Zhou Lab Protocol for Microarraying and Fluorescent Labeling of Genomic DNA

· Microarraying Notes:
· Parts 1-4 can be done ahead of time in batches and stored dry at room temperature.

· Carry slides around in a sealed box.

· Prepare 1M boric acid pH 8.0 (with NaOH) ahead of time.  Store at room temperature (RT).

· Place a stirheat plate in the hood.

· Prepare a water bath (beaker with > 500 ml) at 95°C with double distilled millipore water ahead of time.

· Mark slides with position of array and number at the array free area before rehydration step using a diamond-tip glass marker.

I. Printing Slides 
See Liyou
II.  
Rehydration and Snap Drying

1. Hold the slides, array-side down, over a hot water bath (50-65°C) until the spots are glistening (about 1-5 seconds).

2. Immediately snap-dry the slides array-side up on an inverted hot heating block at 80°C for 5 seconds.

III. 
Crosslinking

1. Crosslink the DNA in a Stratagene UV 1800 Stratalinker at 65 mJ energy.

IV.
Blocking (Omitted for SuperAmine And SuperAlddehyle slides)

1. Clean a glass slide staining dish and slide rack with 95% ethanol. (Only use a glass staining dish and rack since metal will react with the chemicals used for this process).

2. Add 3.58 g of succinic anhydride (Sigma Chemical Co.) to the staining dish.

3. In a fume hood, add 200 ml of 1-methyl-2-pyrrolidonone (Sigma Chemical Co.).

4. Stir at high speed to dissolve the boric acid.  Then add 8.95 ml of 1 M boric acid (pH 8.0).

VII. Place the slides in the glass slide rack and immediately (WITHIN 2 SECONDS) dunk the slides in the glass staining dish 5 times up and down in the blocking solution.  Then cover the staining dish and stir slowly for 15 minutes.

V. 
Denaturation

1. Move the 95°C water bath to the hood.

2. Immediately dunk the slides 3 times up and down in the water bath and incubate for 2 minutes.

3. Immediately dunk the slides 5 times up and down in 95% ethanol.

4. Dry the slides using compressed air.

5. Store the dried slides in a slide box at room temperature until ready for use.

VI.  
Protocol for SYBR Green DNA Staining to Check DNA Retention on Slide
1. Thaw the SYBR Green stain in the dark and make a 1:10,000 dilution.

2. Place a cover slip on the slide over the array spots.

3. Add 35 µl of the diluted stain to the slide and allow the stain to move under the cover slip by capillary action.

4. Fill the bottom of a tip box with warm water to act as a humidity chamber.

5. Place the slide on the tip rack and close the cover.

6. Place the box in a drawer or other dark area.

7. Incubate the slide for ½ to 1 hour at room temperature.

8. Rinse the slide several times with fresh milli-Q water.

9. Either air dry or spin dry the slide.

10. Scan the slide using the Cy3 channel (green laser) to check the array quality.

VIII. Genomic DNA Labeling with Cy3- or Cy5- dCTP


1 Rx
10 Rx

sterile dH2O
29.2 µl
34 µl

3µg/µl random 6-mers
0.5 µl
5 µl

1µg/µl genomic DNA 
2.5 µl
25 µl

1. Thoroughly mix ingredients together and briefly centrifuge.  Boil for 2 minutes (95°C

for 5 minutes in a PCR thermocycler).  Immediately chill on ice.

2.   Prepare Rx mix:


1 Rx
10 Rx

10( Buffer [NEB]
4 µl
10 µl

5mM each dATP, dTTP, and dGTP, 2.5mM dCTP
0.4 µl
3 µl

1 mM Cydye-dCTP
0.4 µl
3 µl

0.1 M DTT
1 µl
10 µl

4.7-5 U/µl large Klenow Fragment
2 µl
10 µl

3.   Mix and incubate in the dark at 37°C for 2 hours.

4.   Boil 3 minutes and cool down on ice.

VIII.
Purify the Probe using a Qiagen PCR Purification Column
1. Add 500 µl of PB Buffer and mix the probe (mix the solutions by pipetting up and down).  Centrifuge at 12,000 ( g for 30 seconds.

2. Wash the column with 500 µl of PE Buffer twice and centrifuge at 12,000 ( g for 30 seconds.

3. Elute the labeled probe with 50 µl of 10 mM Tris-HCl pH 8.5 by incubating in a 

bucket with lid covering it for 2 minutes, and centrifuging at 12,000 x g for 1 min.

IX. 
Concentrate the Probe using a SpeedVac

1. Speedvac the eluted probe at 43°C for about 90 minutes until about 5 ul in final

volume remains. 
 X. 
Hybridization
1. The following is the protocol for hybridization solution volumes of 12 µl for a 22 x 22 cover slip or 30 µl for a 24 x 50 mm cover slip.

2. Heat a water bath to 65°.

3. Clean the cover slips by rinsing sequentially in 50-ml-beakers containing (a) 95% ethanol, (b) 0.2% SDS, and (c) deionized H2O.

4. Then rinse the slides under a running stream of fresh milli-Q water.  Dry the slides by standing up or with compressed air.

5. Dissolve or dilute the probe in final 10µl of sterile distilled water. Mix the following:




Final Concentration

Cy probe or mix
20.56 µl
9 µl


20( SSC
5.04 µl
2.1 µl
3.25( SSC

Herring Sperm DNA [10 µg/µl]
2.4 µl
1 µl 
0.77 µg/µl

5% SDS
2.0 µl
0.8 µl
0.31%

Total Volume
30 µl
12.9 µl

6. 
7. Boil for 2 minutes (or 95°C for 5 minutes) and spin down for 2 minutes at room temperature.

8. Blow slides and cover slips with bottled air to remove dust.

9. Pipet 30 µl of the probe/ hybridization mix onto the cover slip, avoiding bubble formation. Let the moisture wick under the surface of the cover slip.
10. Place the slide into an Array IT hybridization chamber.

11. Pipet 3( SSC into the hydration wells on either side of the slide.

12. Close the hybridization chamber and make sure that a tight seal is formed.

13. Incubate in the dark in a 65°C water bath for 5-12 hours or over night.

1. Washing

2. Prepare the following solutions (see the table below).  Gently dip the slides into solution I to remove the cover slip.

3. Cover each beaker with an inverted ice bucket and place on a gently rotating shaker.  Sequentially wash the slides in each solution for the time stated in the table below.


I. 1( SSC/0.2% SDS
II. 0.1( SSC/0.2% SDS
III. 0.1( SSC

Deionized Water
470 ml
493 ml
497.5 ml

20 X SSC
25 ml
2.5 ml
2.5 ml

20% SDS
5 ml
5 ml
0 ml

Washing Time
5 min
5 min
30 sec

3. Dry the slides using compressed air. The slides are ready for scanning.  Store the slides in the dark.  The signal for Cy5 will begin to fade after a week.

