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WebGestalt by examples

http://genereg.ornl.gov/webgestalt
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Examples

1. Candidate gene identification
2. Chromosome distribution  
3. Gene Ontology analysis
4. Pathway analysis
5. Boolean operations
6. Connecting from WebQTL



Bing Zhang (zhangb@ornl.gov)

Examples

1. Candidate gene identification
• Starting from a genomic region (whole chromosome 

15 in the example), try to narrow down the number 
of candidate genes that may contribute to a 
cerebellum-related phenotype

2. Chromosome distribution 
3. Gene Ontology analysis
4. Pathway analysis
5. Boolean operations
6. Connecting from WebQTL
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Select “By location” from 
the UPLOAD options
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Gene set uploading form 

(By location)
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Click the “UPLOAD” button 
after complete the form

Chromosome number: 15
Begin(bp):1
End(bp):300000000
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User interface with various 
gene set analysis tools

Click the “Tissue Expression 
Bar Chart” button
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Among the 581 genes on 
chromosome 15, only 264 are 

expressed in cerebellum

If you are looking for 
candidate genes from 
chromosome 15, and 
may contribute to a 
cerebellum-related  
phenotype, this simple 
tool can reduce the 
candidate gene 
numbers by 55%.



Bing Zhang (zhangb@ornl.gov)

Examples

1. Candidate gene identification
2. Chromosome distribution 

• Starting from a functional category, do 
neurotransmitter regulators form clusters on 
the chromosome?

3. Gene Ontology analysis
4. Pathway analysis
5. Boolean operations
6. Connecting from WebQTL
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Select “By Gene Ontology”
from the UPLOAD options
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Gene set uploading form 

(By GO category)
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Query the GO IDs for “neuro”



Bing Zhang (zhangb@ornl.gov)

GO categories and the GO IDs 
matching the query “neuro”, 
Let’s assume that we are 
interested in genes related to 
“regulation of neurotransmitter 
levels” (GO:0001505)
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Complete the Form with 
the GO ID GO:0001505 
(neurotransmitter , the 

Click the UPLOAD button
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User interface with various 
gene set analysis tools

Click the “Chromosome 
Distribution Chart” button



Bing Zhang (zhangb@ornl.gov)

Possible neurotransmitter 
regulator clusters on the 
chromosome
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Examples

1. Candidate gene identification
2. Chromosome distribution 
3. Gene Ontology analysis

• Starting from a gene list generated by high-
throughput techniques, what are the major 
functional categories of the ethanol responsive 
genes identified from my microarray experiment?

4. Pathway analysis
5. Boolean operations
6. Connecting from WebQTL
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Select “From file” from the 
UPLOAD options
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Upload a gene list with 330 
Affymetrix probe set ids that 

are responsive to ethanol 
treatment, as identified from 

a microarray experiment
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User interface with various 
gene set analysis tools

Click the “GO Tree” button
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Select a reference gene set and 
a statistical method, then click 
the “Make GO Tree” button
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It may take a while if the 
gene list is large, waiting 
for the processing…
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When it is done, click the 
“Check Go Tree” button
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Browse the GO Tree

Important categories 
are colored red

GO term search Bar chart at selected 
GO annotation level

Export GOTree

Enriched DAG
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Enriched DAG (directed 
Acyclic Graph) showing 
enriched GO categories 
and their non-enriched 
parents

Ion transport
26 genes

P=4.88E-05

Synapse 
transmission

8 genes
P=9.33E-03
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Examples

1. Candidate gene identification
2. Chromosome distribution 
3. Gene Ontology analysis
4. Pathway analysis

• Starting from the same gene list as in example 3, 
what are the pathways in which the ethanol 
responsive genes involve and where are the genes 
located in the pathways?

5. Boolean operations
6. Connecting from WebQTL
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Click the “KEGG Table and 
Maps” button

It’s a pity that WebGestalt does’t
have the mouse KEGG pathway 
information in the database yet, 
however, when it uploads the 
gene list, a corresponding human 
homologous gene list is 
automatically uploaded, which 
can be retrieved for the KEGG 
pathway analysis
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All pathways related to the gene list. 
Click on the “Oxidative Phosphorylation”
if this is the map you are interested in
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Pathway map with your 
genes highlighted in red 
in the map
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Examples

1. Candidate gene identification
2. Chromosome distribution 
3. Gene Ontology analysis
4. Pathway analysis
5. Boolean operations

• More than 500 genes are responsive to ethanol 
treatment in the wild-type mouse, however, only 47 
genes are responsive in the mutant. Are there any 
common genes in the two responsive gene sets?

6. Connecting from WebQTL
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Select gene set I: 
responsive genes in 
the wild type

Select gene set II: 
responsive genes in 
the mutant

Select the operation of 
“A and B, Intersection”
as we are looking for 
commonalities

Click the “Boolean 
operation” button 
after complete the   
selections
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There are 4 genes that 
are common in the two 
gene sets
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Examples

1. Candidate gene identification
2. Chromosome distribution 
3. Gene Ontology analysis
4. Pathway analysis
5. Boolean operations
6. Connecting from WebQTL

• Analyses you can do for a gene set with 100 genes 
whose expression patterns are highly correlated 
with the “ethanol acceptance-male raw mean 
consumption” phenotype, as identified from 
WebQTL (http://www.webqtl.org)
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