Chromatin Immunoprecipitation from Human Embryonic Stem Cells

Formaldehyde crosslinking for suspension cells
1) 
i. Use 5 x 107 – 1 x 108 cells for each immunoprecipitation.

ii. Add fresh Formaldehyde to the cell suspension at 
a concentration of 1%.

iii. Incubates cells with Formaldehyde Solution for 10 minutes at room temperature.

iv. Add 1/10 volume of 1.25 M glycine to quench Formaldehyde.

v. Rinse cells twice with 10 ml of 1x PBS.

vi. Pool cells in 50 ml conical tubes and spin at 700g for 5 min at 4°C. Discard the supernatant and resuspend pellet in 1.5 ml of Lysis Buffer. Transfer cells in a 1.5 ml microfuge tube.

2) 
Flash-freeze three times cells in liquid nitrogen and use a tissue grinder to break cells. Once cells are crosslinked, they may be stored frozen at -80°C indefinitely.

Preparing magnetic beads (steps are all performed at 4°C)

3) 
Add 50 µl of Dynal beads to 1.5 ml low retention microtube. Set up 1 tube of beads per immunoprecipitation. Add 1 ml Block Solution.

4) 
Collect beads using Dynal MPC. Place tubes in magnetic rack. Allow beads to collect on side of tube. This should take approximately 15 s. Invert rack twice to help to collect beads. Remove supernatant with pipettor.

5) 
Add 1 ml Block Solution and gently resuspend beads in removing the magnetic strip from the rack and inverting the rack, with the tubes still in place – either 10-20 times or until the beads are evenly resuspend. Collect beads as above (Step 4). Remove supernatant with pipettor.

6) 
Wash beads in 1.5 ml Block Solution, as in Step 5, one more time.

7) 
Resuspend beads in 750 µl Block Solution and add 10 µg of antibody. Incubate at 4°C for a minimum of 6h , or overnight, on a rotator.

8) 
Wash beads three times in 1 ml Block Solution, as described in Step 5.

Cell sonication

9) 
Remove frozen cell pellets from -80°C and transfer cells to tubes for sonication. We currently prefer to use the bottom of a standard polupropylene, 15 ml conical tube for sonication. We cut the tube in two pieces at the 5 ml mark and discard the upper half. Tubes can be covered with parafilm or with the tube cap while setting up.

10) 
Using a microfuge tube rack, position tube so the sonicator probe sits approximately 0.5-1.0 cm above the bottom of the tube. Take care that the probe is centered and does not contact the sides of the tube. (Probe positioning can affect whether the solution foams or not during sonication. Typically, foaming indicates that the sonicated DNA will be poorly sheared.)

11) 
Sonicate suspension 6 times during 20 s. Samples should be kept in an ice-water bath during the sonication. To decrease foaming, initially set output power to 0 and increase manually to final power during first burst. (If there is significant foaming, all bubbles can be removed by centrifugation at 20,000g followed by gentle resuspension of all material, leaving no foam bubbles.)

12) 
Spin at 20,000g for 10 min at 4°C to pellet debris and harvest the supernatant in a 1.5 ml tube.

13) 
To check the fragment sizes, save 50 µl of cell lysate from each sample as input DNA. Store at -20°C. At least one input DNA aliquot should be kept per batch of sonicate lysate. Note that the effects of the effects of the sonication and the resulting distribution of fragment sizes can only be checked after crosslink reversal and purification of DNA.

Chromatin immunoprecipitation

14)
Add  the chromatin-equivalent amount of 5 x 107 – 1 x 108 cells from the step 12 to the 50 µl antibody/magnetic bead mix from Step 8, with a final volume of 1 ml (It can be possible to adjust with Lysis Buffer, if ever). Incubate overnight on rotator at 4°C.

Wash

15) 
Collect beads using Dynal MPC. Place tubes in rack. Allow beads to collect on side of tube. This should be take approximately 20 s. Invert rack twice to help collect all beads. Remove supernatant with pipettor, changing tips between samples.

16) 
Add 1 ml Lysis Buffer to each tube and gently resuspend beads. This can be done by removing the magnetic strip from the rack and inverting the rack, with tubes still in place – 10-20 times or until the beads are evenly resuspended. Collect beads. Remove supernatant by pipettor. Repeat this wash 5 more times, changing tips between washes.

17) 
Wash beads 6 times in 1 ml IP1 Buffer, as described in Step 16.

18) 
Wash beads 6 times in 1 ml IP2 Buffer, as described in Step 16.

19) 
Wash beads 3 times in 1 ml TE 8.0 Buffer, as described in Step 16.

20) 
Spin at 960g for 3 min at 4°C and remove any residual TE Buffer.

Elution

21) 
Add 210 µl of Elution Buffer and elute material from beads by incubating tubes in a 65°C water bath for 15 min. Vortex briefly every 2 min. This incubation can be extended as long as 30 min, which can help improve recovery of the eluate.

22) 
Spin down beads at 16,000g for 1 min at room temperature.

23) 
Remove 200 µl of supernatant and transfer to new tube. Material can be frozen at -20°C and stored overnight.

Crosslink reversal

24) 
Reverse crosslink the immunoprecipitation DNA from Step 23 by incubating at 65°C for a minimum of 6 h and a maximum of 15 h. This incubation can be done in an oven so that the tube is heated evenly and there is less condensation formed.

25) 
Thaw 50 µl of input DNA reserved after sonication (Step 13), add 150 µl (3 volumes) of elution buffer and mix. Reverse crosslink this input DNA by incubating at 65°C as in Step 24. From this point, every tube of immunoprecipitation or input DNA is considered to be a separate tube or sample for later processing steps.

Purification DNA

26) 
Add 8 µl of 10 mg ml-1 RNaseA (0.2 mg ml-1 final concentration), mix by inverting the tube several times and incubate at 37°C for 2 h.

27) 
Add 4 µl of 20 mg ml-1 Proteinase K (0.2 µg ml-1 final concentration) and mix by inverting the tube several times and incubate at 55°C for 2 h. 

28) 
Add 400 µl phenol:chloroform:isoamyl alcohol (P:C:IA), vortex and separate phases with 2 ml Heavy Phaselock tube  (follow instructions provided by Eppendorf).

If the P:C:IA solution is old or is at low pH, there will be degradation of DNA, causing noise in the microarray analysis and loss of detection of valid targets.

29) 
Transfer aqueous layer to new centrifuge tube containing 16 µl of 5M NaCl (200 mM final concentration) and 1.5 µl of 20 µg µl-1 glycogen (30 µg total).

30)
Add 800 µl EtOH. Incubate for overnight at -20°C or 30 min at -80°C.

31)
Spin at 20,000g for 10 min at 4°C to pellet DNA. Wash pellets by adding 500 µl of 80% EtOH, vortexing to resuspend pellet and spinning again at 20,000g for 5 min at 4°C.

32) 
Remove any remaining 80% EtOH. Spin the tubes briefly to collect any remaining liquid and remove liquid with a pipetteman, avoiding the pellet. Let tubes air dry until pellets are just dry: pellets should still retain a moist appearance. Resuspend each pellet in 70 µl of water or TE buffer.

33) This material can used to perform gene-specific PCR.

BUFFER COMPOSITIONS:

Block Solution: 
PBS + 0.5% Bovine Serum Albumin (BSA).

Lysis Buffer:

50 mM HEPES-KOH, pH 7.5




140 mM NaCl




1 mM EDTA




1% Triton X-100




0.1% SDS




1mM PMSF




Final pH 7.5

IP1: 


Lysis Buffer + 500 mM NaCl

IP2: 


10 mM Tris-HCl




250 mM LiCl




1 mM EDTA




0.5% NP-40




0.5% Sodium Dioxycholat




Final pH 8.0

TE:


10 mM Tris, pH 7.4




1 mM EDTA




Final pH 8.0

Elution Buffer: 
TE Buffer + 1% SDS.

