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            Abstract
External RNA controls (ERCs), although important for microarray assay performance assessment, have yet to be fully implemented in the research community. As part of the MicroArray Quality Control (MAQC) study, two types of ERCs were implemented and evaluated; one was added to the total RNA in the samples before amplification and labeling; the other was added to the copyRNAs (cRNAs) before hybridization. ERC concentration-response curves were used across multiple commercial microarray platforms to identify problematic assays and potential sources of variation in the analytical process. In addition, the behavior of different ERC types was investigated, resulting in several important observations, such as the sample-dependent attributes of performance and the potential of using these control RNAs in a combinatorial fashion. This multiplatform investigation of the behavior and utility of ERCs provides a basis for articulating specific recommendations for their future use in evaluating assay performance across multiple platforms.
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                    Figure 1: Overview of external RNA controls (ERCs) implemented in Affymetrix, Agilent, Applied Biosystems and GE Healthcare platforms.[image: ]


Figure 2: Concentration-response curves for ERCs on the Agilent, Affymetrix and GE Healthcare microarray platforms.[image: ]


Figure 3: Concentration-response linear regression results for the Agilent, Affymetrix and GE Healthcare microarray platforms.[image: ]


Figure 4: Expected versus observed log10 ratio comparison for Agilent Two-Color ERC data.[image: ]


Figure 5: Illustration of the sample-dependent behavior of tERC signal across the MAQC samples.[image: ]


Figure 6: Alternative analysis using ERCs.[image: ]
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