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The path from colored specks to
priceless data
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Example of spatial effects on microarrays
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Array-specific

Gene-specific variation:

variation:

Amount of RNA in the biopsy

Efficiencies of:
— RNA extraction
— Reverse transcription

PCR yield / DNA quality

Spotting efficiency,
— Spot size

Cross-/unspecific

— Labeling hybridization
— Photodetection
Systematic Stochastic




PCA Plot of 34 patients, 8973 dimensions (genes) reduced to 2

PC2

80

40

2

-2

40

40

P28.T
P11.T
P29.T
P18.T
P13.T
P7.T
P17.B .
PO.T P30.T
P6a.T
P27.T P22.T P19.T
P35.B
P53.B
P5.T
P52.B  p21.B PzT
Pas.B
P25.T P43.B
P24.B
P20.B PR
P37.B
P12.T P41 B
P51.B P34.B
P57.B
Pa7.B
P55.B
T T T T T
-40 -20 o 20 40 60

PC1

CBS



PCA for 100 most significant genes reduced to 2 dimensions
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Array-specific variation:

Gene-specific variation:

Systematic

Stochastic

* Similar effect on many
measurements

« Corrections can be
estimated from data

Normalization

* Too random to be explicitly
accounted for

* “noise”

Statistical testing
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(a) (b)

Density
Quartiles v
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From the empirical distribution, a number of quantiles are calculated for
each of the channels to be normalized (one channel shown in red) and for
the reference distribution (shown in black)

A QQ-plot is made and a normalization curve is constructed by fitting a
cubic spline function

As reference one can use an artificial “median array” for a set of arrays
or use a log-normal distribution, which is a good approximation.
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Raw data After intensity ~ Spatial bias  After spatial
normalization estimate normalization
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...I1s all the nice libraries out there

The BioConductor packages encompasses
many very useful methods for microarray
analysis

— Including the gspline method, and other
normalization algorithms

Check out the www.bioconductor.org website!
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-  Download the normalization exercise and
open the pdf document
— Please consider that you learn more if you

read the commands thoroughly before you
copy-and-paste



