Alexa Dye Direct Labeling Protocol for RNA

· Do not use the protocol that comes with the kit, it doesn’t work as well. 

· Do not precipitate RNA to be labeled with ammonium acetate! (Ammonium ions interfere with the catalyst, according to Molecular Probes). 

· Make sure that your RNA is clean and resuspended in DEPC-treated water.  Do not use RNA resuspended in Tris or EDTA buffers (Tris and EDTA dramatically reduce labeling efficiency).  

· The ISB microarray group prefers that your RNA has been cleaned using the Qiagen RNeasy kit if there is any doubt about the cleanliness of the RNA or what buffer it may be in. 

· Keep the dye cold and in the dark. 

Labeling Procedure

For each sample with each dye, use the following amount of RNA:

total RNA: 10µg








polyA+ or cRNA: 1-2µg

Add to a tube on ice:  The dye and RNA together should be a final 20µl volume (The reaction volume has been increased to 25 µl in the past to accommodate dilute RNA samples without any apparent decrease in labeling efficiency, although this has not been verified quantitatively).

· RNA, resuspended in 50% DMF.  (You can dry the RNA down and resuspend in 50% DMF OR add 100% DMF to the RNA in water to make a final concentration of 50% DMF).   

· Add dye, which has been resuspended in 50% DMF (see chart below) to the RNA. Dye amount can vary and may need to be optimized!

· For our experiments I always use the Alexa 647 (Blue) Dye for the control and the Alexa 546 (Pink) Dye for the experiment.


546
647

10µg Total RNA
10 µl
10 µl

2µg cRNA or mRNA
3 µl
  3 µl

· Mix dye and RNA, spin down, and put at 95(C on heat block for 5 minutes.  Put directly in ice slurry afterward to stop reaction.  Proceed immediately with the sample clean-up.

Clean-Up of Labeled Sample

· For this use the Bio-Rad Micro Bio-Spin 30 Chromatography Columns (Cat. # 732-6202).

· The protocol for the purification columns has been copied below exactly as written in the product insert sheet that comes with the columns.  The additional comments in Red are additional notes of mine.

· Follow the protocol for the columns as follows:

· Invert the column sharply several times to resuspend the gel and remove any bubbles.

· Snap off the tip and place the column in a 2.0 ml microcentrifuge tube (included).  Remove the cap and allow the excess packing buffer to drain by gravity to the top of the gel bed.  (If the column doesn’t begin to flow…apply a little pressure with a gloved finger to the top of the column).  Discard the packing buffer and place the column back in the 2.0 ml tube.

· Centrifuge column for 2 minutes @ 1000 x g.  Discard the buffer.

· I always put a mark on the high side of the column while it is still in the centrifuge and am sure to re-orient the mark to the high side before spinning my sample through.

· Place the column in a clean 1.7 ml microcentrifuge tube.

· Apply the sample (20-100 µl) directly to the gel matrix.

· Try not to touch the gel matrix with the pipette tip to prevent plugging the tip or upsetting the matrix.

· Centrifuge column for 4 minutes @ 1000 x g.

· The purified sample is recovered in the 1.7 ml tube and is ready to be pooled with it’s experimental counterpart and dried down.

· At this point you should be able to see considerable color in your purified sample.  If there is little to no color there is a good chance your labeling didn’t work. 

· Proceed with “Prehybridization and Blocking of Slides” and “Labeled Sample Preparation and Hybridization” steps of this protocol.

ISB Microarray Hybridization 

(for spotted long oligo (70-mer) or ds DNA slides hybridized with labeled RNA or cDNA samples)

Pretreatment of Slides

· This is done before the post processing of the slides.

· Redistribute the DNA on the slides (optional, but seems to help morphology and hyb. – esp. ds DNA slides)

1. Use a heat block with a large flat surface, heated to 100(C (a little less is ok).

2. Steam the DNA side lightly over boiling dH2O, making sure that no large droplets are deposited on the slide.  Immediately place the slides on the heat block and snap dry.  Repeat this one more time, letting the slides sit on the heat block for about a minute after the second steaming.

3. Place the slides in a suitable container such as a slide staining rack.

a. It is important that the rack used be able to withstand rapid heating and cooling without shattering.

4. Bake the slides for 80 minutes at 80ºC in a hybridization oven, or equivalent.

5. Wash the slides twice in 0.1% SDS for 2 minutes (This will remove any unbound probe).

6. Rinse the slides one time in dH2O for 2 minutes.

7. Place the slide rack into boiling water and boil the slides for 3 minutes (This will denature the DNA).

8. Immediately following the three minute boiling drop the slide rack into ICE-COLD EtOH for 30 seconds.

9. Centrifuge the slides for 1 minute at 500 x g to dry.

10. Store the slides away from dust and the elements until ready for use.

11. Proceed with pre-hybridization and blocking.

Prehybridization and Blocking:

1. Place the cooled slide into a 50ml tube filled with (warm) 3XSSC, 0.1% SDS + 0.1mg/ml sonicated Herring Sperm DNA.  Heat the prehyb in a warm water bath if there are crystals.  This solution can be reused, but periodically change the solution.  Two slides can be put in back to back.  

2. Agitate gently for 30-60 minutes at room temperature, making sure solution covers slides.

3. Dip the slides in dH2O several times and blow dry with air.  Store away from dust until ready to use.  
Labeled Sample Preparation and Hybridization

· Note: volume depends on array area and coverslip size!  For the Shewanella genome slides, using a 22 x 40 mm lifter slip the volume of Hybridization Buffer used is 30 µl.

1. Combine the samples to be hybridized together on one slide (labeled with different dyes) in one tube.

2. Speed-Vac the samples down to 1-2 ul (if dry, add 1 ul DEPC-treated dH2O to pellet – dried nucleic acids dissolve poorly in hybridization buffer).

a. Alternatively if the samples are dried completely they will resuspend during the 90ºC denaturing step.  If necessary remove the tubes from the heat block after 30 seconds, flick the tube a few times with your finger to mix, and place back in the heat block for the remaining time.  This seems to be effective in resuspending dried samples.

3. Add 30 ul of hybridization buffer to each tube with your samples (I make fresh each day for Hybridizations).


[image: image1.emf]# of Slides

1 2 3 4 5 6 7 8

DIG Easy Hyb 32.76 65.52 98.28 131.04 163.8 196.56 229.32 262.08

Herring Sperm DNA (10 mg/ml) 1.62 3.24 4.86 6.48 8.1 9.72 11.34 12.96

tRNA (from Yeast 10 mg/ml) 1.62 3.24 4.86 6.48 8.1 9.72 11.34 12.96
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4. Mix the sample and denature at 90(C for 1 minute, then put on ice for at least 1 minute.  Remove it from ice, spin down and place covered from light at RT or warmer until put on slide.  Make sure to spin if any condensation formed in tube.

5. Pipet all of your sample onto the spotted side of your pretreated slide and lay coverslip down, minimizing any bubbles.  

6. Place the slide in a Corning cassette with 10ul dH2O in each well of the cassette and close.  Incubate at 42(C overnight if using ds DNA slides (37(C overnight if using long oligo slides) – about 15 hours.  

Washing Protocol

· Buffers listed below in Red must be heated to 55ºC before starting wash protocol.

· For best results use different 50 ml Corning tubes for each wash step and just move the slide from tube to tube.  After the second wash, when you remove the slide from the wash tube, quickly touch the edge of the slide to a KimWipe to remove as much of the SDS containing wash buffer as you can and quickly place the slide in the third wash.  This must be done quickly so the array doesn’t dry.


[image: image2.emf]Red 55º

Black Room Temp

Total Vol 50 Total Vol 200

Wash 1 Wash 2 Wash 3 Wash 4 Wash 1 Wash 2 Wash 3 Wash 4

20x SSC 2.5 0.25 1.25 0.25 20x SSC 10 1 5 1

10% SDS 0.5 0.5 10% SDS 2 2

H2O 47 49.25 48.75 49.75 H2O 188 197 195 199

50 50 50 50 200 200 200 200

Total Vol 100 Total Vol 250

Wash 1 Wash 2 Wash 3 Wash 4 Wash 1 Wash 2 Wash 3 Wash 4

20x SSC 5 0.5 2.5 0.5 20x SSC 12.5 1.25 6.25 1.25

10% SDS 1 1 10% SDS 2.5 2.5

H2O 94 98.5 97.5 99.5 H2O 235 246.25 243.75 248.75

100 100 100 100 250 250 250 250

Total Vol 150 Total Vol 300

Wash 1 Wash 2 Wash 3 Wash 4 Wash 1 Wash 2 Wash 3 Wash 4

20x SSC 7.5 0.75 3.75 0.75 20x SSC 15 1.5 7.5 1.5

10% SDS 1.5 1.5 10% SDS 3 3

H2O 141 147.75 146.25 149.25 H2O 232 245.5 242.5 248.5

150 150 150 150 300 300 300 300

ISB Wash Recipes


All washes, except for last dips, done in a 50ml conical tube filled with wash solution.  

1. Remove coverslip and place slide in Wash Tube 1 (1 X SSC, 0.1% SDS heated to 55(C).  Place slide in tube and shake gently upright until coverslip is loosened (maybe a minute).  Using clean forceps, lift slide up slightly and allow coverslip to fall away by tilting the tube.  Pull coverslip out of the wash tube (don’t scratch the slide!).  Wash 5minutes at RT after coverslip is removed, making sure that the slide is covered by the warm liquid at all times.  

2. Remove slide from Wash Tube 1 and place into Wash Tube 2 (0.1 X SSC, 0.1% SDS, at room temperature).  Wash 5 minutes shaking on side.

3. Remove slide from Wash Tube 2, dab edge on KimWipe, and quickly place slide into Wash Tube 3 (0.5 X SSC at 55(C).  Wash 5 minutes shaking on side.

4. Remove slide from Wash Tube 3 and place into Wash Tube 4  (0.1X SSC at room temperature).  Invert a few times and let slides sit in solution for about 2 minutes.     

5. Pull slide out and dip with clean forceps several times in separate container filled with 0.1X SSC.  Make sure you can’t see any residual SDS on the slide.  Dry with air and store in the dark.
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