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Outline .

Importance of normalization
Feature extraction (pin-spotted arrays)

Two-channel arrays
MVA plots
Global
Intensity dependent
Within-print-tip-group
Dye-swap experiment
Quantile

WhICh genes to use?

Affymetrix arrays
GeneChip® MAS 4.0
GeneChip® MAS 5.0
Li & Wong
Robust multi-chip normalization (RMA)
Probe logarithmic intensity error estimation (PLIER)
Normalization comparison studies

R Examples




The Bad: Fingerprints
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The Bad: Broken Slide
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Why is normalization necessary? |z

Multiple factors contribute to the variation in sample processing
RNA extraction
Fluidics modules
Diverse protocols
Different labeling efficiencies
and Cy5
Scanner differences
Chip manufacturing differences
Image analysis saturation
Other systematic variability

These factors can result in artificial differences between
replicate samples

Proper normalization methods reduce these systematic effects
while maintaining true biological variability i the real object of
interest in investigation



Feature extraction - features

|dentify feature positions
How many grids?

How many features/grid in
each direction?

What is the spacing between
grids?

Grid issues
Uneven grid position
Curvature within a grid
Uneven feature spacing
Uneven feature size

Feature extraction software can correct for these

issues, but requires manual input typically

http://www.oit.on.ca/lmages/SSPhotos/SickKidsSchererMicroarray.jpg



Feature extraction T segmentation

Fixed circle
Extract region using a fixed circle
Most restrictive

Variable circle

Vary the radius of the circle
. Does not address irregular shapes
Histogram

Fits circle over region and omits
brightest and dimmest pixels in
calculation

Adaptive shape

Uses neighboring pixel intensities to
determine shape and calculate net
intensity

http://www.bio.davidson.edu/projects/gcat/workshop_2006



Feature extraction i background

Background signal can
include intensities
from error sources

Decent: Subtract
background from the
signal to get a reliable
calculation of the
signal intensity

Better: Neg. controls

http://www.systemsbiology.nl/datgen/transd]

fiptomics

spot intensity

local
background



