Appendix C: Affymetrix U133A Experiment
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July 2005

This appendix contains the complete set of curves for the Affymetrix U133A spike-in data referenced in
Technical Report 74 [1].

1 Data

The U133A spike-in dataset was produced by an experiment that has three technical replicates of 14 separate
hybridizations of 42 spiked transcripts in a complex human background (HeLa cell line). Thirty of the spiked
transcripts correspond to ¢cDNA clones isolated from total RNAs of a lymphoblast cell line (and are not
expressed in the HeLa cell line), eight of the spiked transcripts are made from artificial sequences, and the
remaining four spiked transcripts are Affymetrix eukaryotic controls are that available as part of a poly A
spike control kit. There are fourteen groups of three genes each. The concentration of each gene within
a group is spiked at the same concentration. A cyclic latin square was used for the group concentrations.
Specifically, the dosing pattern for Group 1 across 14 arrays is 0, 1/8, 1/4, 1/2, 1, 2, 4, ..., 256, and 512
pM, for Group 2 is 1/8, 1/4, 1/2, 1, ..., 512, and 0 pM, and so on until Group 14, which has a pattern
of 512, 0, 1/8, 1/4, ..., 128, and 256 pM. Each pattern appears on three replicate arrays, yielding a total
of 42 arrays. There are 11 probe pairs for each of 38 genes and 20 probe pairs for the four Affymetrix
eukaryotic controls. Additional information about this experiment is available at the Affymetrix website,
www.affymetrix.com/support/technical/sample data/datasets.affx.

2 Plot description

We chose to use the logistic function to fit the data from this spiked-in gene expression experiment, where
x represents the level of known spiked-in transcripts concentration and y is the observed intensity value
produced by the array.

To fit the perfect match (PM) and mismatch (MM) probes simultaneously, we used a five-parameter
version of the model

log(y) = a +bf(cllog(x) — d —¢€]) (1)

where

e f is the logistic function defined above,

a is the lower threshold for the probe pair (i.e. the background level),

b is the range of the curve,

a + b is the upper threshold for the probe pair (i.e. the saturation level),

bc/4 is the slope of the curve at its inflection point,

d is the inflection point for the PM probes, and

d + e is the inflection point for the MM probes.



All the plots are presented on a log base 2 scale. A least squares approach was used to fit the curves to
the data. The observed expression values were plotted on the y-axis and the spike-in concentrations were
plotted on the z-axis. A plot was made for each probe in the probeset; both the perfect match (PM) and
mismatch (MM) values were plotted using different symbols. Plots for all the probe pairs within a probeset,
referred to as a panel, were plotted on the same page in the order they appeared on the gene. Fitted logistic
calibration curves are superimposed on the data plots.

3 The plots

The first 38 pages or panels contain 11 plots (one per probeset) and the remaining 4 panels contain 20 plots
yielding 498 plots. The black open circles are the values of the PM probes and the red filled squares are the
values of the MM probes. The black solid line corresponds to the fitted logistic calibration curve for the PM
probes and the red dashed line corresponds to the fitted logistic calibration curves for the MM probes; these
curves were the results of a simultaneous fit.
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