Title : Protocol ChIP RNA polymerase II (human cells)
Keywords: RNA polymerase II, Chromatin Immunoprecipitation

Made: Didier Auboeuf
Summary: Chromatin Immunoprecipitation using different antibodies against different forms of human RNA polymerase II 

Reagents :

Time required: 3 days

	Pol II antibodies used
	Quantity used per IP

	RNA Polymerase II 8WG16 Monoclonal Antibody; catalog number MMS-126R COVANCE
	4 µl of mouse ascites at 2-3 mg/ml

	Pol II (N-20); sc-899 Santa Cruz
	10 µl at 0.2 µg/µl

	RNA Polymerase II H14 Monoclonal Antibody; catalog number MMS-134R COVANCE
	2 µl of mouse ascites at 3-5 mg/ml

	RNA Polymerase II H5 Monoclonal Antibody; catalog number MMS-129R COVANCE
	8 µl of mouse ascites at 2-3 mg/ml

	Anti-RNA polymerase II, clone CTD4H8 Catalog# 05-623 Upstate
	3 µl at 1µg/µl


 No reference
Protocol:

First Day: 
1. Prepare saturated beads mixture:

· Take the desired volume of beads in an eppendorf tube: for each immunoprecipitation you will need 2X (once for preclearing step and once for immunoprecipitation step) a 40 µl volume of saturated beads mixture containing half volume of beads 

 (Protein A/G PLUS-Agarose Immunoprecipitation Reagent sc-2003 Santa Cruz are used for IgG type antibodies; Anti-mouse IgM – Agarose antibody A 4540 Sigma are used for IgM type antibodies)

· Spin 1 min at 6000 rpm to pellet beads

· Discard supernatant

· Add 1 ml RIPA Stock Buffer to beads and shake manualy

· Spin 1 min at 2600 rpm (at the end short spin 10 000 rpm to compact pellet)

· Discard supernatant

· Wash 4 more times with RIPA Buffer

· Remove all supernatant

· Add the same volume of RIPA Stock Buffer as the volume of bead pellet in order to obtain at the end a mixture containing half volume of beads

· Add 40 µg sheared salmon sperm DNA per 1 ml mixture

· Add 200 µg yeast tRNA per 1 ml mixture

· Incube 1h rotation at RT to saturate beads*

· After incubation time, set aside half of the saturated bead mixture prepared  for the “pre-clearing” step 

· The other half of the saturated bead mixture is to be used for the “immunoprecipitation” step: split bead mixture in batches of 40 ul (you will need one batch per immunoprecipitation)

· Add 160 ul RIPA Stock buffer per batch 

· Add desired quantity of a given antibody to each batch

· Incubate all batches in rotation at 4°C for several hours (about 5 hrs) and use for immunoprecipitation step

2. Use one 10 cm diameter cell plate containing 1-2 X106 cells per immunoprecipitation 

3. Crosslinking: add formaldehyde (1% final) to cells and incubate 10 min at Room Temperature with gentle agitation

4. Stop reaction by  adding glycine pH 7-7.5 (0.25 M final) and incubating 5 min at RT with gentle agitation

5. Aspirate as much medium as possible

6. Wash 2 X 10 ml with cold PBS 1 X 

7. Harvest cells in 1 ml cold PBS 1 X 

8. Spin 4 min at 5 000 rpm 4°C (at the end, go up to 10 000 rpm for 6 sec to compact cell pellet)

9. Wash pellet with 1 ml PBS 

10. Spin 4 min at 5 000 rpm 4°C

11. Eliminate supernatant 

12. Continue protocol (go to sonication step) or freeze pellet in liquid nitrogen and store at – 80°C until usage

Sonication:
13. On ice resuspend each cell pellet in 200 μl of RIP lysis working buffer (wait 10 min on ice)

14. Sonicate in order to obtain DNA fragments around 500 bp (you can pool pellets resuspended in lysis buffer together in order to sonicate in a greater volume)

15. Add 300 ul RIPA Buffer working solution per 200 µl sonicated pellet (500 µl final)

16. Spin 10 min full speed 4°C to pellet cell debris 

17. Recover supernatants 

Preclearing :
18. Add normal IgG to previous supernatants (or do not add any antibody)

19. Add 40 μl saturated beads mixture* (containing half volume of beads saturated with yeast tRNA and salmon sperm DNA) to each 500 µl supernatant

*OBS: This bead mixture does not contain any antibody

20. Rotate 1 h at 4°C

21. Spin 1 min 4°C 2 500 rpm (at the end, go up to 10 000 rpm for 6 sec to properly pellet beads)

22. Recover supernatants and discard bead pellet

23. Remove 10 to 20% of  supernatant volume for Input samples and set aside at –20°C

Immunoprecipitation :
24. Dispatch remaining supernatant to bead batches pre-incubated (about 5h) with desired antibody or control immunoglobulins

25. Rotate O/N à 4°C (14-16 hours)

Second Day: 
26. For IP tubes: spin 30 sec 2500 rpm 4°C (at the end short spin 10 000 rpm to compact pellet)

27. Wash the pellet by adding 1 ml RIPA Wash 

28. Rotate 5 min at RT 

29. Leave 5 min in ice

30. Spin 30 sec 4°C 2500 rpm (at the end short spin 10 000 rpm to compact pellet)

31. Remove supernatant and repeat wash 5 X

32. Wash 2X with TE 

33. Resuspend pellet in 100 ul RIP Resuspension Buffer

34. At 5 PM: Reverse cross-link DNA samples (IP and Input) at 65°C O/N

Third Day:

35. Add 1 ul Proteinase K (20 mg/ml) to all samples and incubate at 45°C for 1 h (shaking tubes occasionally to resuspend beads)

36. Take IP samples and spin 5000 rpm 1 min and recover supernatant (discard bead pellet)

37. Purify DNA from IP and Input samples by QIAquick PCR Purification Kit (elution with 50 ul H20).
38. Dilution of the purified DNA have to be optimized

BUFFERS: (in red figures all solutions to add at the last minute only!!)
Lysis Buffer (200 μl per pellet)

For 2 ml Working Solution: 


· 1170 μl DNase-free Water

· 100 μl Tris-HCl pH 7.5 (1M→50mM)

· 150 ul KCL (2M→150 mM)

· 20 μl EDTA (0.5M→5mM)

· 200 μl NP40 or Igpal (10%→1%)

· 20 μl SDS (10%→0.1%)

· 100 μl Sodium Deoxycholate (10%→0.5%)

· 100 μl Protease Inhibitor Sigma (107 cells) 
· 20 ul Phosphatase Inhibitor Cocktail Sigma I (P 2850 Sigma)
· 20 ul Phosphatase Inhibitor Cocktail Sigma II (P 5726 Sigma)
· 100 ul NaF (1 M → 50 mM)
RIPA Buffer (300 μl per pellet)

For 30 ml Initial Solution: 


· 22,5 ml DNase-free Water

· 1,67 ml Tris-HCl pH 7.5 (1M→50mM)

· 2,5 ml KCL 2M (2M→150 mM)
· 3,34 ml NP40 (10%→1%)

For 25 ml Stock Solution:

· 22,5 ml Initial solution

· 2,5 ml DNase-free Water

For 3 ml Working Solution: 


· 2,7 ml Initial Solution 

· 30 μl Protease Inhibitor

· 30 ul Phosphatase Inhibitor Cocktail Sigma I

· 30 ul Phosphatase Inhibitor Cocktail Sigma II 

· 150 ul NaF (1 M → 50 mM)
RIPA Wash Buffer 

For 100 ml: 


· 84 ml DNase-free Water

· 5 ml Tris-HCl pH 7.5 (1M→50mM)

· 7,5 ml KCL 2M (150 mM)

· 1 ml NP40 (100%→1%)

· 2,5 ml Sodium Déoxycholate (10% → 0,25%)

Resuspension  Buffer (alias RIPA Elution Buffer) 

For 1 ml Stock Solution: 


· 750 µl DNase-free Water

· 50 μl Tris-HCl pH 7.5 (1M→50mM)

· 10 μl EDTA (0.5M→5mM)

· 100 μl DTT (0.1M→10 mM)

· 100 μl SDS (10%→1%)

TE 1X Wash Buffer (pH 7,5) (50ml)

· 49,4 ml DNase-free Water

· 500 µl Tris-HCl pH 7,5 (1M→10mM)

· 100 µl EDTA (0.5M→1mM)

	Pol II antibodies used
	Quantity used per IP

	RNA Polymerase II 8WG16 Monoclonal Antibody; catalog number MMS-126R COVANCE
	4 µl of mouse ascites at 2-3 mg/ml

	Pol II (N-20); sc-899 Santa Cruz
	10 µl at 0.2 µg/µl

	RNA Polymerase II H14 Monoclonal Antibody; catalog number MMS-134R COVANCE
	2 µl of mouse ascites at 3-5 mg/ml

	RNA Polymerase II H5 Monoclonal Antibody; catalog number MMS-129R COVANCE
	8 µl of mouse ascites at 2-3 mg/ml

	Anti-RNA polymerase II, clone CTD4H8 Catalog# 05-623 Upstate
	3 µl at 1µg/µl











