RPA- ChIP-seq Protocol

Chromatin IP (ChIP)
A. Chromatin Crosslink and Sonication 

1. Collect cultured cells and count the cell number. Make 1~2 million cells per ml with media. 

2. Add 1/37 volume of 37% formaldehyde (Sigma F1635-25ML, final concentration:1%) to the cells with swirling. Incubate it for 10 min at 37˚C **use formaldehyde bottle opened within 3mo.  
3. Add 1/20 volume of 2.5 M Glycine (dissolved in PBS pH7.4) with swirling (final concentration: 0.125 M). Invert the flask a few times.

4. Centrifuge it at 1500 rpm for 5 min at 4˚C

5. Re-suspend cell pellet with 10 ml of cold PBS, spin down (1500 rpm, 5 min, 4˚C)

6. Re-suspend cells with 1 ml of cold PBS (per 20 million cells). Transfer cell suspension to 1.5 ml Eppendorf tube, spin at 3000 rpm for 5 min at 4˚C

7. Decant supernatant **stopping point: the cell pellet can be snap freeze at this point with dry ice for 5 min and store at -80˚C if needed. Cell pellet should be good for a year or so.

8. Re-suspend cell pellet with 850 ul of RIPA buffer (10 mM Tris-HCl, pH 7.6, 1 mM EDTA, 0.1% SDS, 0.1% Na-Deoxycholate, 1% Triton X-100). Add 100 ul of Complete Mini EDTA-free (Roche, 1 tab/ 1 ml dH2O) .
9. Sonicate the samples using Branson probe sonicator with 20 cycles of 20 second ON/30 second OFF. Check chromatin size on 2% gel. 
10. Spin down the samples at 14,000 rpm for 10 min at 4˚C. Transfer supernatant to another tube.

11.  Go directly to Immunoprecipition step or add 0.1 volume of 50% Glycerol and store at -80˚C**stopping point
B. Immunoprecipitation

1. Take 40 ul of Dynabeads Protein A/G to an Eppendorf tube. Add 600 ul PBS to the tube, mix it, and put the tube into magnetic stand for 1 min. Aspirate off PBS.
2. Resuspend beads with 100 ul PBS and 5 ug of antibody.
3. Rock the tube for 30 min at RT with tapping the tube every 10 min.

4. Meanwhile, prepare 40 ul of Dynabeads Protein A as step1. Transfer ~450 ul of chromatin sample (= 10 million cells) into the tube with Dynabeads to pre-clear chromatin. Rotate the tube at 4˚C for ~30 min.

5. Wash the beads + RPA antibody with 200 ul of PBS twice. Rock the tube for 5 min at RT each time.

6. Transfer pre-cleared chromatin into the antibody-bound beads. Rotate the tube vertically overnight at 4˚C.

7. Wash the beads as below (10 min with rotation, at 4˚C)



2x with 1 ml of RIPA buffer



2x with 1 ml of RIPA buffer + 0.3 M NaCl 



2x with 1 ml of LiCl buffer



(0.25M LiCl, 0.5% NP-40, 0.5% NaDOC, store at 4˚C)



1x with 1 ml of TE (pH8)+ 0.2 % Triton X-100 



1x with 1 ml of TE (pH8)

8. re-suspend the beads with 100 ul of TE**stopping point: store at -20˚C

9. Add 3 ul of 10% SDS and 5 ul of 20 mg/ml Proteinase K. Incubate it at 65˚C for 4h. Vortex the tube every 0.5-1h.

10. Purify DNA using Zymo ChIP DNA purification column.
11. Quantify DNA using Qubit high-sensitivity dsDNA kit (Thermo)

12. Construct library using Ovation ultralow library system V2 (NuGen)

13. Quantify using Qubit high-sensitivity dsDNA kit and estimate library size by Tape station D1000 assay (Agilent)

