ChIP with Double IP Protocol

1. Grow cells to mid log (OD ~ 0.3-0.4)
2. Take 240ml in 250 ml conical tubes. If treating with rifampicin, add to a final concentration of 50 ug/mL in remaining culture (240 uL of 50 mg/mL stock into 240 mL culture) and return to shaking incubator for 30 minutes.
3. Add to a final concentration of 1% formaldehyde (6.58 mL of 37.5% stock / 240 ml of culture; use formaldehyde from Sigma, cat #F8775)
4. Rock at RT for 30 min (make sure the liquid is moving up and down the tube)
5. Stop crosslink by adding 27.6 mL of 2.5M Glycine (final [ ] of 250 mM)
6. Rock at RT for 15 min
7. Pellet cells by centrifuging 6,000 rpm 5 min
8. Wash cell pellet 3 times with 1X PBS (150mL, 50mL, 2mL. After last wash, add some PBS and transfer to a 50 mL tube- spin about 3’ at max speed and discard sup)
9. Freeze all 4 samples at -80 C
(Possibility to keep cell pellet at –80ºC for an undetermined time)
Day 2
10. Resuspend cells in Buffer 1 + PI, split into 6 microcentrifuge tubes, and add more buffer 1 + PI bringing up to total of 1 mL.
11. Sonicate to lyse the cells and to shear DNA (36 cycles on 40%, returning samples to ice in between).
12. Spin at max speed at 4C for 20 minutes.
13. Transfer supernatant from all tubes to a 50 ml tube, combining tubes here so number of tubes = number of samples. Correct volume to 10 mL with Buffer 1 + PI. 
14. Adjust salt concentration to: (same as IPP150 Buffer)
10 mM Tris HCl pH 8	(Add 10 ul of 1M Tris / ml of sample)
150 mM NaCl	(Add 20 ul of 5 M NaCl / ml of sample)
0.1% NP40	(Add 10 ul of 10% NP40 / ml of sample)
15. Invert tubes to mix
16. Put 50 ul of supernatant in separate tube for control (INPUT) and place INPUT at -20ºC (25 uL from each).
First immunoprecipitation (In cold room):
17. Cut tip of 1mL pipette tip slightly 
18. Resuspend IgG Sepharose beads completely
19. Pipette 200 uL IgG Sepharose beads into each column, placing column on top of Qiagen tip holder placed on 50 mL conical for flow-through. 
20. Wash beads with 10 mL of IPP150 buffer
21. When all the IPP150 buffer has passed through the column, cap the bottom of the column
22. Add 1 sample per polyprep column, add top cap to close column (make sure column is closed completely and is not dripping liquid). Combine separated tubes here so number of columns = number of individual samples.
23. Incubate samples with beads, rocking at 4°C, for 2 hours

24. During incubation, prepare TEV Cleavage Buffer for this set of purifications, ~13 mL per purification
25. After 2 hour incubation, open columns and let lysate pass through column. 
26. Wash columns 3x with 10 mL IPP150 buffer, discarding flow through
27. Wash columns with 10 mL TEV Cleavage buffer, discarding flow through
28. Cap column bottoms, add 1 mL TEV Cleavage buffer and 10 uL AcTEV Protease to each. 
29. Incubate rocking at 4°C overnight- make sure columns are closed completely and are not dripping liquid.

Day 3
30. Open columns and place on new clean 50 mL conical tubes, letting liquid elute out. Wash columns with 200 uL TEV cleavage buffer, eluting into same tube
31. Take remaining elution and split into 2 tubes. Bring volume of each tube up to 1 mL with IPP150.
Second Immunoprecipitation: anti-VSVG coated agarose beads (for VSVG-tag proteins)
32. In an eppendorf tube, pipet (# of samples x 75 ul, remembering that your number of samples is now doubled because of splitting into two) beads solution (make sure beads are fully suspended before pipeting and cut off the tip of the p1000 tip before sucking up beads)
33. Pellet beads (spin at 10,000 rpm for 30”)
34. Remove supernatant (note volume- should be about ½ input volume)
35. Rinse with 1 ml of IPP150 Buffer (spin at 10,000 rpm for 30s to pellet the beads)
36. Remove wash buffer from beads
37. Repeat rinse step 2x for a total of 3 washes
38. Resuspend beads in IPP150 buffer to 50% beads (total input – volume of removed supernatant)
39. Aliquot 75 ul beads to new tubes, checking that all tubes have same amount of beads
40. Transfer the remaining cell supernatant from above to tubes with beads.
41. Incubate O/N at 4 ºC with rocking 

Day 4
Washes (In cold room, or using 4C centrifuge and nutator in cold cabinet)
42. Wash beads 5 times with 1ml of IPP150 buffer (invert the tubes for 2 minutes between the washes and spin at 10,000 rpm for 30s to pellet the beads)
43. Wash beads 2 times with 1ml of 1X TE (invert the tubes for 2 minutes between the washes and spin at 10,000 rpm for 30s to pellet the beads)
44. Add 150 ul of “elution from the beads” buffer
45. Incubate at 65 ºC for 15 min
46. [bookmark: _GoBack]Spin for 5 min at 13,000 rpm to pellet the beads, retrieve the supernatant (can pool the samples previously split into 2 here) 
47. Add 100 ul of 1X TE + 1% SDS
48. Incubate at 65 ºC  for 5 min
49. Spin for 5 min at 13,000 rpm to pellet the beads, retrieve the supernatant, pool with previous supernatant
50. Thaw INPUT samples and add 200 ul of TE + 1% SDS 

Reverse the crosslink
51. Incubate ChIP and INPUT samples at 65 ºC O/N (put some parafilm or tube caps on the microfuge tubes to avoid evaporation)

Day 5
Purify the DNA
52. Purify the DNA with the PCR purification Kit from QIAGEN
53. Elute with 55 ul of 0.1xEB

Analyze by PCR
54. For real-time use 0.5 ul per reaction of ChIP or 1:10 diluted INPUT
Note : Different pairs of oligos in the same DNA region may lead to different results…

[bookmark: _Toc16616377]Reagents
Buffer 1 and Buffer 1 + PI
	
	
	Volume to add

	Composition
	Stock solutions
	For 50 ml
	For 10 ml

	20 mM KHEPES pH 7.9
	1 M KHEPES
	1000 ul
	200 ul

	50 mM Kcl
	1 M KCl
	2500 ul
	500 ul

	0.5 mM DTT
	0.5 M DTT 
	50 ul
	10 ul 

	10 % Glycerol
	75% Glycerol
	6.667 ml
	1.333 ml

	
	+ Water
	39.783 ml
+ 5 tabs PI for 
Buffer 1 + PI
	7.957 ml 
+ 1 tab of PI for Buffer 1 + PI


PI (Proteases inhibitor) 
1 tab dissolved in 1.5 ml of Water in a 2 ml eppendorf tube, by tube inversion
IPP150 Buffer 
	
	
	Volume to add

	Composition
	Stock solutions
	For 250 ml
	For 50 ml

	10 mM Tris-Hcl pH 8
	1 M
	2.5 ml
	500 ul

	150 mM NaCl
	5 M
	7.5 ml
	1.5 ml

	0.1% NP40
	10%
	2.5 ml
	500 ul

	
	+ Water
	237.5 ml
	47.5 ml


“Elution from beads” Buffer 
	
	
	Volume to add

	Composition
	Stock solutions
	For 10 ml

	50 mM Tris-Hcl pH 8
	1 M
	500 ul

	10 mM EDTA
	0.5 M
	200 ul

	1% SDS
	20%
	500 ul

	
	+ Water
	8.8 ml

	
	
	


TEV Cleavage Buffer

	Composition
	Stock solutions
	For 120 mL

	10 mM Tris-HCl pH 8
	1 M
	1200 uL

	150 mM NaCl
	5 M
	3.6 mL

	0.1% NP40
	10.00%
	1200 uL

	0.5 mM EDTA
	0.5 M
	120 uL

	1 mM DTT
	0.5 M
	240 uL

	Water
	113.64 mL



1X TE = 10mM Tris (ph 7.4); 1mM EDTA (pH 8)
1X TE + 1% SDS = 10mM Tris (ph 7.4); 1mM EDTA (pH 8); 1% SDS
anti-VSV-G agarose beads are from Sigma (A1970-1ML)
PI (Proteases inhibitor) = complete mini EDTA-free PI from Roche

