, Mouse or Rat.

Select the method you will use to identify genes by clicking Entrez Gene Id or
Official Gene Symbol.

In the box on the left, type in the list of mouse or rat gene symbols or IDs, or
copy and paste them from a text or spreadsheet file. The symbols or IDs must
appear one per line. Values of “NA” will be ignored.
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5. Click the Convert to human homologs button. The mouse or rat genes on the
left are converted to human homologs on the right:

@I ConceptGen - Moazilla Firefox = | (B

http://conceptgen.ncibi.org/core/conceptGen/tools/search/homologConversion.jsp i

|-}

ConceptGen is human-centric. Mouse and rat genes need to be converted to human homologs prior to
upload. Please choose species and gene identifier. and use copy and paste to enter genes in the box on
the left.

@ Mouse © Rat

@ Entrez Gene Id © Offical Gene Symbol

353322 o~
56984

56990

57794

64714

Ta9577

80305

54433

55080 |
57018

583191

3809692

81873

81890

81894

84447 -

Copy and paste converted gene list into the
Gene List box in the main window

Convert to human homologs

Done &

e 4

6. From the box on the right, copy the list of human gene IDs or symbols to the
clipboard.

7. Close the conversion dialog window.

8. In the Gene List (Human Genes only) box, paste the list of converted gene
IDs.

Option 3: Enter a list of compounds
Use to create a list of genes from a list of associated compounds.
1. Click the [Compound to Gene] link.

2. Under Look up compound name, type a compound name. As you type,
matching compound names are displayed in a dropdown list, from which you can
select the correct compound.

3. After you select a compound from the list, click the Add compound to list
o

4. When you are done entering compounds, click the Find Genes button.

below icon to add it to the list.

5. Copy the resulting gene IDs to the clipboard.
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6. Close the compound lookup dialog window.

7. In the Gene List (Human Genes only) box, paste the gene IDs.

Specifying a background set of genes

After entering your list of genes, choose one of the following methods to specify the
background set of genes. The background set of genes is the set of possible genes
against which your list of genes will be compared.

Option 1: Select a predefined background set
1. Select Background Set.

2. Select one of the following predefined background sets, depending on the species
whose genes are included in your gene list:

e All Entrez Genes. The predefined background set for human genes.

e All Entrez Genes — Mouse. The predefined background set for mouse genes
converted to human homologs.

e All Entrez Genes - Rat. The predefined background set for rat genes
converted to human homologs.

Option 2: Upload a custom background set (human genes only)

If you're uploading a microarray dataset, or other dataset for which the complete
human gene list was not assessed or measured, then upload a custom background
set.

1. Select Background Set Name.
2. Provide a name for your background set.

3. For Background Set List, copy and paste the list of human genes from a text or
spreadsheet file.

Uploading the gene list

1. After specifying the gene list and the background set, click the Upload Gene List
button.

2. If ConceptGen reports any genes that were not matched, you can:

e Click << Go Back to return to the Upload Gene List dialog and edit your
entries.

e Click Continue to Upload == to continue the upload with the matched
genes only.
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3. After the My Concepts dialog reappears, you can click the uploaded concept’s
name in the Concept Name column to open the data in ConceptGen’s Concept
Explorer.

For more information, see “Using the Concept Explorer for Gene Set Enrichment
Testing.”

SEARCHING AND BROWSING PREDEFINED CONCEPTS

You can search and browse predefined concepts for gene set enrichment testing
rather than upload your own concepts. You do not need to register or log in to search
and browse.

Searching for predefined concepts

When you search for predefined concepts, you enter search text that you want to
match against the names of predefined concepts. For example, using the search text
“cyto,” you can find the following predefined concepts:

e actin cytoskeleton

Astrocytoma

Cycling of Ran in nucleocytoplasmic transport

Cytochromes b5

positive regulation of endocytosis

To search for predefined concepts:

1. Go to the ConceptGen home page at http://conceptgen.ncibi.org.

If you are logged in, you can return to the home page from the My Concepts
page by clicking the ConceptGen logo in the upper-left corner of the page.
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2. In the search box on the ConceptGen home page, enter the search text.

As you type, a list of concept names that match the beginning of your text
appears below the search box. If the concept name you want appears in the list,

you can click it to select it.

“»ConceptGen

An enrichment testing and concept mapping tool

Examples: cell cycle, TP53, Cetuximab, diabetes
OR Login to upload your experimental gene list

Query phrase will be matched agsainst any word in concept term

cytol Search Concepts

Cytochalasin B

Cytochalazin D

Cytochrome P-450 CYP14A1
Cytochrome P-450 CYP1A2
Cytochrome P-450 CYP27TA1
Cytochrome P-450 CYP206
Cytochrome P-450 CYP2E1
Cytochrome P-450 CY P34
Cytochrome P-450 Enzyme System

lom | »

3. Click the Search Concepts button. A list of matching concepts appears on the
search results page. (If you selected a concept from the drop-down list, only that

concept appears.)

@. ConceptGen FrmEE———— Aboutelp | Logn| Register

8 9 10 Next By Name

12 3 46 6

actin cytoskeleton

Concept Type : GO Cellular Component

Gene List Size: 232 - # Enriched Concepts: 314 Sort by:
Name
Gene list size
Enrichment size

Concept type

actin cytoskeleton organization and biogenesiy

Concept Type : GO Biological Process
Navigation

Gene List Size: 198 - # Enriched Concepls: 494

actin cytoskeleton reorganization
Concept Type : GO Biological Process
Gene List Size: 9 - # Enriched Concepts: 7

Adipocytokine signaling pathwa

oncept Type : KEGG Pathway

Open a concept in
Concept Explorer
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4. Find the concept you want among the search results. You can:
e Navigate using the page number and Next links above the list.
e Sort the concept names by:
Name. Concept name (the default).
Gene list size. The number of genes in the predefined concept.

Enrichment size. The number of other concepts with a significant number of
overlapping genes.

Concept type. The basis for the concept, such as GO Biological Process or
MeSH.

5. Click the concept name link to open the concept data in ConceptGen’s Concept
Explorer.

For more information, see “Using the Concept Explorer for Gene Set Enrichment
Testing.”

Browsing for predefined concepts

1. Go to the ConceptGen home page at http://conceptgen.ncibi.org.

If you are logged in, you can return to the home page from the My Concepts
page by clicking the ConceptGen logo in the upper-left corner of the page.

2. Click Click here to browse all concepts. The Browse dialog appears.

Browse

Concept Type Category Ceoncept Size
Gene Expression Experimental 603

Biocarta Pathway Functional Annotaticns 245

GO Biological Process Functional Annotations 2477

GO Cellular Compeonent Functional Annotaticns 448

GO Molecular Function Functional Annotations 1075

KEGG Pathway Functional Annotations 195

Panther Pathway Functional Annotations 86

pFAM Functional Annotations 770

Protein Interaction (MiMI) Interactions 6823
MeSH 'h Literature derived 5214

OMIM Literature derived 52
Cytoband Other 1178
Metabolite Other 960
Drug Bank Targets 256
TransFac Targets 119
miRBase Targets 587

S
ConceptGen User Guide - April 2010 - Page 12


http://conceptgen.ncibi.org/

FIESREINCIBI

3. In the Concept Type column, click the name of a concept type. (The number in
the Concept Size column is the number of predefined concepts of that type.)

.. ConceptGen AboutiHelp | Login| Register

1 2 3 4 5§ 8 7 8 9 10 Next Name

76P interactions
Gene List Size: 18 - # Enriched Concepts: 24

Sort by:
e Name

« Gene list size

e Enrichment size

A2BP1 interactions

Gene List Size: 24 - # EnniciTow

Goncepts: 22

Open a concept in
Concept Explorer

4. Find the concept you want among the search results. You can:

A2M interactiqgs

Gene List Size: 99 -#

AAAS interactions

e Navigate using the page number and Next links above the list.
e Sort the concept names by:
Name. Concept name (the default).

Gene list size. The number of genes in the predefined concept.

Enrichment size. The number of other concepts with a significant number of

overlapping genes.

5. Click the concept name link to open the concept data in ConceptGen’s Concept
Explorer.

For more information, see “Using the Concept Explorer for Gene Set Enrichment
Testing.”

Downloading the gene list of a predefined concept

To download the list of genes in a predefined concept:

1. On a search results page, click the Download gene list icon to the right of
the concept name.

cytoskeleton organization and biogenesis

Concept Type : GO Biological Process
Gene List Size: 483 - # Enriched Concepts: 703 [ Download gene list ]

2. In the dialog box, select Save File to download the file.

3. Click OK.
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4. Navigate to a location for the file, and optionally rename the file.
5. Click Save.

The gene list file is saved with an .xlIs file extension.

Opening a saved gene list file

You can open a downloaded gene list file for a predefined concept in Microsoft®
Excel.

1. Open the file in Excel.

You may get a message that the file is in a different format than specified by the
file extension (the file contains HTML although the file extension indicates it is an
Excel 97-2003 worksheet file with an .xls extension).

2. Click Yes to open the file:

A B C
1 Gene ID|Gene Symbol |Gene Name
2 547 (KIFLA kinesin family member 14
cell division cycle 42 [GTP binding
3 998|CDC42 protein, 25kDa)
cyclin-dependent kinase inhibitor 1B
a 1027|CDKN1B (p27, Kip1)
1062 |CENPE centromere protein E, 312kDa
7] 1068 (CETMN1 centrin, EF-hand protein, 1
centrin, EF-hand protein, 3 (CDC31
i, 1070(CETN3 homolog, yeast)
8 1072|CFL1 cofilin 1 {non-muscle)
cystic fibrosis transmembrane
conductance regulator (ATP-binding
9 1080|CFTR cassette sub-family C, member 7)
regulator of chromosome condensation

Note: If you want to save the file as a true Excel worksheet file, select File 2>
Save As..., select the Excel 97-2003 Workbook (*.xlIs) option from the Save
as type dropdown, and click Save.
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Viewing source information for a predefined concept

To view source information describing the composition of a predefined concept:

e On a search results page, click the Source Link icon to the right of the
concept name.

Source information appears in a new browser tab or window. The link destination
depends on the source of the concept data, indicated by Concept Type on the
search results page.

Example 1:

microtubule cytoskeleton

Caoncept Type : GO Cellular Component
Gene List Size: 381 -# Enriched Concepts

Source Link

Ii-‘

the Gene Ontology AmiGO

Search Browse BLAST More Tools Help

Search GO | | @ terms ' genes or proteins [ |exact match | Submit Query

cytoskeletal part

Term information # Term lineage # External references # 5718 gene product associations =

Term Information

Accession  0:0044430
Ontology cellular component
Synonyms

exact: cytoskeleton component

Definition Any constituent part of the cytoskeleton, a cellular scaffolding or skeleton that

maintains cell shape, enables some cell motion (using structures such as flagella and
cilia), and plays important roles in both intra-cellular transport (e.g. the movement of
vesicles and organelles) and cellular division. Includes constituent parts of intermediate
filaments, microfilaments, microtubules, and the microtrabecular lattice. [source:

A gt g GRGHL |t aft st g nd b gt e s il ginansimns L
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Example 2:

Regulation of actin cytoskeleton
Concept Type : KEGG Pathway ’h
Gene List Size: 202 - # Enriched Concepts: 796

K[ec Regulation of actin cytoskeleton - Homo sapiens (human)

[ Pathway menu | Pathway entry ]
Homo sapiens (human) - (= ik

I FEGULATION OF ACTIM CYTOSKELETON'

| ST S RE SPE RPE ppee———

USING THE CONCEPT EXPLORER FOR GENE SET
ENRICHMENT TESTING

Overview of the Concept Explorer

Whether you upload your own concept or select a predefined concept, you can
explore concept relationships in the Concept Explorer.

This section describes the Concept Explorer for gene set enrichment testing. The
Concept Explorer differs if you select a gene for gene-to-gene enrichment analysis.
See “Using the Concept Explorer for Gene-to-Gene Enrichment Analysis.”
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The Concept Explorer includes the following major sections:

Concept Explorer
Gene list or concept summary

Bipolar-Smoking-MiMI

Queried Concept Name:  Bipolar-Smoking-...

ConceptType:  Experimental .
GeneListSize: B9 List of member genes
8

Action

Gene Symbol Gene Name
ALDH1B1 aldehyde dehydrogenase 1 family _«ember B1

aldehyde dehydrogenasn ¥ .amily, member A3
Chart of concept types
aldehyde dehydrogenase 3 family, member B1

aldehyde dehydrogenase 3 family, member B2

T
Table of enriched concepts Skbsd ot oo R ER

Concept Name ConceptTy <« Name Category GenelistSize  Overlap Pvalue Q-value

Eariched Concepls

™ Bipolar/Smoking Experin cntal Experimental B 1.000001E-100 7.500005-100 BN
™ MAOA Interactions Pro? n Interaction| Interactions 52 1.000058E-100 3.412323E-97
™ MAOB Interactions 7 motein Interaction| Interactions 51 1.000241E-10( 3.412323E-97
™ CcOMT interactions Proteln Interaction) Interactions 30 7.239613E-64 1.646529E-60
™ Another version Experimental Experimental 20 4.T6619E-50 1.191548BE-49
™ Gene Symbols from text file Experimental Experimental 20 4.76619E-50 1.429857E-49
™ Aminophosphonate metabolism KEGG Pathway Functional Annotati 3.4549TE-46 6.73T191E-44
™ INMT interactions Protein Interaction) Interactions 1.143515E-48 1.950551E-42

™ Aoc2interactions Protein interaction | Interactions 4.126952E-45 B.nlmﬁ-ﬂzﬂ

™ Daw complete interactions

e Gene list information. Information about your experimental gene list, or about
the selected predefined concept, including the list of genes constituting the
concept. You can:

— Sort the gene list by clicking the Gene Symbol or Gene Name column
heading; click a column heading a second time to sort in the reverse order.

— Export the gene list by clicking the Excel icon Iil The resulting file contains
HTML. To save the file as a true Excel worksheet file, open it and save it as an
Excel 97-2003 Workbook (*.xls).

— Display the MiMI Gene Details page for a gene by double-clicking its row in
the gene list.

S
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e Chart of concept types. A pie or bar chart showing the proportionate number of
concepts related to the gene list, classified by type. You can:

Switch to bar chart view by clicking the bar chart icon 4k, and back to pie
chart view by clicking @.

Hover the mouse cursor over an individual pie slice or bar to view the concept
type, the percentage of the total number of enriched concepts, and the
number of enriched concepts.

Click one or more individual pie slices or bars to select the enriched concepts
of those concept types.

e Table of enriched concepts. Details on overrepresented concepts for the gene
list (concepts with a g-value < 0.05). You can:

Sort the list of concepts by clicking a column heading; click a column heading
a second time to sort in the reverse order.

Export information about one or more selected concepts by clicking the Excel

icon IE' above the right end of the table. The resulting file contains HTML. To
save the file as a true Excel worksheet file, open it and save it as an Excel
97-2003 Workbook (*.xls).

The exported file has several columns, including the p-value and g-value test
statistics and the gene IDs of the genes overlapping between the concept and the
gene list.

Filtering the list of enriched concepts

To filter the table of enriched concepts:

1. Click the Filter Concepts tab.

2. Filter the concepts using one or both of the following methods:

In the list of concept types on the left, select the concept types you want to
use; deselect those concept types you want to filter out.

Using the P-Value and Q-Value sliders on the right, adjust one or both
values.
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3. Click Execute Filter.

Concept Explorer

Bipolar-Smoking-MiMI

Queried Concept Name:  Blpolar-Smoking-...
Concept Type:  Experimental
Gene List Size: 89
Action E3

Gene Symbol  Gene Name

ALDH1B1 aldehyde dehydrogenase 1 famlily, r .mber B1

ALDH1A3 aldehyde dehydmgenase 1 fam’ g, member A3

Select/deselect
ALDH3B1 aldehyde dehydrogenase 3 .amily, member concept types
ALDH3B2 aldehyde dehydrogen” 4o 3 family, member B2

Lot
Filler Concepls

485 Concepts |  PIN
P-Value Q-Value

B 1

n Adjust values
I using sliders
ﬂ ;

Concept Type
| TransFac
i Panther Pathway
;oM
Gene Expression Experimental
Drug Bank Targets
S — Experimental
{ GO Molecular Function Functional Annotations
GO Biological Process Functional Annotations.

{  KEGG Pathway Functional Annotations
]

le-10

Click Execute Filter

The pie or bar chart is redrawn to include only the selected concept types, and
only concepts with p-values and g-values matching the filter criteria.

4. Click the Enriched Concepts tab to return to the table of enriched concepts.

The table is updated to include only the selected concept types, and only
concepts with the specified p-values and g-values.

Removing a filter
To remove a filter:
1. Click the Filter Concepts tab.

2. Click Remove Filter.

Selecting enriched concepts

You can select enriched concepts for other operations such as relation mapping by
using the pie/bar chart or the table of enriched concepts.

S
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Selecting entire concept types

e To select or deselect all enriched concepts of a particular concept type, click the
corresponding segment of the pie or bar chart. Selected segments are highlighted
in the chart, and all concepts of the selected type(s) are selected in the table of
enriched concepts.

Pie chart—two selected concept types Bar chart—two selected concept types

Select None SelectAll Select None SelectAll

o Use Select All to select all concept types, and Select None to return to the
initial state of no concepts selected.

Selecting individual concepts

To select or deselect an individual concept of interest, click the checkbox column on
the concept row in the table of enriched concepts.

Comparing an enriched concept with the queried concept

You can compare your gene list or queried predefined concept to one of the enriched
concepts in the table.

Viewing summary information

Click the enriched concept’s row in the table to highlight it.

Summary information for the enriched concept appears to the right of the summary
information for the queried concept.

S
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Overlap indicates the number of genes that appear in both gene sets. The gene list
below the summary information is a list of the overlapping genes.

Concept Explorer .
Enriched concept

Bipolar-Smoking-MiMI summary

Queried Concept Name:  Bipolar-Smoking-... Enriched Concept  UGT1A7 Interactions
Concept Type:  Experimental ConceptType:  Protein Interactio...
Gene List Size: B9 Gene List Size: 46
Action 3 Action  E7 B3 %
Overlap: 21

Gene Symbol Gene Name List of overlapping
ADH1A alcohol dehydrogenase 1A (class I}, alpha polypeptide genes

ADH1B alcohol dehydrmgenase 1B (class I, hets . peptide
alcohol dehydrogenase 1C (class 1), gamma polypeptide
ADH4 alcohol dehydrogenase 4 (class 1), pl polypeptide
TS

Enriched concepts ] .
Selected enriched concept

Queried concept
summary

Concept Name ConceptType Name Category

™/ UGT1AS interactions Proteln Interaction| Interactions

E UGTIAT Interactions Protein Interaction || Interactions
L

™ HEMK1 interactions

Exporting the list of overlapping genes

Export gene ID, symbol, and name for the overlapping genes by clicking the Excel
icon at the bottom of the enriched concept summary. The resulting file contains

HTML. To save the file as a true Excel worksheet file, open it and save it as an
Excel 97-2003 Workbook (*.xls).

Viewing source information

To view source information describing the composition of the enriched concept:

e Click the view source icon at the bottom of the enriched concept summary.

Source information appears in a new browser tab or window. The link destination
depends on the source of the concept data. For example:

e For a MeSH concept type, the Gene2MeSH page appears.

e For a KEGG Pathway concept type, the KEGG pathway diagram appears.

Viewing interactions among overlapping genes in MiMI Netbrowser

To explore interactions among the genes that overlap between the queried and

enriched concepts, click the gene list interactions icon at the bottom of the
enriched concept summary.
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To explore the network of overlapping genes, you can perform the following actions.

e To move the network or move to another area of a large network, click on any
empty space within the network view and drag.

e To move a node, click and drag the node.
e To redraw the network, click the Reset Graph button.

e To view the complete list of overlapping genes, click View Gene List in the
upper-right corner. Only genes with interactions appear in the network view, and
these are highlighted in the gene list. Click Close Gene List to remove the list.

Overlapping genes
with interactions Gene Id

Overlapping genes
with no interactions

e To view additional information about a gene appearing as a network node,
double-click the node. The Gene Annotation window appears.
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¢ Annotation Remove | Expand X

ADHT

alkcohol debrydrogenase T (class IV), mu or slgma polypeptide

Gene ID: 131 -
Gene Type:  proteln-coding %
Organlsme  Homo saplens
Chromosome: 4
Map Location:  4g23-q24

Locus Tag:
Allas: ADHT,ADH-4
Allas Type:  symomym
Kegg Pathway:  hsa:131 \ / 1B
Gene Complex rd
GO Term lﬁm
cytoplasm
alcohol debydmgenase activity, fn The gene’s GO
_ attributes
metal lon binding Function
oddoreductase activity Function
Path Nanme Description
path:hsa00010 Glycolysls / Gluconeogenesis H
path:hsad0071 Fatty acld metabollsm
path:hsa00120 Bile acid blosynthesls The gene’s
path:hsa00350 Tyrasine metabollsm é KEGG pathways
path:hsa00440 Aminophosphonate metabolism

e To expand the network to additional genes interacting with any of the
overlapping genes, click Expand in the Gene Annotation window. Any added gene
nodes, and their entries in the gene list, appear in a different color. To collapse
an expanded gene node, click Collapse in the Gene Annotation window.
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Network before expansion Network expanded and redrawn

A £l B

OEQH MQ; Hms:

ADHT

e To remove one of the overlapping gene nodes from the network view, double-
click the node and then click Remove.

e To export a set of gene nodes to SAGA (Substructure Index-based Approximate
Graph Alignment) to compare and match them to a database of known biological
pathways:

— Click the Select Nodes button.

— Select a series of multiple nodes to compare to known pathways by clicking
each node.

— Click the Export to SAGA button. The SAGA results appear in a new browser
tab or window.

— To end SAGA mode, click Select Nodes again.

CONCEPT RELATION MAPPING FOR GENE SET
ENRICHMENT TESTING

You can explore the interconnectivity of nodes that represent concepts by using
relation mapping.

This section describes concept relation mapping for gene set enrichment testing. For
mapping in gene-to-gene enrichment analysis, see “Relation Mapping for Gene-to-
Gene Enrichment Analysis.”

Creating a network graph

1. Select from 1 to 100 concepts.
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2. Choose an option for which interactions to include:

e Select Draw complete interactions to include links between all selected
concepts. Example:

sgune o o et
histone-arginin I

& N-met...
pro amino acid met...

n amino acid agethylation
biopolymer v tmrlnﬂma ~ protein methyltransfer...

Haphﬂlalsgqlnﬂ anthr... ethanol mggbollc PrOC...

; Elhanol'?:l dation
Aminopl nate me...

a?l dehydrogenase...
 1-and 2-Methyinaphth...

i t; 4 o robenzene d...
L 3 nrknlnld hhé]u, 5l £ e . *nllsm BlsphennIA degradation
dopamine metabolic pr. TDEEN | i _— e and pinene d.

Mdnmdumgmw

dehydrogena
Ao ey nsmitter meta 3 TS '
.rng‘uhllnn of notrotran.. oidoreductasishfisitmetabaRipeooallyl aldehyddnoleic acid metabolism

monoaming transport
amino acid derivative c... aldehyde d rogena...

biogenic amine catabol...
5T Fructose and mannoAlactese metabolism
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e Deselect Draw complete interactions to include only those links between
the gene list and the enriched concepts selected. Example:

Phenylalanine metrdmbtose metabolism

h taboliogil
uwn; Emn o mmgmpu.‘y s.mzylmlhlonlrw.".

acid metabolism

jon of nerve I... amine metabolic process
Tyrosing meta peg oate metabolism

istone-argining N-met...
ohol metabolic proc... .

¥ tion of neuw
.a ““'mtrmer methylatio) amine oxidase: coiposaill me. Urea cycle and metabo...
Aminoacyl-tRNA biofRareductase activity...

oxidoreductase activity alcohol dehydrogenggfing acid derivative ...
‘dnreductnseacﬂlrlty... . mt i =
Glycine, serine and thr... m’ protein I'Ilﬂh}‘l ns!
doreductase activity... protein amino 3ok ety mine biosy “i O
bi c amine biosynt...
@ ecctron carrier activity Tetrachloroethene degr... synaptic transmission
trans‘feraseggﬂm‘egm;um dopamine metabolic pr...
O .tmgen compound me...
Giycolysis / Glucond@hidenyde agﬂr“n“feﬁ'a’.'f“ﬂ e - ethanol metabolic proc.... gSelensamino acid met..
Histidine metabolism Ascorbate and almlmi.II mino acid derfvative c...
Bipolar-Smoking-MiMI
Limonene and pineng d..
1_|Iand Z-Methrlnaph' . .eﬂlyltmmfemse ac’ll..
amino acid and derivati...
cahechnlnnigﬁ';em: 0. e metabo.. . Glycerophospholipid m...
Linoleic acid metabolism s d dat
GlycerolifieRanaakammtabolism ™ . tyrene degradation
. biegenic amine catabol... Valine, leucine and isol...
phan metabitlisgen compound bio... nndnreuuct.asumty @ ethanﬁmnm““ ac...
3-Chlorcacrylic acid de...

copper ion binding acid derivative b... monoamine transport

ta-Alanine metaboli
1,4-Dichiorohenzene .. .- aldehyde metabolic ).
inine N-methyltrans... n. Bile acid biosynthesis
Androgen and estro nevrotrophin bindi
amine hlnsmﬂmtlc pro.. Alkaloid biosynthesis |

eln aming acld all’ oxidoreductase activity.. aldehyde dehydrogena...
nitrogen compound cat... r?
protein-arginine N-
methglatitea nsmitter meta... 3.chloroallyl aldehyde ...
Metabolism of mmhlu...
ondnreductaseacﬂﬁ..
Pyruvate mll‘ﬂlﬂﬂa‘gradﬂﬂ. . phenol metabolic proc...

amine catabbiinoplesphonate me...

3. Click Draw Network Graph.

The ConceptGen network window appears, showing the specified network.

@, ConceptGen

-m-!-n-‘_ ® g e b
LG4k
e o -
P S e
B it o
@ e i tramapert
etimirtas
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Working with the network graph

On the network graph page, you can:

Hide/show the legend

Use the legend to interpret visual styles used in the graph and to view reminders for
common operations.

Experimental

GO0 Molecular Function
G0 Biological Process
KEGG Pathway

* Node size indicates concept size
* Edge thickness indicates # of overlapping genes

* Click on any edge to view overlapping genes and interaction information
* Double click on nodes to view concept information

* Click and drag background to move graph
* Click and drag node to reposition node

e The concept type of a concept node is shown by the color indicated in the legend.

e The size of a concept node is based on the number of genes in the concept—the
more genes, the larger the node.

e The thickness of an edge line between two concept nodes is based on the number
of genes the concepts have in common—the more genes in common, the thicker
the edge line.

To hide or show the legend, click the Legend button.

Adjust the graph size

To adjust the overall graph size, use the Adjust Graph Size slider in the top-left
corner.

Adjust Graph Size
&

Move or pan the graph

To move the network or pan to another area of it, click on any empty space outside
the bounds of the network and drag.

Move a node

To move a node, click and drag the node.
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Save an image of the network graph

To save an image of the graph in an image file:

1. Click Export Graph.

2. Navigate to a location for the file, and optionally rename the file.
3. Click save.

A screenshot of the network graph window is saved in .png format.

Add additional concepts

To add more concepts to the existing network graph:

1. Click the Explorer button to return to the Concept Explorer.
2. Select additional concepts.

3. Click Draw Network Graph again.

The newly added concepts are merged with the existing concepts in the network
graph, and the graph is redrawn to reflect any additional interactions among them.

Create a new network graph

To abandon a graph and begin a new one:

1. Click Clear Graph to delete the existing network graph and return to the
Concept Explorer with no concepts selected.

2. Select concepts for the new graph.
3. Click Draw Network Graph again.

A new network graph is drawn.

Filter concepts by gene

When you filter concepts by gene, you can highlight concepts associated with genes
you select, while concepts not associated with those genes will be dimmed in the
network graph. To filter concepts:

1. Click Open Gene Filter to display the gene filter window.

2. Select the gene(s) to include.
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3. Click the Filter Graph button.

The network graph is redrawn. Concept nodes and edges that are not associated
with any of the genes you selected are dimmed in the network graph.

Gene Symbol Gene Name
ALDH1B1 aldehyde dehydrogenase 1 family, member B1
4 ALDH1A3 aldehyde dehydrogenase 1 family, member A3

7 ALDH3B1 aldehyde dehydrogenase 3 family, member B1

"/ ALDH3B2 aldehyde dehydrogenase 3 famlly, member B2
aldehyde dehydrogenase 9 family, member A1
e e oo s
collpase, pancreatic

catechol-0-methyltransferase

3 & carboxypeptidase E
Concepts that \ . g et 2N 1 : - B-cell CLL/lymphoma 6 (zinc finger proteln 51)
include selected | >
genes are
highlighted

amine oddase, copper contalning 2 (retina-specific)
aldehyde oxddase 1

brain-derived neurotrophic factor

Concepts that do
notinclude
selected genes
are dimmed

4. To clear the gene filter, click Clear Filter.
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Display details for concepts (nodes)

e Double-click a concept node. The Concept Detail window appears with detailed
information about the concept, including its list of genes.

Concept Detail

biogenic amine catabolic process

ConceptType: GO Biological Process
Size: 10
Exportlist 3 ¥%

Gene S]Imhnl Gene Name
catechol-0- meﬂlylh'an:ferase

deoxyhypusine synthase
deiodinase, iodothyronine, type Il

kmureninase (L-kynurening hydrolase)

acetylcholinesterase (¥t blood group)
indoleamine-pyrrole 2,3 dioygenase
monocamine oxddase A

collagen-like tall subunit (single strand of homotrimer) of asymmetric acetylcholinest

You can:

e Sort the gene list by clicking the Gene Symbol or Gene Name column heading;
click a column heading a second time to sort in the reverse order.

e Export the gene list by clicking the Excel icon E The resulting file contains
HTML. To save the file as a true Excel worksheet file, open it and save it as an
Excel 97-2003 Workbook (*.xlIs).

¢ Display the MiMI Gene Details page for a gene by double-clicking its row in the
gene list.

¢ View a network of aﬁene interactions in MiMI Netbrowser by clicking the gene
list interaction icon
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Display details for overlaps between concepts (edges)

e Single-click an edge between two concept nodes. The Edge Detail window
appears with detailed information about the overlapping genes between the two
concepts.

Edge Detail

Concept Mame:  blogenic amine biosynthetic process
ConceptType: GO Biological Process
Size: 26

Concept Name:  amino acid derivative biosynthetic process
ConceptType: GO Biological Process
Size: 30

Odds Ratio: 76407.5
P-Valwe: 1.618014E-71

Overlap: 26
Exportlist [ ¥%

Gene Symbol Gene Name
CHRNAT cholinergic receptor, nicotinic, alpha 7
AMD1 adenosylmethionine decarboxylase 1
acetylserotonin 0-methyliransferase
phenylethanolamine N-methyliransferase
ornithine decarboxylase antizme 1
ornithine decarboxylase 1
histidine decarboxylase
GATA binding protein 3
dopamine beta-hydroxylase (dopamine beta-monooxygenase)
dopa decarboxylase [aromatic L-amino acid decarboxylase)
acetylserotonin 0-methyliransferase-like n

You can:

e Sort the overlapping gene list by clicking the Gene Symbol or Gene Name
column heading; click a column heading a second time to sort in the reverse
order.

e Export the overlapping gene list by clicking the Excel icon IEI The resulting file
contains HTML. To save the file as a true Excel worksheet file, open it and save it
as an Excel 97-2003 Workbook (*.xls).

S
ConceptGen User Guide - April 2010 - Page 31



FIESREINCIBI

o Display the MiMI Gene Details page for a gene by double-clicking its row in the
gene list.

e View a network of the interactions between all overlzﬁiing genes in MiMlI
Netbrowser by clicking the gene list interaction icon

Creating a heatmap

You can create a heatmap view to visualize how genes and concepts are related, and
which genes are driving the enrichment of which groups of concepts.

Creating a heatmap

1. Select the concepts you want to include in the heatmap. The queried or
experimental concept is always included.

2. Click Draw Heatmap at the bottom of the Concept Explorer window. The
heatmap view appears.

@. ConceptGen *i™™* g=

X-Aus: Gene (B9) Y-Ads: Concept (92)

[ g2 not in concept Il ¢ of concepts in graph to which gene belongs
1 >10 List of genes
* Heatmap of genes versus selected concepts for all genes and concepts

(left-hand side) and zoomed in view of boxed area (right-hand side)

cting on the aldehyde
cting on the aldehyde
bolism
\ogenesis
y acid metabolism
oreductase activity
King-MiMI
5,—nmes|s
e!!bul
- degradation
scorbate and aldarate metabolism

o +] activity
3-chloraallyl aldehyde dehydrogenase activity
hormone metabolic process
Galactose metabolism
Fructose and mannose matabolism
Bisphenal A degradation
Linoleic acid metabolism
protein-arginine N-methyltransferaze activity
arginine N-methyltransferase activity
S-adenosylmethionine- dependent mbthwltransfe
N-methyltransferase activit
b\opo\r'mer methylation
methy
one-carbon compound metabolic process

d anthracene degradation
transferring one-carbon groi

activity,
mathylransierase activity
protein amino acid alkylation

N\ )

window

e The leftmost rectangle is an overview window of the heatmap, the rightmost
rectangle is a zoom window corresponding to the boxed area of the overview
window.
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e Along the X axis are the genes in your gene list; along the Y axis are the
concepts you selected and the queried or experimental concept.

e The scale in the legend describes the color coding of the gene columns, from
black (the gene does not belong to the enriched concept) to bright red (the
gene belongs to the most enriched concepts).

Working with the heatmap

In heatmap view, you can:

Adjust the heatmap size

Use the Adjust Heatmap Size slider to change the size of both the overview and
zoom rectangles.

Adjust Heatmap Size
S —

Pan the graph

e In the overview window, click and drag the area on which the cursor becomes a
hand.

e In the zoom window, click and drag anywhere to move the zoom view to another
location.

Add or remove concepts

1. Click the Explorer button to return to the Concept Explorer.
2. Select or deselect concepts as needed.
3. Click Draw Heatmap again.

A revised heatmap is drawn.

Save an image of the heatmap

1. Arrange the view you want of the heatmap by adjusting the heatmap size and
panning as necessary.

2. Click Export Graph.
3. Navigate to a location for the file, and optionally rename the file.
4. Click Save.

A screenshot of the heatmap window is saved in .png format.
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Create a new heatmap

To abandon a heatmap and create a new one:

1.
2.
3.
4.

Click the Explorer button to return to the Concept Explorer.
If you want to start from scratch, click Select None.
Select concepts for the new heatmap.

Click Draw Heatmap again.

A new heatmap is drawn.

View selected heatmap data as a network graph

1.
2.

W

Navigate to an area of interest on the heatmap.

Adjust the heatmap size and pan as necessary to include the area in which you
are interested. The data used for the network graph will be limited to what's
visible in the zoom view.

Click the Draw Tool button.

In the zoom view, click and drag a rectangle around the area of interest to select
it.

5. Click Draw Network Graph to create the network graph.

6. To return to the heatmap, click the Heatmap View button.
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7. If you want to add to the network graph you created, create another selection
using Draw Tool, and click Draw Network Graph again.

The new data will be merged into the existing network graph, which will be
redrawn.

View selected heatmap data in MiMI Netbrowser

1. Navigate to an area of interest on the heatmap.

2. Adjust the heatmap size and pan as necessary to include the area in which you
are interested. The data used in MiMI Netbrowser will be limited to what’s visible
in the zoom view.

3. Click the Draw Tool button.

4. In the zoom view, click and drag a rectangle around the area of interest to select
it.

5. Click MiMI NetBrowser. The selected data appears in MiMI Netbrowser in a new
browser tab or window.

ENTERING DATA FOR GENE-TO-GENE ENRICHMENT
ANALYSIS

Use gene-to-gene enrichment analysis to obtain a statistical measure of the
closeness of any two genes by annotations, or to find all concepts in which a specific
gene is a member. With this method, you work with a single gene rather than a gene
list.

1. Go to the ConceptGen home page at http://conceptgen.ncibi.org.

If you are logged in, you can return to the home page from the My Concepts
page by clicking the ConceptGen logo in the upper-left corner of the page.

2. Click the link Gene — Gene Enrichment Analysis above the NCIBI logo near
the bottom of the page.

3. On the Search Gene - Gene Enrichment page, enter a full or partial gene
symbol.
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As you type, a list of gene symbols that match the beginning of your text appears
below the search box. If the gene you want appears in the list, you can click it to
select it.

*»ConceptGen

An enrichment testing and concept mapping toal

Search Gene - Gene Enrichment
% E.g. CDK4, TP53, ERBB2
. e
28P1 '
AZM
AZML1

4. Click the Search button. A list of matching gene symbols appears on the search
results page. (If you selected a gene from the drop-down list, only that gene

appears.)

@. ConceptGen Avoutie | Login| Register
1 2 2 4 5 6 7 8 9 10 Next SortBy Name 1-20 1 282 for a2
A2BP1

Concept Type : Gene Enrichment

Concept List Size: 69 - # Enriched Genes: 1176 Sort by:
e Name

e Concept list size

e Enrichment size

AZM

Concept Type : Gene Enrichment

Concept List Size: 234 - # Enriched Genes: 3790 Navigation

AZ2ML1

Concept Type richment

Concept List Size: 86 - % enes: 3816

ABCA2 G ~> "

Concept Type * Gene Enrichment Open a gene in
ncept List Size: 110-#E 58 3735 Concept Explorer

ConceptGen User Guide - April 2010 - Page 36



FIESREINCIBI

5.

6.

Find the gene you want among the search results. You can:

e Navigate using the page number and Next links above the list.

e Sort the gene symbols by:
Name. Gene symbol name (the default).
Concept list size. The number of concepts that include the gene.
Enrichment size. The number of enriched genes.

Click the gene symbol link to open the gene data in ConceptGen’s Concept
Explorer.

For more information, see “Using the Concept Explorer for Gene-to-Gene Enrichment
Analysis.”

Downloading the concept list for a gene

To download the list of concepts that includes a gene:

1.

2
3
4.
5

On the search results page for gene-to-gene enrichment, click the Download

concept list icon to the right of the gene symbol.

A2BP1

Concept Ty J: Gene Enrichment
Concept Lial Download concept list Fnea: 1176

In the dialog box, select Save File to download the file.
Click OK.
Navigate to a location for the file, and optionally rename the file.

Click Save.

The concept list file is saved with an .xls file extension.

Opening a saved concept list file

You can open a downloaded concept list file for a gene in Microsoft Excel.

1.

Open the file in Excel.

You may get a message that the file is in a different format than specified by the
file extension (the file contains HTML although the file extension indicates it is an
Excel 97-2003 worksheet file with an .xls extension).
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2. Click Yes to open the file:

A B C
1 ConceptID |Concept Mame Concept Type
2 78792 |RMNA transport G0 Biological Process
2 78792 |hsa-miR-573 miRBase
4 78792 |hsa-miR-433 miRBase
5 78792|Genome-Wide Association Study MeSH
6 78792 |Enhancer Elements, Genetic MeSH
7 78792 |RNA binding GO Molecular Function
8 78792 |hsa-miR-660 miRBase
GSEBB66-IMR32-
9 78792 |siCDK4 vs_siControl_diff Gene Expression

Note: If you want to save the file as a true Excel worksheet file, select File 2>
Save As..., select the Excel 97-2003 Workbook (*.xlIs) option from the Save
as type dropdown, and click Save.

Viewing the Entrez Gene entry for a gene
To view a gene’s entry in Entrez Gene:

e On a gene-to-gene enrichment search results page, click the Source Link icon

to the right of the gene symbol.

ConceptGen User Guide - April 2010 - Page 38



FIESREINCIBI

The gene’s entry in Entrez Gene appears in a new browser tab or window.

=Bl Entrez Gene

All Databases PubMed Mucleotide Protein Genome Structure OMIM PMC

Search Gene - for | Go Clear

[ Limits | Previewdndex | History | Clipboard | Details |

Display Full Report + Sendto -

[T 1: A2BP1 ataxin 2-binding protein 1 [ Homo sapiens ]
GenelD: 54715
Summary

3
{
Gene symbol AZBP1 {
Gene description ataxin 2-binding protein 1 ‘
Primary source Ensembl:ENSG00000078328 )
See related HPRD:16091: MIM:505104
Gene type protein coding S

RefSeq status REVIEWED

Organism Homo sapiens y
Lineage Eukaryota; Metazoa; Chordata; Craniata; Vertebrata; Euteleostomi; Mamn!
Catarrhini; Hominidae; Homo
Also known as A2BP1; FOX1; HRNBP1

Summary Ataxin-2 binding protein 1 has an RNP motif that is highly conserved among
ataxin-2 and may contribute to the restricted pathology of spinocerebellar a
SCAZ2 gene which causes familial neurodegenerative diseases. Ataxin-2 bindi

TNy s, o e vigkies Sy erapaissas fualy dnlicad rapogeestetiongs o geding Qi

USING THE CONCEPT EXPLORER FOR GENE-TO-GENE
ENRICHMENT ANALYSIS

Overview of the Concept Explorer

This section describes the Concept Explorer for gene-to-gene enrichment analysis.
The Concept Explorer differs for gene set enrichment testing. See “Using the Concept
Explorer for Gene Set Enrichment Testing.”
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The Concept Explorer includes the following major sections:
A2BP1

Querled Gene:  A2BP1
Gene Name:  ataxdn 2-binding p... .
S S Concepts that include
Action E3 the gene

Concept Name Cr.ceptType

16p13.3 Cytoband B Adjust values
Enhancer Elements, Genetic MeSH using sliders
GSE10718-NHBE-Smoke24hr_vs_CH2 .r_down Gene Expression

le-10 1e-10

GSE10718-NHBE-Smoke2hr_vs_CH2hr_up Gene Expression
Remove Filter  Execute Filter
GSETS00-NT2/D1Cells-sIRIP140+RetinolcAcid_vs_siCH_1 Gene Expression

SelectAll | Select None Selected 0of 1176 Concepts | 3
Gene Symbol Gene Name Table Of related genes A List Size Pvalue Q-value

ACF apobec-1 complementation factor 78 4.709634E-6 3.211827E-5

AQR aquarius homolog (mouse) 23 6.63871BE-T 5.632117E-6
CcoA gycoproteln hormones, alpha polypeptide 166 1.919324E-3 6.1T00E-3
B

CBF1interacting corepressor n 1.459603E-3 4.871726E-3

desmuslin B8 1.728532E-4 7.644288E-4

dUTP pyrophosphatase 126 6.872539E4 2.539539E-3
dymeclin 2.524739E-4 L.064029E-3
fuslon (Involved In t{12;16) in malignant lipesarcoma) 7.1B375E-8 T.T17939E-7

ducosidase. aloha: acld (Pomoe disease. gvcogen storage disease toe Il 212 5.69973TE-4 2.159245E-3
™ Draw complete Interactions P T——

e Gene information. Information about the gene selected for the analysis,
including the list of concepts that include it. You can:

— Sort the concept list by clicking the Concept Name or Concept Type column
heading; click a column heading a second time to sort in the reverse order.

— Export the concept list by clicking the Excel icon E' The resulting file contains
HTML. To save the file as a true Excel worksheet file, open it and save it as an
Excel 97-2003 Workbook (*.xIs).

e P-Value and Q-Value filters. Sliders to adjust the p-value and g-value for
stringency.

I
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e Table of genes. Details on related genes.
You can:

— Sort the list of genes by clicking a column heading; click a column heading a
second time to sort in the reverse order.

— Export information about one or more selected genes by clicking the Excel
icon IEI above the right end of the table. The resulting file contains HTML. To
save the file as a true Excel worksheet file, open it and save it as an
Excel 97-2003 Workbook (*.xls).

The exported file includes the p-value and g-value test statistics and the
concept IDs of the overlapping concepts.

Filtering the list of genes
To filter the table of related genes:
1. Use the P-Value and Q-Value sliders to adjust one or both values.
2. Click Execute Filter.
The table of genes is updated to include genes matching the filter criteria.

3. Click Remove Filter to return the P-Value and Q-Value sliders to their default
values.

Selecting genes
You can select genes for other operations such as relation mapping.

e Use Select All above the left end of the table of genes to select all genes, and
Select None to return to the initial state of no genes selected.

e To select or deselect an individual gene, click the checkbox column on the gene
row.

Comparing an enriched gene with the queried gene

You can compare the queried gene to one of the enriched genes in the table.

Viewing summary information

Click the enriched gene’s row in the table to highlight it.

Summary information for the enriched gene appears to the right of the summary
information for the queried gene.
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Overlap indicates the number of concepts that include both genes. The concept list
below the summary information is a list of the common concepts.

nt E'u||.'"||r-|

A2BP1

Quered Gene:  AZBP1 Enriched Bene:  PSIP1
Gene Name:  ataxin 2-binding p... Gene Name:  PC4 and SFRS1 Int...
Concept List Skre: B9 Concept List Skee: 197

Action 3 Acton 3
Overlap: 6 Enriched gene

Concept Name Concept Type

GSE107T18-NHBE-Smoke2dhr_vs_CH24hr_down Gene Expression
hsa-miR-200b
hsa-miR-200c
hsa-miR-429
hsa-miR-548a

Select All | Select None

Gene Symbol Gene Name Concept List Size
™ PRPFB PRPE pre-mRNA processing factor B homolog (5. cerevisiae) 195

.m PC4 and SFRS1 interacting protein 1

proteasome (prosome, macropaln) subunit, alpha type, 2

™ rEP1 polypyrimidine tract binding protein 1

Exporting the list of overlapping concepts

Export concept ID, name, and type for the overlapping concepts by clicking the Excel

icon at the bottom of the enriched gene summary. The resulting file contains
HTML. To save the file as a true Excel worksheet file, open it and save it as an
Excel 97-2003 Workbook (*.xIs).

RELATION MAPPING FOR GENE-TO-GENE
ENRICHMENT ANALYSIS

You can explore the interconnectivity of nodes that represent genes by using relation
mapping.

This section describes relation mapping for gene-to-gene enrichment analysis. For
mapping in gene set enrichment testing, see “Relation Mapping for Gene Set
Enrichment Testing.”

Note: A heatmap view is not available in gene-to-gene enrichment analysis.
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Creating a network graph

1. Select from 1 to 100 genes.
2. Choose an option for which interactions to include:

e Select Draw complete interactions to include links between all selected
genes. Example:

HNRNPAL FUSIPL

MAGOH QKI

AZ(R’:I
o)

SNRPBZ RP11-78J21.1

HNRNPA2B1 UPF1

THOC1
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e Deselect Draw complete interactions to include only those links between
the queried gene and the enriched genes you selected. Example:

HNRNPA1 FUSIPL

o o

QKI

A2BP1

RP11-T8)21.1

SNRPB2

HNRNPAZB1

UPFL

THOC1

3. Click Draw Network Graph.

The ConceptGen network window appears, showing the specified network.

@, ConceptGen ™“3=™ ‘=om,

@ GeneCurdckment

* Rl leallcaben comempd slre
* Eége Lblckmraa Indicates § ol svelapgleg conceph
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0]
i0
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Working with the network graph

On the network graph page, you can:

Hide/show the legend

Use the legend to interpret visual styles used in the graph.

D Gene Enrichment

* Node size indicates concept size
* Edge thickness indicates # of ovelapping concepls

¢ In gene-to-gene enrichment analysis, all nodes are classified as Gene
Enrichment.

e The size of a gene node is based on the number of concepts in which it is
included—the more concepts, the larger the node.

e The thickness of an edge line between two gene nodes is based on the number of
concepts that the genes have in common—the more concepts in common, the
thicker the edge line.

To hide or show the legend, click the Legend button.

Adjust the graph size

To adjust the overall graph size, use the Adjust Graph Size slider in the top-left
corner.

Move or pan the graph

To move the network or pan to another area of it, click on any empty space outside
the bounds of the network and drag.

Move a node

To move a node, click and drag the node.

Add additional genes

To add more genes to the existing network graph:
1. Click the Explorer button to return to the Concept Explorer.
2. Select additional genes.

3. Click Draw Network Graph again.
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The newly added genes are merged with the existing genes in the network graph,
and the graph is redrawn to reflect any additional interactions among them.

Create a new network graph
To abandon a graph and begin a new one:

1. Click Clear Graph to delete the existing network graph and return to the
Concept Explorer with no genes selected.

2. Select genes for the new graph.
3. Click Draw Network Graph again.

A new network graph is drawn.

Filter genes by concept

When you filter genes by concept, you can highlight genes associated with the
concepts you select, while genes not associated with those concepts will be dimmed
in the network graph. To filter genes:

1. Click Open Concept Filter to display the concept filter window.
2. Select the concepts to include.

3. Click the Filter Graph button.
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The network graph is redrawn. Gene nodes and edges that are not associated

with any of the concepts you selected are dimmed in the network graph.

Genes associated
with selected
concepts are

highlighted

yant

o

{

Be=

fx Genes not
associated with
. | selected concepts
are dimmed

\

Concept Name: Concept Type

W 16p13.3 Cytoband

™ nuclechase, nucleoside, nucleotid: GO Blological Process

¥/ RNA transport GO Blological Process

™ macromolecule localization GO Biological Process

¥/ mRNA processing GO Biological Process
O O
™ ne delc acld transport GO Biologieal Process

P estab.‘shment of RNA localization GO Blological Process

P RNA loca, wation GO Blologlcal Process

™ RMA processing GO Biologcal Process

™/ Golgl apparatus par. GO Cellular Component

7 Goly. ~oparatus GO Cellular Component

Selected concepts

4. To clear the concept filter, click Clear Filter.
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Display details for genes (nodes)

e Double-click a gene node. The Concept Detail window appears with detailed
information about the gene, including a list of the concepts in which it is included.

Concept Detail

MAGOH

Gene Name:  mago-nashl homolog, proliferation-associated (Drosophila)
Size: 215
ExportList EJ ¥%

Concept Name Concept Type
1p34-p33 Cytoband
Drosophila Proteins MeSH
Eukaryotic Iniation Factor-4A MeSH

Exons MeSH
GSE10289-Hep3B-sISDBH_vs_siControl_down Gene Expression
GSE10479-HUVEC-bgCAT_vs_Control_up Gene Expression
GSE10879-EstrogenDepriveMCFT:5C_vs_MCF7_down Gene Expression

GSE11550-Melanoma-Paciitaxel +Elesclomol_vs_Elesclomol_diff = Gene Expression

You can:

e Sort the concept list by clicking the Concept Name or Concept Type column
heading; click a column heading a second time to sort in the reverse order.

e Export the concept list by clicking the Excel icon E The resulting file contains
HTML. To save the file as a true Excel worksheet file, open it and save it as an
Excel 97-2003 Workbook (*.xIs).
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Display details for overlaps between genes (edges)

e Single-click an edge between two gene nodes. The Edge Detail window appears
with detailed information about the overlapping concepts between the two genes.

Edge Detail

Concept Name: UPF1
ConceptType: Gene Enrichment
Size: 144

Concept Name: QKI
ConceptType:  Gene Enrichment
Size: BS

Odds Ratio: 64.72
P-Valwe: 1.8946BTE-29

Overlap: 23
Exportlist EJ ¥%

Concept Name Concept Type
GSEBS9T-MCF7-CHX+E2_vs_E2 up Gene Expression
GSEBS9T7-MCF7-CHX+EROH_vs_EtOH_up Gene Expression
G5E5116-MCF10F-E2transform_vs_CH_up Gene Expression
GSEBT02-LNCaP-AndrogenDeprived-lmon_vs_  Gene Expression
translation GO Biological Process
RMA transport GO Biological Process
RMA processing GO Biological Process
mRNA transport GO Biological Process
RMA localization GO Biological Process
mRNA metabolic process GO Biological Process

nucleic acid transport GO Biological Process

You can:

e Sort the overlapping concept list by clicking the Concept Name or Concept
Type column heading; click a column heading a second time to sort in the
reverse order.

e Export the overlapping concept list by clicking the Excel icon IE' The resulting file
contains HTML. To save the file as a true Excel worksheet file, open it and save it
as an Excel 97-2003 Workbook (*.xls).
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