Chromosome conformation capture analysis
Prepare and cross-link cells

1. Grow 1 × 107 cells in appropriate culture medium. 

2. Fix in 2% formaldehyde, incubate 10 min at room temperature.
3. Add  2.5M glycine (0.125M final concentration) and incubate 5 min at room temperature.

4. Discard the medium and wash with 10 ml cold PBS. 

5. Centrifuge cells 5 min at 1500 rpm, at 4°C, resuspend pellet in 5 ml ice-cold lysis buffer (5ml for 10 million cells):

10 mM Tris·Cl, pH 8.0 

50ul of 1M 
10mM NaCl


10ul of 5M

0.2% NP-40 


50ul of 20%

complete protease inhibitors 
100ul of 50X (50X=1tabelet in 1ml PBS)

total =5ml

rotate 1h 30’ 4°C.
Digest cross-linked cells

6. Centrifuge cells 5 min at 1500 rpm, room temperature, resuspend in 500 µl of 1.2× appropriate restriction enzyme buffer (DpnII buffer). 

7. Add 7.5 µl of 20% SDS (final concentration 0.3%) and shake 30’ at 65°C, 30’ at 37 °C 900 rpm at Thermomixer.

8. Add 50 µl of 20% Triton X-100 (final concentration 1.8%)  and shake 1 hr at 37°C, 900 rpm at Thermomixer. Aliquote 5 ul for undigested control.
9. Add 400 U restriction enzyme (NEB DpnII). Mix well and incubate overnight at 37°C.

Check restriction efficiency: This is global control. One can do qPCR for your view point.  
· 5ul sample, 95ul ddw, 2ul proteinase K, 65°C 1h.

· Phenol/CHCl3 extraction
· Run 25ul on 0.8% agarose gel

10. Inactivation: incubate 30 min at 65°C
Ligate cross-linked cells 
11.  Transfer digested chromatin to 50 ml falcon tube, add the following:

700 µl of 10× ligation buffer (Roche)
distilled water up to 7 ml
20 µl ligase (5U/ul)/ tube  

Incubate 4hr at 16°C followed by 30 min incubation at room temperature (one can do  ON)
Reverse cross-links and purify 3C template

12. Add 15 µl of 20 mg/ml proteinase K, and incubate overnight at 65°C.

13. Add 15 µl of RNase (20 mg/ml) and incubate for 45 minutes at 37°C.
14. Add an equal amount of 1:1 (v/v) phenol/chloroform to each of the tubes, vortex for 30 sec, and centrifuge 10 min at 4500 rpm, room temperature. Save the aqueous phase.
15. Ethanol precipitation. Keep 2h at -80 °C  then spin 1h at 4500 rpm.
16. Wash the pellets with 70% ethanol, spin 4500 RPM, 10 min, 4°C.

17. Dry the pellets and dissolve in a total volume of 150 µl TE buffer, pH 8.0 then incubate at 55°C 20 min (this is the 3C template).

· Check ligation by running 2ul together with the cut DNA on 0.6% agarose gel

Digest with 4 cutter
18. Cut 150 ul of the 3C DNA in 250 ul restriction reaction with 100U enzyme 37°C O.N. (Csp6i in Buffer B from Fermentas)
19. Check cutting: run 2.5ul on 1% agarose gel. 
20. Inactivation: 65°C 20min.

Ligate 4C DNA
21. Total ligation volume 7 ml. 700ul 10X buffer, 250ul DNA, 5.8 ml ddw, 20ul 5U/ul. incubate 4hr at 16°C followed by 30 min incubation at room temperature. 

22. Verify that the DNA is ligated by running 25ul together with cut DNA in 1% gel.

23. PCI, transfer to 50ml tube.
24. Ethanol precipitation. 

25. Wash the pellets with 70% ethanol, spin 4500 RPM, 10 min, 4°C.

26. Dry the pellets and dissolve in a total volume of 400 µl ddw, 55°C 20 min.
Clean the DNA with Qiagen PCR purification kit. Use 2 columns for 10 milion cells. Elute each column in two steps of 50ul 10mM Tris pH=8.0. Determine the DNA concentration with nanodrop. This is the 4C DNA. 

Final PCR
27. Take 3 ug of 4C DNA per viewpoint into 15x 50 ul reactions of PCR with each bait primers with Roche long expand PCR kit (26~29 cycles). Purify using two Qiagen PCR purification columns. 
Library construction

28. Pool all baits (upto 3 ug of 4C DNA) to make library following HiC protocol. Purify DNA from End-repair and dA-tailing by Zymo DNA concentrator column. Use 0.85x Ampure beads to purifiy DNA from ligation and use 1x Ampure beads from final PCR reaction (4 cycles).
