Protocols for FFPE DNA Extraction and DNase Processing

DNA Extraction Protocol

Materials:

12(M tissue sections amount depends on size of target (( 3 mm) 

Xylene

100%, 95%, 70% Ethanol

Methyl Green stain

1.5 ml microcentrifuge tubes

Single or double edge dissecting needle

Proteinase K (20mg/ml-from an original stock)

Oven, or heated agitating platform
DNeasy( Tissue Kit (prepare Buffers AW1 and AW2 per instructions)
Phenol

Chloroform

Eppendorf Phase Lock Gel( columns

Vivaspin 30,000 mwco 500 (l columns

50mM NaOH

Molecular grade agarose

1X TAE buffer

1 Kb DNA ladder

GelRed

Spectrophotometer, Illuminator, rocking apparatus

Methods:


Paraffin Wax/Formalin Removal:

1. Bake slides at 58° C for at least 10 minutes to tack down.

2. Xylene treatment for 5 minutes (3X).
3. Quench with 100% EtOH for 5 minutes (2X).
4. Rehydrate in 95% EtOH for 2 minutes.
5. Rehydrate in 70% EtOH for 2 minutes.
6. Rehydrate in dH2O for 3 minutes.  Leave in dH2O until you are ready to dissect each slide.

Methyl Green Staining (optional):

1. Dip slides (10X) into 0.1-1% Methyl green (concentration varies depending on tissue)-covered plastic coplin jar.
2. Place slides into dH2O for 1-5 minutes depending on color of stain.
3. Air dry upright.
Microdissection:

1. Scrape away areas that are not needed that might interfere with section selection (if necessary).

2. Place 90 µl of Buffer ATL from kit into 1.5 ml microcetrifuge tube.

3. Remove slide from dH2O, gently blot each side on towel to remove extra liquid.  If slide dries out, apply small amount of buffer to tissue to be scrape-dissected.  Scrape-dissect target tissue and place in 1.5 ml tube containing Buffer ATL.

4. Add 360 µg (18 µl if 20 mg/ml stock) Prot K, mix by pipetting.

5. Overlay with 2 drops of mineral oil.  Close cap and seal with parafilm.  (if locking microcentrifuge caps are used, parafilm step can be omitted)

Digestion:

1. Incubate @ 58-60(C overnight with gentle rocking on a rocking platform.

2. Add 360 µg (18 µl) fresh Prot K through oil and incubate @ 58-60(C overnight with gentle rocking on a rocking platform.

3. Add 360 µg (18 µl) (for a total of 3 aliquots) fresh Prot K through oil and incubate @ 58-60(C overnight with gentle rocking on a rocking platform.

4. Remove all parafilm (if added) and remove oil by pipetting as much out as possible on fourth day.

Phenol: Chloroform Extraction:

1. Add half of the volume of sample of phenol.  Mix thoroughly by pipetting.  (If 90 µl + 18µl + 18µl + 18µl, then 72 µl).
2. Add half of the volume of sample of chloroform.  Mix thoroughly by pipetting.  (The phenol and chloroform volume together should equal the sample volume).
3. Spin down the phase lock gel (PLG) column briefly at full speed to get silica to the bottom of the tube. (15 sec on large microcentrifuge).
4. Add sample to column and centrifuge at full speed (13,200 rpm) for 5 minutes.

5. Pipette out the aqueous phase (top) and put into a new tube, noting volume.

Purification:

1. Add equal volume extracted by phenol: chloroform of Buffer AL to the sample, mix by pipetting.
2. Add same amount of 100% EtOH as Buffer AL to the sample, mix by pipetting. 

3. Carefully add all sample to the spin column from kit (with a 2ml collection tube).  Avoid getting sample or reagents in the rim of the column at all times during the process.
4. Close the cap and centrifuge @ 8000 rpm for 1 minute.

5. Pipette filtrate back into spin column and centrifuge @ 8000 rpm for 1 minute.

6. Place the spin column in a clean 2 ml collection tube, discarding filtrate.

7. Carefully open the spin column and add 500 (l Buffer AW1.
8. Close the cap and centrifuge @ 8000 rpm for 1 minute.

9. Discard the filtrate, then place the spin column in a clean 2 ml collection tube.

10. Carefully open the spin column and add 500 (l Buffer AW2.

11.  Close the cap and centrifuge @ 14,000 rpm (or full speed) for 3 minutes.

12.  Discard filtrate, place the spin column in a clean, 1.5 ml collection tube (not provided).

13.  Carefully open the spin column and add 150 (l Buffer AE.

14.  Incubate @ room temperature for 5 minutes.

15.  Centrifuge @ 8000 rpm for 1 minute.

16. Carefully open the spin column and add an additional 150 (l Buffer AE.

17.  Incubate @ room temperature for 1 minute.

18.  Centrifuge @ 8000 rpm for 1 minute.

19. Discard spin column

20. Pipette everything into a Vivaspin column.

21. Spin @ 5,000 rcf for 5 minutes with hinge out.

22. Add 50 (l of Buffer AE and spin again @ 5,000 rcf for 4 minutes.

23. Pipette DNA into storage tube, noting exact volume.
24. Store DNA @ 4(C.

Spectrophotometer:

1. Spec samples in 1:80 or 2:40 volume of 50 mM NaOH, read at 220-320 (phenol peaks at 232nm).

Electrophoresis:

1. Run a 2% agarose gel with high resolution gel stain; such as SYBR Gold or GelRed to optimally gauge fragmented DNA length.

2. Run at 160 volts until bromophemol blue band is at the end of the gel.  This will provide a better estimation of the length of the majority of the DNA fragements.  

Random Fragmentation, Labeling, and Hybridization of FFPE DNA
Materials:
	1 M Tris-HCl pH 7.5

	1 M MgCl2


	2 M CaCl2

	BSA

	DNase (shrimp thermolabile recombinant)

	BioPrime® Array CGH Genomic Labeling System

	Human Cot-1 DNA®

	Oligo aCGH Hybridization Kit

	CyTM5 dUTP

	CyTM3 dUTP

	0.5 M EDTA

	50 mM NaOH

	10 X loading dye

	100 bp ladder

	Oligo aCGH Wash Buffer Kit 



Enzyme Dilution Buffer (can also make in 10ml yield for 50 rxns):
	H2O
	1929 µl

	Tris (pH 7.5)
	40 µl

	MgCl2
	20 µl

	CaCl2
	1 µl

	BSA
	10 µl

	Total
	2000 µl 


· Aliquot in 200 µl, store @ -20º
· Add 0.5 µl enzyme for each aliquot

	Tris pH 7.5
	200 µl

	MgCl2
	100 µl

	CaCl2
	5 µl

	H2O
	695 µl

	Total
	1000 µl 



10 X Reaction Buffer:
· Also aliquot in 200 µl, store @ -20º

Methods:


Digestion:

(2 reactions for each sample type per hybe for a total of 4 tubes)
	Genomic reference DNA
	1 µg 

	10x reaction buffer
	1 µl

	Diluted enzyme
	1 µl

	Sterile H2O
	to 10 µl


	FFPE  DNA
	2.5 µg 

	10x reaction buffer
	1 µl

	Diluted enzyme
	1 µl

	Sterile H2O
	to 10 µl


1. Make a new enzyme dilution each digestion. (shelf life~5 hrs on ice)  Add enzyme to Enzyme Dilution Buffer, then mix by pipetting with a p200 pipette while avoiding bubbles (exposure to air may decrease enzyme activity).

2. Add DNA, water, and reaction buffer (total volume 9 µl).  Tap to mix, centrifuge down.
3. Add enzyme to each set (parts 1 & 2 of each sample), tap, centrifuge, then add to thermocycler and start timer.  Do not add enzyme to entire panel of multiple samples to avoid over digestion.  

4. Incubate digest at 25º C.  Place in 70º C immediately after digestion time ends.

5. Inactivate digestion at 70º C for 30 min., store on ice.  Tap and centrifuge to remove condensation.
· Test samples should be digested each time new buffer or new enzyme is introduced by digesting genomic reference DNA in time increments (3, 4, 5, 6 min., etc.) to find desired results (100-300 base pairs) as buffers and enzymes may have varying activity levels or lot-to-lot variance.  
· FFPE samples should be digested based on base pair length of sample and enzyme activity determined by time series of reference samples.   For example, if the time series determined genomic reference required a 6 minute digest, a sample with major band >1500 base pairs would be digested for 5 minutes, while a samples with major band ~800 base pairs would be digested at 2 minutes, etc.

Visualization:
	H2O (DEPC treated)
	2.5 µl

	0.5 M EDTA
	0.5 µl

	Digested reaction
	1.0 µl

	50 mM NaOH
	5.0 µl

	1 x loading dye
	1.0 µl


· Add in this order to PCR tube.  Master mixes of H2O and EDTA, and NaOH and dye can be made if visualizing multiple samples.
· Ensure EDTA and H2O are well mixed.
· Load 9.5 µl onto 2% agarose (no EtBr) with 1 µl of 100 bp ladder (100 ng/lane) and 0.1 µl undigested genomic DNA (optional)  Add 5 µl SYBR Gold (or other sensitive DNA stain) to running buffer and cover, or post stain with 1X working solution.
· Target is 200-400 bp


DNA Labeling:

FFPE sample-Cy5; Reference-Cy3


Labeling Reaction: 


	Digested DNA
	9 µl 

	2.5x Random Primers
	20 µl

	H2O
	to 41 µl


1. Combine, tap and spin down

2. Denature @ 100º C for 5 min.  Snap cool on ice for 5 min, tap and spin down
Add (on ice):

10x low-T dUTP mix
5 µl

Cy3/Cy5 dUTP (1.0 mM)
3 µl

3. Mix and spin down.  Add:

Exo-Klenow


1.0 µl


Total reaction
 
 50 µl

4. Mix and spin down
5. Incubate @ 37º C for 2 hours, spin down

Cleanup:
1. Place 450 µl TE (pH 7.4) into a Vivaspin column (30,000 MWCO).   Add the 50 µl of reaction second.

2. Spin at 10,500 g’s for 5.5 minutes with membrane facing inward (hinge out).  Remove filtrate.
3. Add another 450 µl TE, spin 5.5 minutes.
4. Measure remaining volume and bring to 20 µl with H2O or record volume if greater than 20 µl.
5. Check labeling efficiency with spec: 1:80 dilution with 50mM NaOH. Use 220-720 nm wavelength. 
6. Calculate DNA yield and Cy dye labeling efficiency.  % incorporation target is 3% for Cy3 and 2% for Cy5.
7. Calculate amount needed for 8 µg each of sample and reference DNA (discard remainder).  This normalization will reduce background noise.

8. Combine 8 µg of sample with 8 µg of reference labeled DNA for hybridization.

9. Purified labeled product can be stored at -20º C O/N or 4º C (covered) for 1 week.


Hybridization:
To a 1.5 ml tube, add:

Purified sample

H2O


      to 250 µl  
Cot-1 DNA (1.0 mg/ml)
50 µl

10x Blocking agent

50 µl
Total reaction


250 µl 

1. Divide into 2 PCR tubes (125 µl each), denature @ 100º C for 3 min, snap cool on ice for 30 sec-1 min.

2. Combine back to 1 tube.  Add 250 µl 2x hybridization buffer (Agilent) to amber (or block from light) 1.5 ml microcentrifuge tube.
3. Incubate at 37º C for 30 min.  Centrifuge at max speed for 5 min.

4. Dispense ~490 µl onto o-ring gasket slide positioned in bottom of hybe chamber (Agilent label facing up).

5. Place slide with Agilent name down, barcode number facing up.
6. Tighten chamber 
· Use pressurized nitrogen to clean lint off slides

· Avoid bubbles when adding solution to slide

· Do not allow solution to touch rubber gasket

· Make sure all bubbles move within the chamber

· Write down all slide barcodes for samples

7. Place in hybridization oven set at 65º C, speed 10 for ~40 hours.

8. Seal opened slides in bag with N2.

Washing:
1. Use Agilent Oligo aCGH/ChIP-on-Chip Wash Buffer Kit (Wash 1 and 2)
2. Set waterbath to 42.5º C.  
3. Warm Wash 2 in covered dish in water bath.  Target temperature is 38.5º C.

4. Remove chambers from hybe oven, disassemble using tweezers through the chamber while removing the chamber cover.
5. Transfer slides to Wash 1, displace o-ring slide with clean tweezers.  Agitate slide to remove bubbles.

6. Quickly transfer to second dish of Wash 1 with stir bar in pitri dish and slide holder.  Wash at r.t. for 5 min on medium rotation.
7. Transfer slide holder to Wash 2.  Hand agitate occasionally for 2.5 min.

8. Allow to stand at r.t. for 12 min. 

9. Pull rack out slowly to dry slides completely.

10. Remove lint with compressed nitrogen if present.
11. Snap into slide holder with probes facing up.
12. Scan with Agilent’s DNA Microarray Scanner.  

13. Feature extract with Agilent’s FE software 9.1 or above.
14. Import text file into Agilent’s CGH Analytics software.
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