
Purpose

Required Software Tool

Hybridization Quality Control

Identifying Outliers with Affymetrix® Expression Console™ Software

Accounting for Differences in Samples When Monitoring These QC Metrics

Determining the Number of Replicates Needed to Get an Accurate View of the Distribution of 

QC Metrics

Understanding What Different Metrics Measure  

Understanding Expression Console Analysis Options 

Monitoring Sample Quality  

QC Metrics for Human, Mouse and Rat HT PM Array Plates

Quick Reference Card



Table 1: Sample Quality Metrics

Metric What Does It Measure? How can it be used for QC?

GC12 signal as in report 
file: Housekeeping_AFFX-
NonspecificGC12_at_avg-
signal

Previously, Affymetrix have used mismatch 
probes for background control, with perfect match 
only arrays, there is not a background control for 
every probe. GC12 serves a general averaged 
background estimate, as these sequences are not 
observed in mammalian genomes.

For a group of similar samples, this value should vary in 
a narrow range, an outlier can thus be easily identified by 
abnormal average background. This quantity may also be 
associated with plate processing, hence box plot from each 
plate can aid in identifying outlier plate.

All Probe Set Mean The mean of the signal of all probe sets included 
in the analysis.

This metric can be used to detect bright or dim arrays. The 
value is computed after probe summarization and normalization 
for the probe sets included in the analysis (core content, in 
this case). The values should be more consistent for biological 
replicates than for different sample types. Flag outliers in 
overall study or within same sample type.

All Probe Set MAD Mean mad_residual_mean is the mean of the absolute 
deviation of the residuals from the median 
imposed by RMA.

RMA algorithm creates models for individual feature responses. 
One can then use these models to identify arrays that have 
a large number of probes that are behaving differently than 
predicted by the model, and thus may be indicative of a 
problematic sample.

Figure 1:  The distribution of MAD residual means can be used to identify arrays that have a large number of 
probes behaving differently than predicted.  Sample 1 above is a possible outlier.

Table 2: Additional Sample Quality Metric 

Metric What Does It Measure? How can it be used for QC?

All Probe Set RLE Mean Mean absolute relative log expression (RLE). 
The signal of each probe set is compared to the 
median signal value of this probe set in the study. 
The metric is the mean of these differences from 
all the probe sets.

Unusually high values indicate that the signals on the array are 
different from others in the study, i.e., big values are bad. This 
metric is most useful for studies with similar sample types to 
detect outlier arrays. For a set of different tissues, for example, 
this metric is less useful.



NOTE: Distribution of RLE values can be easily examined by using the RLE box plots available within Expression Console:

Figure 2: A) The distribution of RLE values is easily examined by using the RLE box plots available within 
Expression Console.  The first sample above is a possible outlier. In fact the data set here is the same as the 
example above for MAD).  B) A plot of MARLE from the same data set.

Monitoring Hybridization Quality



Contact Information

Affymetrix, Inc.

3420 Central Expressway
Santa Clara, CA 95051 USA
E-mail:  support@affymetrix.com
Tel:  1-888-362-2447 (1-888-DNA-CHIP)
Fax:  1-408-731-5441

Monitoring Labeling Quality (this is an active area of research and a lack of rank order should  

not be over interpreted)

Frequently Asked Questions (FAQ)

I think I have a dim (or bright) hybridization; what other metrics can I examine? 

Can I measure the quality of a single hybridization without the rest of the experiment?

I have a sample with an “all_rle_mean” value that is an outlier relative to the rest of my samples. Is there another 

metric that I can examine to confirm this? 

Both all_rle_mean and all_mad_residual_mean show outliers in the samples at the last time point in my time 

course experiment. Should I toss this time point?

One of my hybridizations results in skewed values for several of the metrics, but the values aren’t grossly out of 

line. I feel like I could make a case to keep it in or toss it. What should I do?

Where can I find out more about QC for PM-only arrays?
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