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            Abstract
The availability of a near-complete (96%) collection of gene-deletion mutants in Saccharomyces cerevisiae greatly facilitates the systematic analyses of gene function in yeast. The unique 20 bp DNA 'barcodes' or 'tags' in each deletion strain enable the individual fitness of thousands of deletion mutants to be resolved from a single pooled culture. Here, we present protocols for the study of pooled cultures of tagged yeast deletion mutants with a tag microarray. This process involves five main steps: pooled growth, isolation of genomic DNA, PCR amplification of the barcodes, array hybridization and data analysis. Pooled deletion screening can be used to study gene function, uncover a compound's mode of action and identify drug targets. In addition to these applications, the general method of studying pooled samples with barcode arrays can also be adapted for use with other types of samples, such as mutant collections in other organisms, short interfering RNA vectors and molecular inversion probes.
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                    Figure 1: Deletion cassette used for constructing strains in the yeast deletion collection.[image: ]


Figure 2: Description of the competitive growth assay.[image: ]


Figure 3: Comparison of homozygous profiling for studying gene function and compound mode of action, and heterozygous profiling for drug-target identification.[image: ]


Figure 4: Timeline for a pooled growth experiment.[image: ]


Figure 5: Measurement of noise generated in each step of the assay.[image: ]


Figure 6: Modeling the sampling error generated during the pooled growth step.[image: ]


Figure 7: Increasing culture volume decreases noise.[image: ]


Figure 8: Correcting array saturation increases the correlation of uptag and downtag ratios.[image: ]


Figure 9: Comparison of mean normalization and quantile normalization, highlighting benefits and disadvantages of each.[image: ]


Figure 10: Choosing a tag-intensity threshold using uptagâ€“downtag ratio agreement.[image: ]


Figure 11: Sample data showing data analysis steps and expected results.[image: ]
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