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Files required to start an analysis (datasets in your history)
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Expression Study Design

➢ CEL files 
➢ Or Normalized Expressions file (tabular format)

➢ Conditions File (tabular format)
* Recommended to create in Galaxy to 
avoid mistakes in file (cf. Next Slide)

Precise the format when you upload your datasets

Need to Upload Upload or 
Create in Galaxy*



Example Dataset
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Expression

➢ CEL files

GSE46495
Transcriptome signature of white adipose tissue, 
liver, and skeletal muscle in 24 hours fasted mice 

(C57Bl/6J)

Chow Fed Fasted

WAT WATLiver LiverMuscle Muscle
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Study Design 
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GIANT - Tools Suite 
Microarray analysis pipeline: “ from .CEL to GSEA “

QC plots

RMA 
Normalization

LIMMA 
analysis Heatmap GSEA format

Study Design 
Description

Volcano Plots

.CEL or tabular data

➢ “Factor file” or “Condition file” or “Study Design file”...



6

Condition 
File 

Generator

Choose a title

Add Value as much as useful for your first condition and concerned 
files + Add Conditions as much as useful 
And execute !

Choose to select 
Normalized data or .CEL

Select file(s) of study

Create a first condition

Choose 1st 
condition name 
(ex: Tissue ,Strain, 
Treatment…)

2

3

Choose 1st value of 1st condition (ex: dmso, gw, wt, 
ko, liver, white_adipose_tissue…)

Click on each CEL file concerned 
by this condition & this value to 

add it in the list above
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Condition 
File 

Generator

2 results in history :
● log file
● Tabular file



GIANT - Tools Suite 
Microarray analysis pipeline: “ from .CEL to GSEA “

QC plots

RMA 
Normalization

LIMMA 
analysis Heatmap GSEA format

Study Design 
Description

Volcano Plots

.CEL or 
tabular data

➢ Histograms
➢ Boxplots
➢ MA plots
➢ Chip Image (.CEL)
➢ 3D PCA analysis
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QC plots

Select CEL files

Select desired plots

PCA analysis with
conditions infos

Choose a title

Microarrays
images

And execute !
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QC plots

2 results in history :
● log file
● HTML page

Html page
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QC plots
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QC plots
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QC plots
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QC plots

Select normalized data

Select desired plots

PCA analysis with
conditions infos

Choose a title

Microarrays
images

And execute !
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QC plots

RAW data

Normalized data
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QC plots
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QC plots

How many Principal Components are sufficient to explain your data ? 

Answer : 3 PCs are sufficient
PCs before elbow or including elbow 
(regarding the % variability brought by PC in elbow)

Elbow



GIANT - Tools Suite 
Microarray analysis pipeline: “ from .CEL to GSEA “

QC plots

RMA 
Normalization

LIMMA 
analysis Heatmap GSEA format

Study Design 
Description

Volcano Plots

.CEL data

➢ Gene or probeset level
➢ GC correction
➢ Signal Space Transformation
➢ Add gene annotation



What is a Normalization in GIANT ?
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RMA 
Normalization

https://tools.thermofisher.com/content/sfs/brochures/sst_gccn_whitepaper.pdf - affymetrix documentation

SST RMA 
Normalization

➢ RMA background
➢ Quantile Normalization
➢ Median Polish

Probe GC-count

Probe GC-count
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GCCN
GC correction scaling

https://tools.thermofisher.com/content/sfs/brochures/sst_gccn_whitepaper.pdf


Normalization in GIANT - recommendations

1. HTA/MTA & Hu/MoGene : use GCcorrection+Scaling+RMA
a. Advantages : scaled data are comparable to QPCR & RNA-seq signal level
b. Warning for Hu/MoGene, to be similar with an old analysis, you should use RMA only

2. MOE 430 : use Scaling+RMA
a. Advantages : scaled data are comparable to QPCR & RNA-seq signal level
b. Warning : no available information about GC content, so GC correction option has no effect

3. No Affymetrix data : use a dataset already normalized to perform further 
analysis steps (differential analysis...)
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RMA 
Normalization
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RMA 
Normalization

Select CEL files

Select normalization 
options

Add gene annotation

Choose a title

GC correction

Select GeneChip kind

And execute !
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RMA 
Normalization

2 results in history :
● log file
● normalized data

34: APT_GcSstRMA_NormalizedData

35: APT_GcSstRMA_Log



GIANT - Tools Suite 
Microarray analysis pipeline: “ from .CEL to GSEA “

QC plots

RMA 
Normalization

LIMMA 
analysis Heatmap GSEA format

Study Design 
Description

Volcano Plots

tabular data

➢ Multiple factors contrasts
➢ Factor interaction measure
➢ Confounding factors
➢ Volcano plots (optional)



Differential Analysis - Confounding factors
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Limma 
Analysis

1. What is a confounding factor ?
a. Paired-analysis (same individual for 2 or more samples)
b. Batch effect : scan dates for example
c. Any “blocking” effect of samples not confounded with principal factors

2. How deal with them ?
a. In differential analysis : add a column in conditionFile.txt and use the form 

“confounding factor” option. Possibility to use multiple confounding factors.
b. Why we doesn’t use existing removeBatch functions or Combat package ? 

i. It’s better to make a global modelisation for the differential analysis. So to 
take into account all potential effects (principal & confounding) in the model.

ii. This kind of data pre-treatment is only dedicated for unbiased data 
exploratory (as clustering/network inference/co-module expression).



25

LIMMA 
analysis

Select normalized data
and factor information

Select factors needed
for contrasts

Define a first contrast :
- name
- first group members
- second group members

Choose a title

No confounding
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LIMMA 
analysis

Define a second contrast :
- name
- first group members
- second group members

As many as you need !

To compute interaction 
contrast you need control 
group for each factor

Precise potential 
confounding factors as
paired analysis...
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LIMMA 
analysis

And execute !

Select studied organism 
to add gene infos in 
output files

Define graphic and output 
filtering options

FDR p-val / FC thres.
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LIMMA 
analysis

4 results in history :
● log file
● HTML page
● Tabular LIMMAdetailed
● Tabular LIMMAstatistics

Html page

For future developpments, 
don’t use it
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LIMMA 
analysis

Can I continue my analysis ? 

Answer : Yes, the distribution is 
as expected !

Theory

Alternative 
Hypothesis

Null Hypothesis
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LIMMA 
analysis

We expect a uniform distribution of p-value except for low p-values. If it’s not the case, there is a problem with 
your dataset. http://varianceexplained.org/statistics/interpreting-pvalue-histogram/

Can I continue my analysis ? 

Answer : Yes, the distribution is 
as expected !

BAD examples & solutions… or not

*Small % hypothesis Not 
Null, apply FDR to find them

* DON’T :”Accept everything 
with p-values < 0.05”

Theory

*DON’T apply FDR, Correct 
& Rerun

* Can be due to very low 
signal in most of conditions 
for some genes (filter ?)

*Something is wrong with 
your test (assumption on 
signal distribution ?)

* Find a statistician

*“What the…?!?”

* Find a statistician
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LIMMA 
analysis

Inspect the graph and see if there is an “effect”. Generally, the effect here is retrieve in the number of differential 
expressed genes

Control set to 1

Answer : Diet, Tissue and 
Interaction has an effect
 (Because Effect >> Control)

Which factor has an effect in my study ? 
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LIMMA 
analysis



LIMMA 
analysis

Column
Useful only for GSEA 

pre-ranking.
Don’t use for results 

interpretation



GIANT - Tools Suite 
Microarray analysis pipeline: “ from .CEL to GSEA “

QC plots

RMA 
Normalization

LIMMA 
analysis Heatmap GSEA format

Study Design 
Description

Volcano Plots

➢ FDR-Filtered Diff results
➢ Volcano plots

tabular data
(differential result with at least 

FC/log2FC + Pvalue)



Volcano Plot

1

2

Choose a title

Select LIMMA results file
OR

Differential table (ex: RNA-seq)

= 2 if it’s a LIMMA result

COMPATIBILITY with ANY Differential Results (from GIANT or not, From microarrays or RNA-seq ...) in tabular format

Insert Contrast as much as you want to plot (1plot/contrast) 3

Choose a Plot Title

Select column of differential 
file containing p-val for 
contrast of interest

Select column of differential 
file containing FC or 
log2(FC) for contrast of 
interest

Column selected for plot 
is FC or Log2(FC) ?

Threshold FDR for Volcano 
& for output table

Threshold FC, only for 
Volcano

Pval, NOT FDR

4

Add Volcano as much as contrasts you want to plot And execute !5



Volcano Plot

3 results in history :
● log file
● Tabular file (with selected 

genes regarding FDR threshold)
● Html page



GIANT - Tools Suite 
Microarray analysis pipeline: “ from .CEL to GSEA “

QC plots

RMA 
Normalization

LIMMA 
analysis Heatmap GSEA format

Study Design 
Description

Volcano Plots

tabular data

➢ Hierarchical clustering
➢ Expression or FC clustering
➢ Gene filtering
➢ Classical or circular heatmaps
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Heatmap
Choose a title

And execute !

Choose data to cluster,
here expression data

Select optional filtering 
policy

Select filtering options  
corresponding to 
chosen policy (here 
contrast to use and 
thresholds on FC and 
FDR p-val)
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Heatmap

3 results in history :
● log file
● HTML page
● tabular results

Html page
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Heatmap
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Heatmap
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Heatmap

elbows

How many clusters are informative/useful ? 
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Answer : ~ 6 to 10 clusters can separate my data
(bring your biological insight to decide definitely)

Cluster number
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Heatmap
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Heatmap
Choose a title

And execute !

Define clustering options :
- cluster number
- cluster samples/contrasts
- color gradient 

Choose data to cluster,
here contrast FC from 
differential analysis results

Select optional filtering 
policy and corresponding 
options
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Heatmap



GIANT - Tools Suite 
Microarray analysis pipeline: “ from .CEL to GSEA “

QC plots

RMA 
Normalization

LIMMA 
analysis Heatmap GSEA format

Study Design 
Description

Volcano Plots

tabular data

➢ Formatting input files
➢ Pre-ranked genes from 

LIMMA analysis
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GSEA format

And execute !

Choose a title

For GSEA analysis,
select expression 
and condition files 
with phenotype 
factor 
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GSEA format

3 results in history :
● log file
● phenotype file
● expression file

61: GSEAformat_fromExpression_Phenotypes.cls

60: GSEAformat_fromExpression_Phenotypes.gct
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GSEA format

And execute !

Choose a title

For pre-ranked 
analysis, select diff. 
analysis results with 
contrast and sorting 
parameter to use

Recommended 

This new option and recommendation is based on litterature & discussions with Biostatisticians,but can be 
adapted. Be AWARE of what you want to do with GSEA before selecting such option and adapt according 
your question and your expertise.


