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Indirect, Amino Allyl Labelling of cDNA Microarrays
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REVERSE TRANSCRIBE RNA TO cDNA INCORPORATING aa-dUTP

We are currently using 30-50 ug total RNA for this procedure. RNA must of high quality and not degraded or procedure will not work. We use Trizol followed by Qiagen RNeasy purification. RNA quality is verified by running on an agarose gel or Agilent BioAnalyzer. SuperScript III is used instead of II as it allows polymerization to occur at 50c instead of 42c. 

1. Mix together:
11 ul   RNA (30-50 ug)
       





  2 ul   oligo dT (25 mer, 3 ug/ul, stored -80c)      

13 ul  total






2.  Heat 70c, 10 minutes to denature secondary structures

3.  Place on ice for 5-10 minutes, then flash spin 30 seconds

4.  Prepare the labeling reaction cocktail:

Reagent

1 rxn

 for MM
5x FS Buffer1

8 ul

x______  =  ________ ul
Lot#___________

MgCl2 (50Mm)2
4 ul

x______  =  ________ ul
Lot#___________

DTT (0.1M)1

4 ul

x______  =  ________ ul
Lot#___________

5X dNTP mix3
8 ul

x______  =  ________ ul
Date___________

Superscript III

2.5 ul

x______  =  ________ ul
Lot#___________

RNase Out

0.5 ul

x______  =  ________ ul
Lot#___________

TOTAL VOLUME:
27.0 ul


        ________ ul

1Supplied with Superscript      2From Invitrogen

3See separate protocol on webpage for making 5X dNTPs containing aminoallyl-dUTP

5.  Add a 27 ul aliquot of the reaction cocktail to 13 ul of RNA/oligo dT (total 40 ul).

6.  Finger flip and quick spin.

7.  Incubate 50c, 3 hour. 

Start time:___________         Ending time:____________

8.  Flash spin. 
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 Samples may be stored at 4oC or -20oC for longer storage period.

HYDROLYSIS OF RNA

1. Add (can make as a mastermix and add 26 ul of the mastermix): 
13 ul     1M  NaOH  (4g NaOH/100 ml water, made fresh monthly) 
13 ul  0.5M  EDTA pH 8.0  (Ambion premade Cat#9260G)
Mix and incubate at 65º C for 15 minutes. 

2. Add 13 ul of 1 M HCl to neutralize pH. 
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 Samples may be stored at 4oC or -20oC for longer storage period.

REMOVAL OF UNINCORPORATED dNTPs, PROTEIN, SALTS USING QIAGEN QIAQUICK PCR PURIFICATION KIT WITH MODIFIED BUFFERS

Note: This purification step is a modification of the protocol included in the Qiagen QIAquick PCR purification kit (Cat# 28106). The Qiagen wash and elution buffers are substituted to TRIS-free solutions because TRIS contains amine residues that will compete with the Cy dye during the coupling reaction.

  1.  Add 400 ul PB buffer (Qiagen supplied) and transfer to a QIAquick column.

  2.  Place the column in a 2 ml collection tube (Qiagen supplied) and centrifuge at

 
 ~13,000 rpm for 1 minute. Empty collection tube. 

  3.  To wash, add 750 ul Modified (phosphate) wash buffer to the column and

 
centrifuge at ~13,000 rpm for 1 minute. 

  4.  Empty the collection tube.

  5.  Repeat the wash and centrifugation step. 

  6.  Empty the collection tube and centrifuge column an additional 1 minute at maximum

 
speed to purge any remaining wash buffer.

  7.  Transfer column to a new 1.5 mL microfuge tube and carefully add 30 ul Modified

 
(phosphate) elution buffer to the center of the column membrane. 

  8.  Incubate for 1 minute at room temperature.

  9.  Elute by centrifugation at ~13,000 rpm for 1 minute.

10.  Elute a second time into the same tube by repeating the previous 2 steps.  

The final elution volume should be ~60 ul.

___________________________________________________________

Modified Wash Buffer:
40 ml  100% EtOH (Aaper)

   (pH will be about 6.5) 
10 ml   nuclease-free water

Modified Elution Buffer:
49.80 ml   nuclease-free water

    (verify pH 8.0-8.5)

   190 ul    1M  K2HPO4  (8.7 g/50 ml)
     10 ul    1M  KH2PO4  (6.8 g/50 ml)
___________________________
________________________


Determine amount of cDNA synthesized by measuring 1.5 ul on NanoDrop spectrophotometer (set for ssDNA). Usually we recover about 2-3% total RNA as polyA RNA meaning about 0.8-1.5 ug total cDNA recovered (about 15-30 ng/ul in 60ul).

11.  Dry samples in a vacuum centrifuge. (30-60 minutes depending on evaporator). 
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  and store samples at -20oC for extended period.

	BLOCKING/WASHING WITH SDS AND DENATURING SLIDES

(See separate Blocking Protocol for more details on this procedure)

	

	Run slides through the following washes:

	SDS 1 minute

	Water 1 minute

	Just boiled water (95c or hotter) 2 minutes

	SDS 1 minute

	Water 1 minute (could stop here and go directly into pre-hyb solution)

	Water 1 minute

	Spin dry at 2000g for 2 minutes

	Store in dust-free, dry place at room temp for months. 


COUPLING aa-cDNA TO CY DYE ESTER.

Reagents:

0.1 M   Sodium Carbonate buffer, pH 9:               Date: ____________ , prepare monthly



0.265 g Na2CO3
20 ml nuclease-free water

 
pH to 9.0  with about  200-220 ul concentrated (12 N) HCl

Adjust to 25 ml with nuclease-free water

Thaw required number of aliquots of NHS-ester Cy  dyes on ice, protected from light.


Mono-Reactive NHS-Ester Dyes (Amersham PA23001 and PA25001)


Dyes kit contains 5 vials of dried dye, one per sealed pouch.



Add 73 ul DMSO [we use either Aldrich anhydrous DMSO (#67-68-5) or

BD BioSciences Atlas Glass Approved DMSO (#7898-1)] per vial. 

Mix well.

Make 4.8 ul aliquots in 0.5 ml tubes (totals about 15 aliquots/vial)



Store at -80c and protect from light.

Note: To prevent photobleaching of Cy dyes, shield from excessive strong light. However, it is not necessary to work in complete darkness. Weak lighting is fine, just avoid long exposure to direct strong light--especially sunlight. 
Linking Reaction

1.  Add 4.5 ul  0.1 M sodium carbonate buffer to each tube of aminoallyl-labeled cDNA.

2.  Mix well to suspend cDNA.

DOUBLE CHECK THAT YOUR TUBES ARE LABELED CORRECTLY. LOGICALLY ORGANIZE YOUR TUBES WITHIN YOUR RACK or ICE BUCKET. ONCE YOU ADD THE DYE, THERE IS NO GOING BACK!
3. Add 4.5 ul of the appropriate Cy dye   

4. Incubate the reaction for 1 hour in the dark at room temperature.  A desk drawer is OK.

START PRHYBRIDIZATION OF SLIDES

SLIDE PREPARATION

Slides must be blocked  / denatured with SDS and boiling water 

(See Blocking protocol)

PREHYBRIDIZATION.

Note: Should use slides same day that you prehybridize them if possible.

1. Place the slides in slide container. We use small 'Slide Mailers', Fisher #HS15986, as they keep 5 slides well separated and allow a minimum volume of solution to be used--only 25 mls. They also fit into many racks that are designed to hold large tubes.

2. Add 25 mls prewarmed (42c) prehybrid buffer (5X SSC, 0.1% SDS and 1% BSA)

3. Incubate at 42( C for 45-60 min.  Mix periodically. 



Start time:____________  Ending time:______________.

RINSE PREHYBRIDIZED SLIDES.
1.   Remove container from bath and wipe outside of container dry with paper towel.

2. Remove slides with forceps and/or gloved fingers (careful not to touch array area) and transfer to slide rack in 200-250 mls sterile nanopure water (room temp).

3. Once all slides are collected into the rack, transfer the rack to second dish of clean water.

4. Wash the slides by dipping up/down several times or put on orbital shaker 5 minutes.

5. Transfer rack of slides to dish of 200-250 mls isopropanol (Fisher HPLC Grade # A451-1) 

6. Rinse in isopropanol by dipping up/down several times.

7. Transfer to 50 ml conical tubes that have a small Kimwipe stuffed in the bottom. Be sure no corners are poking up that might touch slide face and that the Barcode is down so it touches Kimwipe instead of array.

8. Spin dry at 2000 g for 2 minute, 25c.

AFTER 1 HOUR LABELLING REACTION, REMOVAL OF UNCOUPLED DYE 

Use Qiagen Qiaquick PCR Purification Kit (Perform under dim lighting)
1. Stop the labeling reaction by adding 35 ul 3M NaAcetate

2. Add 250 ul (5X reaction volume) Buffer PB.

3. Place a QIAquick spin column in a 2 mL collection tube, apply the sample to the column, and centrifuge at ~13,000 for 1 minute. Empty collection tube. 

4. Add 750 ul Buffer PE to wash the column.

5. Centrifuge at ~13,000 for 1 minute.

6. Empty collection tube

7. Repeat wash steps 4 to 6

8. Centrifuge column for an additional 1minute at maximum speed to dry.

9. Place column in a clean 1.5 mL microfuge tube and carefully add 30 ul Buffer EB (Qiagen supplied). Tap tube gently so liquid goes to bottom and center of column.

10. Incubate for 1 minute at room temperature. 

11. Elute by centrifugation at ~13,000 rpm for 1 minute. 

12. Elute with a second 30 ul Buffer EB into the same tube by repeating steps 9 to 11.

13. The final elution volume should be ~60 ul. 

Determine amount of labelled cDNA. Measure 1.5 ul on NanoDrop spectrophotometer using its Microarray preset program. Usually the dyes will be 0.4-1.0 pmol/ul. The amount of total cDNA usually gets reduced by about half to be about 8-15 ng/ul in 60 ul. Note: these numbers are not definitive. Usually numbers within this range produce good hybridization images for us. However, it is recommended that one use these numbers as a guide and that each lab establish ideal values for their own samples.

After NanoDrop analysis, dry the Cy3 and Cy5 probes in the vacuum centrifuge.

If one has many samples, it is more practical to dry all samples completely. However, if one is only doing one or two slides, it might be quicker/easier to slightly reduce volumes and then add water needed in next step to bring volume to appropriate level.

PREPARE BENCH FOR HYBRIDIZATION.

1.  Put Poly A (50mer, 25µg/ µl) on ice              

Date/Lot: ________________

2.  Put 2x hyb solution (50% Formamide, 10X SSC, 0.2% SDS) at 42c


3.  Wipe down bench with water or alcohol to remove dust.




4.  Wipe and dust hybridization chambers and place parts on bench.

5.  Put prehybridized slides into chambers without fastening.

6.  If using single slide hyb with coverslip: Remove Lifterslips  from package. Clean if necessary with alcohol and kimwipe followed by rinse with sterile water and blow dried with clean air. Verify which side has ridges by touching with clean pipet tip, remove dust and place in exact center of slide (array side up).  Make sure the slip does not go over the nicked corner of the slide. Keep it centered.

VERIFY HYBRIDIZATION SAMPLES AND CORRESPONDING SLIDE NUMBER HAVE BEEN RECORDED

HYBRIDIZATION

PREPARE THE HOT ‘JUST BOILED’ WATER. 

1. Find round floater for placing samples in the hot water. Put aside on bench.

2. Put about 800 ml water in 1L plastic beaker and place in microwave.

Turn on for 10 minutes and keep heating (ie: let it continue boiling a few minutes so it is boiling when you are ready) 

OPTION 1: Single slide hybs with coverslips:

PREPARE PROBE--QUANTITY DEPENDS ON ARRAY SIZE
	Solution
	For 9K

22 x 40 mm array
	For 18K

22 x 60 mm array

	Mixed Probe volume
	15 + 15 = 30 ul
	15 + 15 + 7 water = 37 ul

	PolyA (25 ug/uL)
	2 ul
	3 ul

	Equal Volume 

2x Hyb Buffer
	32 ul
	40 ul

	Total Volume 
	64 ul
	80 ul


LOGICALLY LINE UP AND ORGANIZE YOUR SAMPLES BY HYBRIDIZATION GROUPS AND VERIFY THAT YOU HAVE RECORDED THE SLIDE NUMBERS CORRESPONDING TO EACH HYBRIDIZATION.

1. Mix probes together adjusting volume to either 30 or 37 ul according to chart above.

2. Add 2 or 3 uL PolyA according to table.

3. Finger-flip to mix.

4. Place all samples into round floater. Check to see that the water is boiling. 

5. Carefully bring beaker of boiling water to bench (can transport in autoclave tub).

6. Place floater with tubes into freshly boiled water to denature at 95(C for 3 min.

7. Spin 30 sec at highest speed. 

8. Add an equal volume (see table) of prewarmed 2X hybridization buffer to the probe.

a. Mix using pipettor but try not to make many bubbles.

b. If using multiple samples add 2X hyb to all, put extras at 42c until ready.

9.  Pipette probe under LifterSlip by slowly adding from one edge. Position pipette tip to one edge of the cover slip and slowing but steadily squirt it under the cover. Capillary action will draw the liquid in to cover the area. These covers are not extremely uniform, so you may end up with a little extra. If so, don’t force all the volume to go, you can leave a little puddle at each end but not such a big puddle that it'll touch the top of the chamber. If you end up with insufficient liquid (happens rarely) you should quickly use a clean pipette tip to gently push straight down on the cover slip to compress it a bit until liquid fills area. Can also do this to chase out any large bubbles--don't worry about tiny bubbles.

10. Assemble hybridization chamber. Keep it level and avoid jerky movements.

11. Incubate for 1-3 days at 42( C. 

      Minimum 16 hours but longer times seem to improve image.

Start time: ______________         Ending time: _______________

OPTION 2: ‘Sandwich’ of two slides (need to use a deep chamber such as Corning’s Hybridization Chambers II that are designed the hold two slides):

PREPARE PROBE--QUANTITY DEPENDS ON THICKNESS OF BARCODE LABELS ON YOUR SLIDES. 
	Solution
	TeleChem/GAPS slide mix

(TeleChem on bottom)
	2 GAPS slides

	Mixed Probe volume
	30 + 30 = 60 ul
	20 + 20 = 40 ul

	PolyA (25 ug/uL)
	4 ul
	4 ul

	Equal Volume 

2x Hyb Buffer
	64 ul
	44 ul

	Total Volume 
	128 ul
	88 ul


LOGICALLY LINE UP AND ORGANIZE YOUR SAMPLES BY HYBRIDIZATION GROUPS AND VERIFY THAT YOU HAVE RECORDED THE SLIDE NUMBERS CORRESPONDING TO EACH HYBRIDIZATION.

1. Mix probes together to have 60 ul (40ul for 2 GAPS) total (add water if needed)

2.    Add 4 uL PolyA.

3.    Finger-flip to mix.

4. Place all samples into round floater. Check to see that the water is boiling. Carefully bring beaker of boiling water to bench (can transport in autoclave tub).

5.       Place floater with tubes into freshly boiled water to denature at 95(C for 3 min.

6.       Spin 30 sec at highest speed. 

7.       Add 64ul (44 for 2 GAPS) of prewarmed 2X hybridization buffer to the probe.

Mix using pipettor but try not to make many bubbles.

If using multiple samples add 2X hyb to all, put extras at 42c until ready.

8.  Pipette probe into middle of one slide that is already in chamber (put TeleChem slide on bottom half as it’s a tighter fit than Corning), label end near peg.  Place second slide of sandwich at angle with label end touching label end of lower slide, and holding slide in position by keeping pressure against the chamber peg, gradually lower upper slide until can’t get any closer without touching, and drop the top slide. Slides should be fairly lined up—if not, use a clean pipette tip to gently realign them. Can also use a pipette tip to remove bubbles by gently pushing straight down--don't worry about tiny bubbles.

10. Assemble hybridization chamber. Keep it level and avoid jerky movements.

11. Incubate for 1-3 days at 42( C. 

      Minimum 16 hours but longer times seem to improve image.

Start time: ______________         Ending time: _______________

REMOVE WASH SOLUTIONS FROM REFRIGERATOR AND PLACE ON BENCH SO SOLUTIONS WILL BE AT ROOM TEMPERATURE TOMORROW.
WASHING SLIDES AFTER 1 to 3 DAYS OF HYBRIDIZATION

Wash solution #1 (1X SSC, 0.2% SDS)

 

Wash solution #2 (0.2X SSC, 0.2% SDS)

 

Wash solution #3 (0.1X SSC)



 

2 dishes of WASH #1 at 42oC.   Place a slide rack into one of the dishes.

1 dish of  WASH #2 at room temperature.

2 dishes of WASH #3 at room temperature.

Standard Wheaton slide dishes (Fisher #08-812-1A) hold about 300 mls max. You'll need about 250 ml of a given wash solution per dish.

1. Remove hybridization cassette and wipe off excess water with paper towel.

2. Disassemble hybridization cassette (using paper towel to dry the outside).

3. Using your gloved fingers, quickly remove slide by grabbing BARCODE label area and transfer to dish of WASH #1 that does not contain the slide rack, turn to have cover slip side down, wait a few seconds until cover slip gently slides off. 

4. Once cover slip slides off, transfer slide into the slide rack within to the second dish of 42c WASH #1. 

5. Repeat until you have collected all slides in the second dish of WASH #1.

6. Once all slides are collected in Wash #1, move this dish to the orbital shaker, cover with aluminum foil to minimize exposure to light, and shake for 5 minutes.

7. Transfer rack to Wash #2 at room temperature and shake for 10 minutes.

8. Transfer rack to Wash #3 at room temperature and shake for 10minutes.

9. Transfer rack to Wash #3 at room temperature and shake for 10-15 minutes.

10. Transfer to 50 ml conical tubes that have a small Kimwipe stuffed in the bottom (Barcode down). When placing a Kimwipe into a tube, try to avoid corners sticking up that might migrate up the face of the slide during centrifugation. 

10. Spin dry at 2000 g for 2 minutes, 25c.

Ready to scan! Can store slides in dust-free box wrapped in foil away from light for a couple days if necessary prior to scanning.

Scan Information Sheet

Date: __________________

QUICK SCAN

Set to scan just first row or two of subgrids. Use fastest speed and 50 um resolution to prevent photobleaching of dyes. Make adjustments in PMT and Laser in attempt to have good balance of greens and reds with most spots looking yellowish. Minimize number of completely saturated spots (ideally would have none, but in practice 1-2 completely saturated per subgrid is acceptable. Try not to do more than 3 quick scans so as to reduce photobleaching. 

REAL SCAN
Use slow speed and 10 um resolution. If first scan has too many totally saturated spots, scan again using slightly lower settings (5-10 percent from laser will usually work)

SAVE FILE AS  (where # is slide number):

First Scan  Cy 3:
MS_ #_1_SB01



First Scan  Cy 5:
MS_ #_2_SB01

Second Scan  Cy 3:
MS_ #_1_SB02



Second Scan  Cy 5:
MS_ #_2_SB02

SLIDE # ______________________

LIBRARY #:___________________

	QUICK SCAN
	Cy 3
	Cy 5
	Observations
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	Laser
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	Default
	70
	80
	70
	70
	

	2nd scan
	
	
	
	
	

	3rd scan
	
	
	
	
	

	
	
	
	
	
	


	REAL SCAN
	Cy 3
	Cy 5
	Observations--which scan to use?

	
	Laser
	PMT
	Laser
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	SCAN 1 
	
	
	
	
	

	SCAN 2
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	Cy 3
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***********************************************************************
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