Sir William Dunn School of Pathology (University of Oxford) Genisphere 3DNA Indirect Labelling Protocol.

Note the pictures of the array shown (At v3.3.2.070; http://ag.arizona.edu/microarray/capper.jpg) are composites of the raw image files exported from BlueFuse (BlueGnome, Cambridge UK). Thus these images have not been altered in anyway and are exactly as shown during analysis.

We use the Genisphere 3DNA 900 labelling kits: 

http://www.genisphere.com/array_detection_900.html
Compared to direct labelling techniques this system has many benefits:

1. Modified nucleotides are not used during cDNA synthesis (resulting in more efficient synthesis and hybridisation to the array), instead a capture sequence is added each cDNA molecule via the dT primer. 

2. This cDNA mixture can be directly hybridised to the array without need for cleanup or concentration (with associated volume losses). After 16hrs the excess cDNA hybridisation mixture is washed off the slides and hybridised with the CyDye containing dendrimers. 

3. One dendrimer (containing about 850 CyDyes in the 3DNA 900 kit) hybridises to each cDNA molecule thus the signal is independent of length and nucleotide composition. Thus expression of far more genes can be detected and complicated normalisation procedures are not required as dye biases are not a problem. 

4. Finally and perhaps most significantly the dendrimer system is much more sensitive than direct incorporation requiring a maximum of 2µgs of total RNA and with a signal to noise ratio of 10:1 compared to 2:1 of direct incorporation.

RNA Isolation

Total RNA was extracted using Qiagen RNEasy mini kits according to manufacturers instructions. RNA concentration was assayed using a NanoDrop ND-1000 spectrophotometer. RNA quality was determined using an Agilent 2100 Bioanalyser: 
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Slide preparation

Slides were baked at 80ºC for 30 minutes and then UV cross linked at 300mJ twice. Immediately prior to use slides were pre-hybridised for 20mins at 65ºC in a coplin jar containing 3.5xSSC, 0.1%SDS and 10mg/ml BSA. Following pre-hybridisation slides were washed for 1 minute in water and for 1 minute in isopropanol and then dried using an airbrush.

Labelling

2µg total RNA was labelled according to manufacturers instructions using the Genisphere 3DNA 900 indirect labelling kit:

http://www.genisphere.com/pdf/array900_manual_05_16_05.pdf
Essentially this involves incorporation of a dendrimer capture sequence to the cDNA during cDNA synthesis. The cDNA is then hybridised to the array underneath an Erie Scientific 22x60 LifterSlip using an Advalytix SlideBooster SB400 with a power of 27 and a pulse / pause of 3 / 7 at 55ºC for 16 hrs. The slide is then washed in 55ºC 2xSSC 0.2% SDS for 10 minutes followed by room temperature washes of 2xSSC and 0.2xSSC and dried with an airbrush. 

The slide is then hybridised in the same way for a second time with the 3DNA dendrimer capture reagents for 4hrs. We consider the use of on slide mixing function of a SlideBooster is essential for this step due to the size of the dendrimers. The slides were then washed in the same way as previously and scanned using a Perkin Elmer ScanArray Express HT using automatic sensitivity calibration with a signal target ratio of 98%. 

Arrays hybridised with 2µg of RNA generally required a PMT setting of around 55%. We have produced good results with 1µg of total RNA and we are confident if necessary we could produce good results with a little as 200ng of total RNA.

For further information, please contact Richard Capper (Richard.Capper@plants.ox.ac.uk), who works in the laboratory of  Dr. Nigel Saunders (Nigel.saunders@path.ox.ac.uk).  
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