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ChIP
Use siliconised eppendorf tubes throughout, including for final elution from columns

Handle lysate on ice at all times until IP washes on day 2.
Grow 100ml cells to OD 0.5

Add 2.7ml 37% formaldehyde and incubate 15min at RT with gentle shaking


Final formaldehyde concentration should be 1%

Quench with 6ml of 2.5M glycine (final conc. = 150mM). Cells can sit a few hours at RT here.
Spin down cells 4500 rpm, 2mins
Wash cells with 25ml cold PBS
Wash cells with ~1ml cold PBS, transfer to 2ml tube, spin in microcentrifuge for 30s at full speed.
Remove last of PBS with tissue, cell pellets can be frozen on N​2 at this point if desired
Re-suspend cell pellet in 600(l cold lysis buffer + 24(l 25x CPI

Transfer to beat-beater tube containing 500-600(l zirconium beads

Lyse cells in bead beater at full speed with 6 cycles of [30 seconds beating followed by 2 minutes on ice]
Meanwhile, pre-chill Bioruptor with ice
Using a hot syringe needle, punch two holes through the lid of the tube. Place tube lid side down inside a 15ml falcon tube. Spin up to ~1000rpm at 4oC, discard upper tube if empty of lysate, or punch another hole and repeat.
Add 400µl cold lysis buffer and 16µl CPI
Attach Bioruptor reflector to tube, add more ice/water to Bioruptor

Sonicate 19 x 30s on / 30s off on High Power. Remove some water and add fresh ice as necessary. This should give fragments of ~300-400bp

Transfer lysate to a 1.5ml tube and pellet at 20,000g for 5min at 4(C

Decant supernatant, aliquot 100(l per IP in 1.5ml siliconised tubes. Set aside 40(l for total DNA - freeze this for tomorrow, and freeze remaining lysate on N2
Add antibodies to 100(l lysate aliquots, remember no antibody control (VITAL!)

Incubate overnight at 4(C on nutator or wheel
Overnight gap

Next morning, wash 15(l protein A (or G) magnetic beads per IP 3x with lysis buffer then resuspend in 25 lysis buffer + 1µL CPI per IP. Prepare enough beads for no. of samples plus one.
Add 25(l bead slurry to each IP
Incubate 2-3hrs at 4( on nutator or wheel
Wash beads 
1x 5min on wheel at RT with 500(l lysis buffer 

1x 5min on wheel at RT with 500(l 0.5M lysis buffer 



1x 5min on wheel at RT with 500(l wash buffer



1x 5min on wheel at RT with 500(l TE

Elute DNA from beads with 200(l elution buffer overnight at 65(
Also, to 40(l total DNA sample (frozen yesterday), add 200µl TE and 1(l 1mg/ml RNase A, incubate for 1 hour at 37oC then put at 65( overnight 
Overnight gap

Add 1(l 20mg/ml proteinase K to all samples and incubate 2hrs at 55(
Proceed with one of the two DNA purification methods on the next page.

DNA purification for QPCR

Add 1200(l PBI, mix well, and load on a QIAquick column, spin 30s at top speed and discard flow through. Load the remaining and spin through column.

Wash column as for a PCR purification then elute using 50µl EB 
Run out 20(l total DNA sample on a 2% agarose gel with ethidium bromide – check average fragment size is ~300bp (if not, sonication may need optimising)
Analyse precipitated DNA by qPCR. Normally 3x 10µl PCRs are done for each IP for each primer set.
DNA purification for ChIP-seq
This purification gives higher yield (required for ChIP-seq) but can be problematic for QPCR due to residual ethanol/phenol.
Add 200(l phenol-chloroform pH 8 to each sample and vortex. Spin for 5 minutes at full speed at RT. Add upper phase to 1.5ml tube containing 500(l ethanol, 20(l 3M Sodium acetate and 1(l glycogen. Vortex and incubate at -20oC for at least 1 hour.

Spin at 20,000g for 15min at 4(C. wash pellet with 70% ethanol and air dry pellet to get rid of ethanol. Resuspend in 50(l TE.
Run out 20(l total DNA sample on a 2% agarose gel with ethidium bromide – check average fragment size is ~300bp (if not, sonication may need optimising).
Before proceeding to library preparation, determine DNA concentration in each sample by PicoGreen® (see separate protocol). 
Solutions

Lysis buffer:
50 mM HEPES/KOH pH 7.5



140 mM NaCl (can use 500mM for histones)


1 mM EDTA



1% Triton X-100



0.1% Na-Deoxycholate

0.1% SDS
0.5M Lysis buffer:
As lysis buffer but with 500mM NaCl 
Wash buffer:
10 mM Tris/HCl pH 8.0




0.25 M LiCl




0.5% NP-40




0.5% Na-Deoxycholate




1 mM EDTA

Elution buffer:
50 mM Tris/HCl pH 8.0 

10 mM EDTA

1% SDS

Proteinase K:
PK


40mg



1M Tris pH7.5

20(l



1M CaCl2

2(l



80% Glycerol

125(l



dH2O


to 2ml

RNase A: 1mg/ml RNase A in 50% glycerol with 10mM Tris pH7.5

CPI:
 
complete protease inhibitors (Roche)



1 tablet (mini size – for 10ml) dissolved in 400µl water



or 1 tablet (normal size – for 50ml) dissolved in 2ml water



Store at -20(
Other solutions are from QIAgen kit
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