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This study:

• Samples of biological relevance

• Lab-specific protocols

The QC experiment
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The QC experiment

Control Challenged
(Actinobacillus pleuropneumonia)

5x 10x

• Liver sampled 14-18 hours after challenge
• Common reference design (15 arrays)

Microarray quality control exchange experiment
Jakob Hedegaard, University of Aarhus

Genomics for Animal Health: Outlook for the Future, 13- 14th October 2009, Muséum National d'Histoire Naturelle, Paris, France
This presentation is the property of the author(s) should not be reproduced without their permission.



Genomics for Animal Health: Outlook for the Future
13-14th October 2009, Muséum National d'Histoire Naturelle, Paris, France

The QC experiment

Total-RNA
Labelling, hybridisation, scanning 
using lab-specific protocols 

Pig oligo arrays

INRA, FranceINRA, France

Roslin, ScotlandRoslin, Scotland

DJF, DenmarkDJF, Denmark

Analysis (INRA)Analysis (INRA)

Analysis (Roslin)Analysis (Roslin)

Analysis (DJF)Analysis (DJF)
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The QC experiment

Laboratory Labelling Dyes Hybridisation Scanner

INRA Indirectly 
labelled aRNA Cy3, Cy5 Nimblegen 4-bay Genepix 4000B

Roslin Indirectly 
labelled cDNA Cy3, Cy5 Gene TAC Genepix 4200AL

DJF Directly 
labelled cDNA

Alexa 647, 
Alexa-555 Discovery XT ScanArray 

Express HT
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Analysis

Images (INRA)Images (INRA) Images (Roslin)Images (Roslin) Images (DJF)Images (DJF)

Image analysis
GenePix Pro

Image analysis
GenePix Pro

Normalisation
Limma (R)

Normalisation
Limma (R)

Gene analysis
Limma (R)

Gene analysis
Limma (R)

Gene-set analysis
Globaltest (R)

Gene-set analysis
Globaltest (R)

Affected genes
- FDR & FC cut off
- FDR & FC rank

Affected genes
- FDR & FC cut off
- FDR & FC rank

Affected gene-sets
(GO – BP)
- FDR cut off & rank

Affected gene-sets
(GO – BP)
- FDR cut off & rank

Concordance 
between the 
laboratories?

Concordance 
between the 
laboratories?
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Affected genes – cut off

FDR <= 0.01FDR <= 0.01 LogFC >= 0.4LogFC >= 0.4
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Affected genes – rank

Top-3000 logFCTop-3000 logFCTop-3000 FDRTop-3000 FDR
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Affected gene-sets – GO-BP

Top-1000 FDRTop-1000 FDRFDR <= 0.05FDR <= 0.05
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Affected gene-sets – GO-BP

response to biotic stimulus, 
0,46% behavior, 0,39%

mitochondrion organization 
and biogenesis, 0,13%

response to external stimulus, 
1,31%transcription, 1,38%

morphogenesis, 1,38%

metabolism, 22,75%

biosynthesis, 6,84%

transport, 6,11%

development, 4,80%

cell communication, 4,87%

nucleobase, nucleoside, 
nucleotide and nucleic acid 

metabolism, 5,19%

carbohydrate metabolism, 
1,78%

cell cycle, 1,78%

protein modification, 1,64%
reproduction, 1,51%

organelle organization and 
biogenesis, 2,04%

catabolism, 2,24%

cell differentiation, 2,24%
response to stress, 2,30%

lipid metabolism, 3,09%
signal transduction, 3,62%

protein metabolism, 3,88%

cell organization and 
biogenesis, 4,67%

secondary metabolism, 
0,07%

generation of precursor 
metabolites and energy, 

0,79%
amino acid and derivative 

metabolism, 0,79%
embryonic development, 

0,33%

protein biosynthesis, 0,39%

cell growth, 0,13%

response to endogenous 
stimulus, 0,39%

viral life cycle, 0,33%

response to abiotic stimulus, 
0,39%

growth, 0,26%

protein transport, 1,25%
DNA metabolism, 1,18%

death, 1,25%

cell death, 1,18%
cell homeostasis, 1,05%
cell proliferation, 1,05%
cell-cell signaling, 0,99%

cytoskeleton organization 
and biogenesis, 0,92%

ion transport, 0,85%

1004 common GO-BP -> gateGOrizer (GOslim2)
1004 common GO-BP ~ 6.000 unique genes
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Conclusions

Results from DNA microarrays are “reproducible”….
Affected genes are less reproducible
Affected gene-sets are very reproducible
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The future?   NGS….

Potential information:
Gene expression profiling

Potential challenges:
improving methods
data handling
data analysis
reproducibility?
….  

Gene discovery
Alternative splicing variants
Rare transcripts 
Full length cDNA
UTRs
SNP analysis 
Annotation of genomes
….  
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