For tissues:

Crosslink:

1. homogenize cells in 5 ml PBS (with protease inhibitors {prot. inh.})

2. spin them down (700 – 800 rpm; 4 ºC {I prefer to do all steps on ice})

3. discard supernatant

4. take up in 1 ml PBS (prot. inh.)

5. add 10 ml PBS / NP40 0,5% / 1% formaldehyde prewarmed to RT

6. resuspend carefully

7. incubate for 10 min. at RT (in some protocols at 37ºC)

8. spin 10 min; 4ºC; 1500 rpm and discard supernatant

9. wash with ice cold 30 ml PBS / NP40 0,5%

10. spin and discard supernatant

11. add 30 ml High Salt Buffer (prot. inh.) and incubate on ice for 30 min.

12. spin and discard supernatant

13. wash with PBS / NP40 0,5%

14. add 30 ml Low Salt Buffer (LSB {prot. inh.}) and incubate on ice for 3 min.

15. spin and discard supernatant

Lysis and sonication

16. prepare 50 ml Falcon with 40 ml LSB / 100 mM sucrose

17. resuspend cells in LSB to final volume of 2,7 ml

18. add 300 µl Sarcosyl 20%

19. transfer carefully onto sucrose cushion (cut off tips)

20. spin 10 min; 4ºC; 4000 g; suck off supernatant

21. take up in 2 ml TE

22. sonicate to reduce DNA length between 200 and 1000 bp (it’s better to make DNA fragments between 500 and 1000 bp if you just want to get signal from any locus: yes or no; if you want to look at spreading of binding sites for your protein through the region you can vary time of crosslink {i.e. 5 min} and concentration of formaldehyde {to 0,3%} and get DNA fragments about 200 – 300 bp)

I don’t do several next steps but you can think about this optimization:

23. transfer sonified material into Eppendorf tubes (1 ml per tube)

24. add CaCl2 to 2 mM final concentration

25. add Micrococcal Nuclease (adjusted enzymatic activity!)

26. incubate for 10 min 37ºC

27. +20 l 0,5 M EGTA

28. +100 l 11x Net Buffer

29. spin for 2 - 3 min in bench top centrifuge – maximum speed (it’s better to use centrifuge with cooling)

30. take aliquots equivalent to 5 – 10 mg of tissue

GO TO IMMUNOPRECIPITATION

For cells:

1. Collect cells and resuspend them in 4,5 ml of PBS or medium (RT; prot. inh.)

2. add 0,5 ml 10x formaldehyde mix: 


7,1 ml Paro Fixation solution RT

                                                                                            2,9 ml formaldehyde (37% stock)

3. incubate 10 min. RT

4. stop with 0,25 ml 2,5 M Glycin (20x) (prewarmed to 37ºC), incubate 10 min. on ice.          Spin 800 rpm; 10 min; 4ºC
5. wash pellet in 5 ml Paro Rinse 1 – 5 min on ice (prot. inh.)

6. spin 800 rpm; 10 min; 4ºC
7. wash pellet in 5 ml Paro Rinse 2 – 5 min on ice (prot. inh.)

8. spin 800 rpm; 10 min; 4ºC

9. resuspend in 1,8 ml Lysis buffer (prot. inh.)

10. incubate 15 – 20 min. on ice

11. sonicate (as above)

12. take aliquots equivalent to 5x106 – 107 cell – for 1 IP 

     Immunoprecipitation:

1. dilute samples ten times by Dilution buffer (prot. inh.)

2. add protein-A-sepharose: 15 – 20 µl per IP (this step is necessary to get rid of all that crap that sticks to protein-A-sepharose; I usually collect all samples to one 15 ml Falcon and add protein-A-sepharose)

3. incubate for 2-3 h on 4ºC with rotation

4. spin 10 – 15 sec on bench top centrifuge (max speed)

5. aliquote samples (diluted ten times)  of supernatant in fresh Eppendorf tubes

6. add antibody and incubate from 4 h to overnight (as I do) at 4ºC with rotation (use one sample as no-antibody control; also you can do ChIP without Ab and chromatin – check you solutions). At the same time incubate protein-A-sepharose (20 µl/IP + one extra) with BSA (100 mg/ml) (it might be a good idea to use also E.coli DNA but you have to be sure that E.coli DNA doesn’t give band in PCR with your primers {I gave it up})

7. spin down protein-A-sepharose, wash once with dilution buffer and add to samples.

8. incubate on 4ºC; 2 – 3 h with rotation.

9. Wash:

1-2 x Low Salt Buffer 1

3-4 x High Salt Buffer 1

1 x LiCl buffer

2-3 x TE

each wash step: 5 – 10 min with rotation; RT

10. Elute immune complex by adding 250 µl elution buffer (1% SDS; 0,1M NaHCO3) for 20 – 25 min with rotation; RT. Spin down beads, transfer supernatant to fresh tubes and repeat elution. Combine eluates.

11. add 10 µl 5M NaCl, 20 µl 1M Tris-HCl (pH 6,5), 10 µl 0,5M EDTA and 3 µl Proteinase K (20 mg/ml). Incubate for 4 h on 65ºC.

12. Make phenol/chlorophorm extraction. Precipitate DNA by ethanol (add 10 µl 5M NaCl; 3 µl glycogen)

13. make PCR or Southern.

Solutions:

For tissues:

Low Salt Buffer: 0,1M NaCl; 10 mM Tris-HCl (8,0); 1 mM EDTA; 0,1% NP40

High Salt Buffer: PBS / NP40 0,5% / 1M NaCl

For cells:

Paro Fixation: 50 mM Hepes (8,0); 1 mM EDTA; 0,5 mM EGTA; 100 mM NaCl;

Paro Rinse 1: 10 mM Tris (8,0); 10 mM EDTA; 0,5 mM EGTA; 0,25% Triton X-100; 10 mM Na-Butyrate (fresh {it’s really necessary if you do something with histones; I usually don’t use it})

Paro Rinse 2: 10 mM Tris (8,0); 1 mM EDTA; 0,5 mM EGTA; 0,2 M NaCl; 10 mM Na-Butyrate (fresh)

Lysis buffer: 1% SDS; 10 mM EDTA; 50 mM Tris (8,1)

For immunoprecipitation:

Dilution buffer: 1% TX-100; 4 mM EDTA; 40 mM Tris (8,1); 300 mM NaCl; 10 mM Butyrate (fresh)

or
                          0,01% SDS; 1,1% Triton X-100; 1,2 mM EDTA; 16,7 mM Tris (8,1); 167 mM NaCl

   You can choose buffer that works better. I usually use second.

Low Salt Buffer 1: 0,1% SDS; 1% TX-100; 2 mM EDTA; 20 mM Tris (8,1); 150 mM NaCl

High Salt Buffer 2: 0,1%; 1% TX-100; 2 mM EDTA; 20 mM Tris (8,1); 500 mM NaCl

LiCl buffer: 0,25 LiCl; 1% NP40; 1% deoxycholate; 1 mM EDTA; 10 Tris (8,1)

