Supplemental Protocol S1.
E. coli DNA Microarrays
We produced in-house DNA microarrays that contain PCR-amplified fragment of DNA derived from 95% of the predicted open reading frames (ORFs) in the E. coli genome.  All PCR products were analyzed by electrophoresis on 1% agarose gels.  Reactions that resulted in undetectable PCR products were re-amplified using a lower annealing temperature.  Approximately 95% of the final PCR products displayed single bands of the corrected size.  All PCR products from the final round of amplifications were precipitated with ethanol, then dissolved in 50% DMSO (100-150 μg/ml) and spotted onto Corning GAPS II slides using Affymetrix GMS 417 Arrayer (Santa Clara, CA) in duplicate on each slide.  Fragmented E. coli genomic DNA (50 ng/ml, 100 ng/ml, 200ng/ml), yeast (S. cerevisiae), Human (Roche applied science, Indianapolis, IN cat# 1-691-112), and Mouse tail genomic DNA (100 ng/ml, 200 ng/ml) were also spotted onto each slide to serve as controls.  Arrayed slides were baked at 80˚ C for 2 hours and stored in a desiccator at room temperature under vacuum.

Genomic DNA fragamentation and Labeling

E. coli genomic DNA was isolated and purified according to standard procedures [1].  Genomic DNA was fragmented by nebulization by combining 1500 μl of 50% glycerol, 120 μl of 250 mM MgCl, 100 μl of 0.5 M Tris-Cl, 280 μl of genomic DNA (600ng/μl).  The mixture was placed in a nebulizer (IPI Medical Products Inc., Chicago, IL) and processed at 10 psi for five minutes.  The DNA was purified by phenol / chloroform extraction and ethanol precipitated.  The DNA was resuspended in water to a final concentration of  600 ng/μl.  12.5 μl of nebulized DNA was combined with 8.5 μl of deionized H2O and 20 μl of 2.5X random primer mix.  The mixture was denatured at 95˚ C for five minutes and transferred to ice.  This was followed by the addition of 5 μl of 10X dNTP mix, 3 μl of Cy5-labelled dUTP (Amersham Biosciences), and 1 μl of Klenow fragment.  The labeling mix was incubated at 37˚ C for 90 minutes.  The labeling reaction was terminated by the addition of 5 μl of stop solution.  The Cy5-labelled genomic DNA was purified using a CyScribe GFX Purification Kit (Amersham Biosciences).

RNA Preparation and Labeling

The transposon within each insertional mutant contains a T7 promoter oriented so as to promote transcription into adjacent chromosomal DNA.  RNA was created in an in vitro transcription reaction using T7 RNA polymerase from the MEGASCRIPT kit from Ambion (Austin, TX) and 1 μg of PCR product as template.  After a four-hour incubation at 37˚ C, 1 μl of DNase I (2 U/μl) was added and incubated for another 15 minutes at 37˚ C to eliminate the genomic DNA.  The RNA was purified using an RNeasy® Mini Kit (Qiagen, Valencia, CA).  20 μg of RNA and 10 μg of pdN6 random hexamer (Gibco BRL, Grand Island, NY) were combined in 20 μl total volume and denatured at 70˚ C for 10 minutes and then transferred to ice.  This was followed by the addition of 8 μl of first-strand buffer (5X), 4 μl of 0.1 M dithiothreitol (DTT), 2 μl of dNTP mix (10 mM dATP, 10 mM dGTP, 10 mM dCTP, 5 mM dTTP), 1 μl of RNAsin (Promega, Madison, WI), and 3 μl of Cy3-labelled dUTP (Amersham Biosciences).  The labeling mix was incubated at 25˚ C for ten minutes.  2 μl of Superscript II reverse transcriptase (200 U/μl) was added and reaction mixture was incubated at 42˚ C for three hours and supplemented with an additional microliter of Superscript II at the end of the first hour.  The reaction was terminated by heating to 95˚ C for five minutes and transferred to ice.  RNA was denatured by the addition of 2 μl of 1 N NaOH and heating to 65˚ C for fifteen minutes followed by neutralization by the addition of 2 μl of 1 N HCl at room temperature.  The Cy3-labelled probe was purified using a CyScribe GFX Purification Kit (Amersham Biosciences).

Microarray Hybridization

Microarray hybridizations were performed as described in the literature [2].  Immediately before use, each microarray slide was exposed to pre-hybridization solution (3.5X SSC, 0.2% SDS, and 1.0% bovine serum albumin) for 20 minutes at 60˚ C, rinsed with distilled water and isopropanol and allowed to air dry for not more than one hour.  Cy5-labeled genomic DNA was combined with Cy3-labeled probe, and the total volume was reduced to 11μl in a DNA Speed Vac (Savant Instruments, Inc., Holbrook, NY).  The labeled probes were added to a mixture containing 5X SSC, 0.1% SDS, 50% formamide, and 10 μg Salmon sperm DNA to a total volume of 50 μl.  The mixture was denatured at 95˚ C for five minutes, centrifuged for one minute at 12,000 rpm, applied to the microarray slide, and covered with a coverslip (Corning).  The slide was sealed in a hybridization chamber (Corning) and hybridized overnight in an incubator at 42˚ C.  The coverslip was removed and the slides were washed for five minutes with gentle shaking successively in the following four solutions (I: 1X SSC, 0.2% SDS, 42˚ C; II: 0.1X SSC, 0.1% SDS, room temperature; III: 0.05X SSC, 0.1% SDS, room temperature; IV: 0.05X SSC, room temperature) and dried by centrifugation at 1200 rpm for five minutes.

Data Analysis

Microarray slides were scanned on a GenePix 4000B scanner (Axon Instruments).  Fluorescence data for each of the duplicates per slide were collected by GENEPIX PRO 4.0 software.  Input data was processed in three steps.  (i) Quality control.  Array elements with poor spot morphology or exhibiting uneven hybridization caused by dust particles or scratches were flagged manually and excluded from analyses.  (ii) Background correction.  The threshold of minimum detectable signal is determined by subtracting the mean fluorescent intensity associated with the spotted gene (Fi) by its local mean background intensity (Bi) plus one standard deviation of the background noise (B_SDi).  If Fi – (Bi + B_SDi)  > 0, the corrected intensity (Ii ) of the spotted gene was calculated as:  Ii  = Fi - Bi.  If F i – (B i  + B_SDi )  <= 0,  Ii =0 for RNA-derived signals, or ,  Ii = “failed”  for DNA-derived signals and spots excluded from further analyses.  (iii) Normalization.  Each corrected spot intensity (Ii ) was expressed as a percentage of the total intensities of all the spots on the array.  Pi  = Ii / (Ii.  The percent intensity of the Cy3-labeled RNA-derived signal (P RNA, I ) was then normalized by dividing by the percent intensity of the Cy5-labeled genomic DNA (PDNA,I ):  N, I =  P RNA, I / P DNA, I.
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