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• As long as the majority of the data are assumed to be 
acceptable, outlier detection methods can be used for 
quality control

• Methods
– Multivariate methods (PCA, CA)
– Clustering (Hierarchical clustering)
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•• Technical Technical variancevariance addedadded to to batchesbatches ofof samplessamples

•• RandomisationRandomisation and and balancingbalancing withwith respectrespect to to biologybiology ofof
interestinterest in in thethe experimentexperiment is is importantimportant

–– The The impactimpact ofof thethe technicaltechnical variancevariance is is reducedreduced

–– PossiblePossible to separate to separate technicaltechnical variationvariation from from 
biologicalbiological variationvariation

–– May be May be ableable to to removeremove technicaltechnical variationvariation
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Batch effects

•• IdentificationIdentification ofof possiblepossible batchbatch effectseffects

–– Group Group samplessamples accordingaccording to to knownknown batchesbatches and and givegive
eacheach groupgroup a a uniqueunique colourcolour

•• MethodsMethods

–– MultivariateMultivariate methodsmethods (PCA, CA)(PCA, CA)

–– ClusteringClustering ((HierarchicalHierarchical clusteringclustering))
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Why use CA-plot for outlier detection?

Samples swapped?

Outlier?



DatasetDataset 11: : GroupedGrouped accordingaccording to to biologybiology
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How to check for batch effects
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DatasetDataset 11: : GroupedGrouped accordingaccording to to lowlow RIN RIN valuesvalues and and scannerscanner errorserrors
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DatasetDataset 22: : GroupedGrouped accordingaccording to to biologybiology
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DatasetDataset 22: : GroupedGrouped accordingaccording to to labellinglabelling datesdates
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Hierarchical clustering

How to spot an outlier and when to 
remove it

DatasetDataset 33: : GroupedGrouped accordingaccording to to biologybiology
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CA-plot

DatasetDataset 33: : GroupedGrouped accordingaccording to to biologybiology
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remove them?

normalized

Un-normalized

DatasetDataset 33: : GroupedGrouped accordingaccording to to biologybiology
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BoxplotBoxplot: to : to looklook at at thethe distributiondistribution ofof thethe datadata

Un-normalized Quantile normalized

Look at u
n-norm

alized data 
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ArrayArray plotplot

•• Is the data noisy?Is the data noisy?

•• Is there saturated spots?Is there saturated spots?
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Array plot for 2-channel data

•• Use array plot when looking Use array plot when looking 
at 2at 2--channel datachannel data

•• Dye Bias inDye Bias in TwoTwo--channel channel 
microarrays:microarrays:

–– Intensity in one channel Intensity in one channel 
(green; Cy3) may be (green; Cy3) may be 
higher than the other higher than the other 
(red; Cy5)(red; Cy5)

m
icroarray.no



Quality Control in J-express
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Background in red channel plotted

Background in green channel plotted
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•• Always check for batch effectsAlways check for batch effects

–– Keep track of all batches and problems with samplesKeep track of all batches and problems with samples

•• Plot both unPlot both un--normalized and normalized datanormalized and normalized data

–– CA plotCA plot

–– Hierarchical clusteringHierarchical clustering

•• If outliersIf outliers

–– Remove if you have a good reason to remove it Remove if you have a good reason to remove it 
(technical failures etc.)(technical failures etc.)

–– Keep if you cant find any particular reason for that Keep if you cant find any particular reason for that 
sample to be an outliersample to be an outlier
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QC – outlier detection summarized


