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Introduction

We shall look at the effect of using MM in place of PM for picking differential probesets. We will
use RMA methods with and without background correction.

Methods

Expression will be computed using RMA but instead on using PM we will use MM to compute
the expression value. Under the three-step computation of expression measures we will background
correct using either RMA (or not at all), normalize across chips using quantile normalization and
then compute expression using median polish on log2 probe intensities.

Differential expression is the difference in log scale expression values. We will average across
spike in groups and compare the groups.

Data

The data used is a spikein latin square experiment carried out by Affymetrix. This dataset was
used in the creation of the MAS 5.0 algorithm. It consists of 59 chips, where 14 probesets have
been spiked in a known concentrations. The concentration of the spike-ins are 0, 0.25, 0.5, 1, 2, 4,
8, 16, 32, 64, 128, 256, 512, and 1024pM. In most cases there are three replicate chips haveing the
same concentration profile, however there are also two concentration profiles that are replicated 12
times each and one concentration profile is represented only twice.

Results

Table 1 shows regression slopes for observed expression difference versus true expression difference.
Using MM rather than PM gave us lower slopes and lower R2. The MAS 5.0 like measure did the

Method Slope R-squares
RMA 0.607 0.966
RMA using MM 0.427 0.894
RMA nobg 0.484 0.955
RMA nobg using MM 0.273 0.821
Tukey Biweight w IMM and MAS 5 BG 0.717 0.965

Table 1: Regression slopes
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Figure 1: ROC curves comparing RMA based on MM with RMA based on PM

best in predicting true fold change.
Figure 1 presents ROC curves using observed fold change for each of the four methods, along

with the MAS 5.0-like method. Using PM outperformed using MM when detecting differential
probes using observed fold change. Both PM and MM RMA methods performed better than the
MAS like method.

Conclusions

There is information in MM that can be used to detect differential probesets. Using MM was not
quite as good as using PM in the RMA framework. All the RMA methods outperformed the MAS
5.0 alike method.
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