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eTRIKS : Tutorial for gene expression data analysis  

 

Follow up details:  

Name Organization Date Details 

N. Jullian CNRS 25/11/2013  version 1.0 

N. Jullian CNRS 05/11/2014 version 2.0 

    

 

Introduction 
This tutorial focuses on gene expression data analysis using the eTRIKS training server. The 

objective of the tutorial is to familiarize you with some basic tools available in eTRIKS. The 

tutorial is based on tranSMART v1.2 (released September 2014) accessible via the following 

URL: public.transmart.etriks.org 

 

The dataset used for this example is from GSE10500. The study reports gene expression 

profiling of synovial macrophage for 5 Rheumatoid Arthritis patients and 3 control subjects. 

We are going to run scripts for selecting genes differentially expressed in RA patients as 

compared to control patients.  

 

Launch eTRIKS by typing the following URL http://public.transmart.etriks.org in your favorite 

Internet browser. Go to the Dataset Explorer Tab and open the tree under Public Studies. 

Public datasets that are uploaded into eTRIKS are labeled with pathology name, author 

name and GSE code.  

Expand the nodes by clicking on the + sign left of GEO Studies and then 

Rheumatoid_Arthritis node. The Yarilina study refers to GSE10500. For more details on 

the study, right click on the study name and select « Show Definition ». A popup window 

shows the summary of the study as deposited in the NCBI repository (Figure 1). 
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Figure	
  1:	
  Study	
  Definition	
  view 
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Lesson 1 : Marker selection 
Navigating the data tree 

Expand the Yarilina(2008)_GSE10500 node by clicking on the + sign on the left. The right 

number in parenthesis represents the number of subjects in the study, that is 8 here. Now 

you have 2 nodes listed : 

- Biomarker Data (8) 

- Samples and Timepoints (8) 

Each node is related to a type of data and we are going to browse through each node to see 

what kind of data is available for this study (Figure 2).  

A label is assigned to each data node :  

« abc » for categorical text variables  

«  » for high dimensional data.  

	
  

Figure	
  2:	
  GSE10500	
  Data	
  Tree	
  View 

First, expand the Biomarker Data node to access the details of the micro-array based 

profiling: HG-U95Av2, Affymetrix Human Genome U95 version2 Array. Again the number in 

parenthesis indicates that the experiment has been performed for a total of 8 subjects. 

	
  

	
  

	
  

	
  

	
  



	
   4	
  

Then, expand the Samples and Timepoints node. There are 2 groups of data collected in 

this study. The Source node is related to the clinical characterization of the subjects as 

Normal Donor subjects and RA Patient (Figure 2). 

 

Clinical question : Can we identify markers able to discriminate between “RA patients” and 

“Normal Donors” ? 

Define 2 subsets  

We are going to start by defining the 2 groups that we wish to compare. Drag the Normal 

Donors node into the « Subset 1 » box and the RA patient node into the « Subset 2 » box 

as shown in Figure 3 by the red arrows.  

 

	
  
Figure	
  3:	
  Subset	
  definition	
  window 

 

Select Analysis workflow 

Then, click on Advanced Workflow and select « Marker Selection » in the Analysis pull-

down menu (Figure 4a). Drag the High dimensional data node « Blood or Synovial Fluid » 

into the Marker variable box (red arrow, Figure 4b) and click on « High Dimensional data » at 

the bottom right of the box (green rectangle, Figure 4b). 
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a) 

 
b) 

	
  
Figure	
  4:	
  a)	
  Analysis	
  pulldown	
  b)	
  Variable	
  selection	
  box 

 

  

A popup window lists the characteristics of the Gene Expression platform (Figure 5). Click on 

Apply Selections to validate the default parameters.  
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Figure	
  5:	
  	
  default	
  parameters	
  for	
  subset	
  selection 

 

Then, enter « 20 » for the number of markers (Figure 6) :  

	
  
Figure	
  6:	
  Marker	
  selecion	
  options 

 

Then click on the Run box to launch the calculations. When it is finished, the heatmap 

(Figure 7) and the table with the list of 20 top markers (Figure 8) are appended at the bottom 

of the window.  

 

Visualize the results 
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Figure	
  7:	
  heatmap	
  with	
  20	
  most	
  discriminant	
  markers 

The heatmap is based on the most discriminant markers between Subset 1 (Normal Donors) 

and subset 2 (RA patients). The table lists details for the top 20 markers sorted by z-score. 

Normal	
  
Donors

RA	
  patient 
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Figure	
  8:	
  top	
  20	
  markers	
  selected 

 

 

 

 

 

Conclusion: This tutorial shows how to define 2 subsets of patients and to extract 

differentially expressed genes from a high dimensional data study. The report lists the top 20 

genes that discriminate the most between the 2 groups, namely « RA patients » and 

« healthy donors ».	
  


