Condensed Descriptions of Microarray Methods and References (1/31/03)

Oligonucleotide printing, microarray slide preparation and processing :Oligonucleotide libraries are printed on poly L Lysine coated microscope slides which are blocked prior to hybridization. Prior to printing, the microscope slides (Gold Seal, VWR, So. Plainfield, NJ) are cleaned with 2.5 M NaOH in 61% ethanol, washed thoroughly, and then coated with 0.01% poly l lysine (Sigma, St. Louis, MO) in filtered 10% phosphate buffered saline without calcium or magnesium (Hyclone, Logan, UT). After coating, excess poly l lysine is rinsed off and the slides are vacuum dried and stored at least 2 weeks prior to printing. The mouse ver 1.1 library of 70mer oligonucleotides (Operon, Alameda,  CA) is resuspended at 40uM in 3xSSC in 384 well v bottom plates (Genetix, Beaverton, OR) prior to printing 100 slides on an OmniGrid Microarray printer (GeneMachines, San Carlos, CA). In brief, the printing conditions are 60% humidity, 16 Majer pins (Majer Precision Engineering, Tempe, AZ), 24 column by 22 row subarrays,  8448 features per array including controls, duplicate arrays per slide, 0 millisecond print time, and 22  384 well plates per print run.  Between each sample, pins are cleaned with two loops of 3 second sonication, 2 second washing and 4 second drying per loop.  Printed controls include 70mer oligonucleotides specific for constitutively expressed housekeeping genes (e.g. actin, 28s rRNA), 3xSSC printing buffer, blanks, murine genomic DNA, and B. subtilis gene pcr products (American Type Culture Collection, Rockville MD).  After printing, the microarray slides are rehydrated, snap dried at 105oC,  UV crosslinked at 65 mjoules (Stratalinker, Stratagene, LaJolla, CA) and blocked with 43mM sodium borate (Fisher, Fair Lawn, NJ) and 157mM succinic anhydride (Aldrich, Milwaukee, WI) in 1-methyl 2-pyrolidinone (Aldrich, Milwaukee, WI).

cDNA synthesis, labeling and hybridization: RNA samples (10 ug each) are  labeled  by first synthesizing the complementary DNA (cDNA) in the presence of amino allyl dUTP (Sigma-Aldrich, St. Louis, MO) and then chemically coupling the Cy 3 or Cy 5 monofunctional dyes (Amersham-Pharmacia Biotech, Arlington Heights, IL) to the synthesized cDNA

avoiding biased incorporation of Cy3 or Cy5 during the regular reverse transcription reaction.  Briefly, total RNA is annealed to random primers (Invitrogen, 200ng/ul) after denaturation at 70oC for 10 min.  The synthesis of cDNA is allowed to proceed at 42oC in the presence of SuperScript II reverse transcriptase (Invitrogen, Carlsbad, CA,  400U/rxn) and amino allyl modified dUTP.  After RNA degradation and neutralization, the cDNA is  purified by QiaQuick PCR purification kits with substituted potassium phosphate buffers for the wash and elution (Qiagen, Foster City, CA) to remove unincorporated nucleotides and then the cDNA is coupled to Cy3 or Cy5 containing a NHS‑ester leaving group.    Unincorporated dyes are removed using QiaQuick PCR purification kits (Qiagen, Foster City, CA). 

The cDNAs synthesized from the experimental RNAs are labeled with Cy5 and the cDNAs synthesized from the pooled control RNAs are labeled with Cy3.  The control RNAs are extracted from the same organ system harvested from naïve, untreated mice of the same murine strain.
Equal numbers of pmoles of Cy3‑ and Cy5‑ dye labeled analytes (200 pmoles each) are combined  and is adjusted to a final concentration of 5X SSC, 0.1% SDS, 1% Sarkosyl, 30% formamide, and 100ng/ml salmon sperm DNA (Sigma, St. Louis, MO) . The two targets are co‑hybridized to the microarray glass slides overnight at 42oC using specialized hybridization chambers (GeneTac, Genomic Solutions, Ann Arbor, MI).  The slides are washed for 2 min at 25oC in low stringency buffer (1X SSC/0.03%SDS),  followed by a 4 min wash in a higher stringency buffer (0.1X SSC) at  25oC, followed by a 4 min wash in the highest stringency buffer (0.05x SSC) at 25oC  and then dried by centrifugation at 1000 rpm for 5 minutes.  Hybridized slides are scanned at  635nm and 532nm on an Axon 4000A scanner (Axon Instruments,  Union City, CA) and GenePix 3.0 software is used for quantitation of the signals.
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