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CEBS 2.0 Example 4       February 2006 
 
Identify putative gene signatures distinguishing 
wild type and susceptible mice exposed to an 
environmental stressor. 
 
Objective:  Explore a Study of the effects of hyperoxia on mice with or without a 
disruption in the Nrf2 gene. The Nrf2 gene product contributes to protection against 
oxidative stress. 
 
Detailed work flow: 
Go to the CEBS home page (www.cebs.niehs.nih.gov/prototype/) 
Select the “Display All Studies” and click on the Investigation “Hyperoxia_Mouse_2004.  
Expand this investigation by clicking on it and select the associated study which has the 
same title.   
 
Under the “Design Information” column located towards the right, select “Details” to 
view the objective and background of the Study.  Select “Design” to view the 
experimental groups.  This reveals a parallel study of mice carrying a disrupted Nrf2 gene 
(“Mut”) and mice without the disruption.  This information is available by clicking on a 
group name and viewing the information for individual mice in the group. 
 
Return back to the “Display All Studies” page (click the back button twice).  Select 
“Timeline” to view the schedule of events and the protocols applied to the animals. 
Clicking on “protocol” link on the treatment bar brings up the details of both the genetic 
stressor treatment and the environmental stressor treatment.  Navigating between 
“Design” and “Timeline” permits the user to understand the experiment from the 
depositor’s viewpoint.  In this case the depositor intended that each arm, the knockout 
and the wild type, would be compared to an untreated control group of genetically similar 
animals.   
 
This example illustrates that it is also possible to use CEBS to carry out an analysis with 
a different design than that intended by the depositor. 
 
Return back to the “Display All Studies” page.  Tick the check box next to the Study, and 
scroll down to the bottom of the page and select “Experiments”.  This brings the user to 
the “CEBS Experiment Selection” page.  Tick the box by the experiment and select 
“View Details about Selected Experiment(s)”.  Scrolling down to the detailed view at the 
bottom, the user can view details of the experiment, download the data, and also inspect 
the QC data for the arrays and download the original data files.  <NB: the QC data feature 
is not active in CEBS 2.0β; QC data can be retrieved from CEBS 1.6 
http://cebs.niehs.nih.gov/>. 



Tick the experiment check box and select “View arrays from the selected experiments”.   
Once the list of arrays returns, select “Retrieve data” at the bottom of the page to go to 
the “Data Preprocessing Options” page.  You can accept the manufacturer-recommended 
preprocessing steps or a method of your choice.  Click “Continue”. 
 
 
At the “CEBS Microarray Data Analysis Options” page select “Visualize Preprocessed 
Data” and view 
the dendrogram: 
 
 
  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
The sample names (from the legend at the bottom of the page) are given below: 
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Study of the dendrogram shows that the room air controls (A2 and A11) are clearly 
distinct from the animals exposed to hyperoxia; there is also a difference in disrupted 
(A3, A6, A7) animals compared to the animals with wild type Nrf2. 
 
Select “Continue with analysis” and then select “Comparison of Two groups of Arrays” 
to compare two groups of arrays.  Click “Continue”. 
 
Recall that the design of the experiment was to compare the time course samples of 
disrupted strain to the 0 hour, room air control, and similarly for the wild type Nrf2 
strain.  This is not possible in CEBS.  At the moment CEBS supports pair-wise 
comparisons of groups containing at least two arrays.  Given that the hierarchical 
clustering suggests that animals with Nrf2-disruptions respond differently to hyperoxia 
than animals with wild type Nrf2, we can use CEBS to identify genes with differential 
levels of expression between these two groups. 
 
Set up two groups:  Group A with 4 arrays from exposed mice with wild type Nrf2 and 
Group B with 5 arrays from exposed mice with disrupted Nrf2.  Do not include the “room 
air” controls.  You should see this: 
 

 
 
Clicking “Continue” brings up the “Define Criteria for Differentially Expressed 
Gene(s)”.  Click “Continue” to apply these thresholds.  Setting the thresholds at the 
default values (2-fold minimum change and p < 0.05) returns 125 genes with altered 
expression between the two groups.   
 
The annotations for individual genes can be retrieved from the “Expression Report” by 
clicking “View Expression Report” and then clicking on the name of genes of interest.  
This list can be sorted by clicking on any column header. 
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Return to the “Biological Analysis of Gene Expression Data” page via the back button.  
Selecting “Perform Gene Category Analysis by BioCarta Pathways” brings up the 
BioCarta Gene Categories page; using the enrichment to sort the pathways (click on the 
“Enrichment” column header) identifies the following pathways. 
 

 
 
Clicking on the “Diagram” link to the right of the pathway “Oxidative Stress Induced 
Gene Expression Via Nrf2” brings up a pathway diagram.  Recall that the Nrf2 gene was 
knocked out in half the subjects.  You can overlay the expression results using the 
“Expression +/-“ link to the right of the diagram. 
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Note that the original pathway summary showed one gene with increased expression: 
 

 
 

 
However there are no “red” gene symbols on the diagram.  Returning to the “Annotated 
BioCarta Gene Categories” page, select the “Genes” link to the right of the “Oxidative 
Stress Induced Gene Expression Via Nrf2” pathway.  This brings up the list of genes 
associated in BioCarta with this pathway.  The list is updated more frequently than the 
diagram is.  In this case, the gene with increased expression (Gsta2) is not included in the 
diagram. 
 

 
 
In this case study the depositor suggested one plan for the microarray analysis, while an 
alternative analysis workflow was used here, leading to different but biologically sensible 
gene patterns being detected. 
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