HALF-HAIRPIN BARCODE CONSTRUCTION AND HYBRIDIZATION PROTOCOL

Purification of Genomic DNA from Harvested Cells Using the QIAamp Blood Maxi Kit (Spin Protocol)

1. Pipet 500 ul QIAGEN Protease into the bottom of a 50 ml centrifuge tube.

2. Add 9.5 ml PBS to the tube.

3. Resuspend harvested cell pellet with 500 ul PBS, and add to the 50 ml centrifuge tube. Mix briefly.

4. Add 12 ml Buffer AL, and mix thoroughly by inverting the tube 15 times, followed by additional vigorous shaking for at least 1 min.

5. Incubate at 70ºC for 30 minutes to 2 hours.

6. Add 10 ml ethanol (96-100%) to the sample, and mix by inverting the tube 10 times, followed by additional vigorous shaking.

7. Carefully transfer half of the solution from step 6 onto the QIAamp Maxi column placed in a 50 ml centrifuge tube. Close the cap and centrifuge at 3000 rpm for 3 minutes.

8. Remove the QIAamp Maxi column, discard the filtrate, and place the QIAamp Maxi column back into the 50 ml centrifuge tube.  Load the remainder of the solution from step 6 onto the QIAamp Maxi column. Close the cap and centrifuge again at 3000 rpm for 3 minutes.

9. Remove the QIAamp Maxi column, discard the filtrate, and place the QIAamp Maxi column back into the 50 ml centrifuge tube.

10. Add 5 ml Buffer AW1 to the QIAamp Maxi column. Close the cap and centrifuge at 3,750 rpm for 2 min.

11. Add 5 ml Buffer AW2 to the QIAamp Maxi column. Close the cap and centrifuge at 3,750 rpm for 15 min.

12. Place the QIAamp Maxi column in a clean 50 ml centrifuge tube, and discard the collection tube containing the filtrate.

13. Pipet 500 ul Buffer AE directly onto the membrane of the QIAamp Maxi column and close the cap. Incubate at room temp. for 5 min., and centrifuge at 3,750 rpm for 2 min.

14. Pipet another 200 ul of Buffer AE directly onto the membrane of the QIAamp Maxi column and close the cap. Incubate at 4ºC overnight.

15. Centrifuge at 3,750 rpm for 2 min. and transfer eluate to a screw-cap tube. Store at 4ºC.

PCR Amplification of the Hairpin Region of the Genomic DNA

1. For each template, assemble a PCR master mix as follows:

-160 ul H20

-24 ul dNTP mixture (2.5 mM of each dNTP)

-30 ul 10X Ex Taq buffer

-30 ul 10uM LKO-6738 biotinylated 5’ primer       
(5BioAATGGACTATCATATGCTTACCGTAACTTGAA)
-30 ul 10uM LKO-6862 3’ primer (TGTGGATGAATACTGCCATTTGTCTCGAGGTC)
-4.5 ul TaKaRa Ex Taq (5 units/ul)

2. Mix the above reagents thoroughly, then set aside 8.5 ul as a no-template control.

3. The remaining mix will used for a 300 ul PCR reaction, split across six tubes. Aliquot the mix into six 200 ul PCR tubes, with each tube containing 45 ul.

4. Add 5 ul of purified genomic DNA template to each of the PCR tubes and mix.

5. Subject the PCR reaction and the no-template control to the following thermal cycler PCR conditions:



-95ºC     5 min.



-94ºC     30 sec.




-50ºC     30 sec.
35 cycles




-72ºC     1 min.



-72ºC     10 min.

6. Once this first round of amplification is complete, make another PCR master mix as above, and add another 45ul to each tube, so the volume of each PCR tube is now 95ul (it is not necessary to add fresh master mix to the no-template control tube). Do not add any additional template.

7. Subject these tubes to a second round of amplification using the following thermal cycler conditions:



-95ºC      7 min.



-55ºC      2 min.



-72ºC      1 hr.

8. Pool the contents of the six tubes together into one tube.

Digestion of the Hairpin Region into Half-hairpins
1. Add the following to the tube containing amplified DNA:



-540 ul H20



-60 ul 10X NEBuffer 2 



-25 ul XhoI restriction enzyme (20unit/ul from NEB)

2. Incubate at 37ºC for 5 hours to overnight.

3. Run 30 ul of the sample on a 2% agarose gel to verify proper digestion.

PCR Purification using Qiagen’s QIAquick PCR Purification Kit and a QIAvac 24 Plus Vacuum Manifold

1. Add digested DNA sample to a 50 ml conical tube containing 6 ml of Buffer PB, and mix.

2. Prepare the QIAvac 24 Plus vacuum manifold by inserting one VacConnector for each DNA sample into a luer extension. Close unused positions with luer caps and connect the manifold to a vacuum source.

3. Aspirate the DNA mix using a 25 ml serological pipet, and attach a QIAquick spin column (without a collection tube) to the tip of the pipet without dispensing any liquid.

4. Affix the column with the attached pipet to a VacConnector on the manifold, such that the pipet stands vertically in the column reservoir.

5. Apply the vacuum. After the DNA sample has passed through the column, switch off the vacuum source.

6. To wash, add 700 ul of Buffer PE to the QIAquick column, and apply the vacuum. Once the liquid has passed through, switch off the vacuum source.

7. Transfer QIAquick column to a provided 2ml collection tube. Spin in a microcentrifuge for 1 minute at 10,000 rpm.

8. Place the QIAquick column in a clean 1.5 ml microcentrifuge tube. 

9. To elute DNA, add 40 ul 0.2X Buffer EB to the center of the membrane and let the column stand for 1 min.

10. Centrifuge for 1 min. at 8,000 rpm. Transfer eluate to screw-cap tube and store at -20ºC.

Target Hybridization to an Affymetrix Microarray
1. Mix the following for each target in a 200 ul PCR tube:



-35 ul purified half-hairpin DNA



-4.5 ul 100 uM blocking primer (LKO_6810_block 







GTCCTTTCCACAAGATATATAAAGCCAAGAAATCGAAATA)


-38.5 ul H20

2. Heat this mixture to 99ºC for 5 minutes on a PCR block, then heat for 45ºC for 5 minutes.

3. Meanwhile, mix the following for each target:



-6 ul fragmentation buffer



-15 ul GeneChip Control Oligonucleotide B2 (3nM)



-15 ul GeneChip 20X Eukaryotic Hybridization Controls (bioB, bioC, bioD, cre)



-3 ul herring sperm DNA



-3 ul BSA (50mg/ml)



-150 ul 2X Hybridization Buffer



-30 ul DMSO

[Note: 20X GeneChip Eukaryotic Hybridization Controls must be heated to 65ºC for 5 min. before aliquotting.]

4. Add the heated DNA mixture to this hybridization cocktail and mix. Aliquot evenly into three 200 ul PCR tubes.

5. Heat these tubes to 99ºC for 5 minutes on a PCR block, then 45ºC for 5 minutes. Thereafter, keep this hybridization cocktail at room temperature.

6. Pool contents of the three tubes into a 1.5 ml microcentrifuge tube, and spin at maximum speed for 5 minutes.

7. Meanwhile, wet the array by filling it through one of the septa with 200 ul of 1X Hybridization Buffer.

8. Incubate the probe array filled with 1X Hybridization Buffer in a Hybridization Oven, set to 40ºC, for 10 minutes with rotation at 60 rpm.

9. Remove the buffer solution from the probe array cartridge and fill with 200 ul of the centrifuged hybridization cocktail, avoiding any insoluble matter at the bottom of the tube.

10. Place probe array into the Hybridization Oven, set to 40ºC. Rotate at 60 rpm.

11. Hybridize for 16 hours.

Probe Array Wash and Stain
1. After 16 hours of hybridization, remove the hybridization cocktail from the probe array and fill the probe array with 200 ul of Non-Stringent Wash Buffer (Wash Buffer A).

2. Prepare the staining reagents as below:



SAPE Stain Solution



-2X Stain Buffer          

600 ul



-50 mg/ml BSA             

48 ul



-1 mg/ml SAPE             

12 ul


-DI H20                       

540 ul

(Mix well and divide into two aliquots of 600 ul each to be used for stains 1 and 3.)

Antibody Solution Mix

-2X Stain Buffer           

300 ul

-50 mg/ml BSA
 
  24 ul

-10 mg/ml Goat IgG Stock         6 ul

-0.5 mg/ml biotinylated Ab     3.6 ul

DI H20

      266.4 ul

(Mix well. This solution will be used for stain 2.)

3. Register an experiment using GeneChip Operating Software (GCOS), specifying the experiment name, the probe array type, the sample name, the sample type, and the project, as well as the barcode of the array.

4. Prepare the Fluidics Station by priming with Non-Stringent Wash Buffer in intake buffer reservoir A, and Stringent Wash Buffer in intake buffer reservoir B.

5. Select the registered experiment corresponding to the probe array of interest in the experiment pull-down menu of the fluidics station window.

6. Select the FlexGE_WS2v5_Biao30 protocol (EukGE_WS2v5 protocol modified so that the Post Hyb Wash #2 with Wash Buffer B is at 30 ºC instead of 50 ºC) in the protocol pull-down menu of the fluidics station window.

7. Run the protocol.

Probe Array Scan

1. Once protocol is finished, eject cartridge from Fluidics Station and inspect the chip for any large bubbles (if there are bubbles, return the probe array to the probe array holder and engage the wash block, and the probe array will be automatically refilled).

2. On the back of the probe array cartridge, clean excess fluid from around septa.

3. Apply one Tough-Spot to each of the two septa, and if necessary clean the glass surface of the array with a tissue before scanning.

4. Insert the cartridge into the scanner, and start the scan by selecting Run -> Scanner from the menu bar. Click OK in the Start Scanner dialog box.






