Procedure:

1st Day

1. Homogenize 50-500 mg of frozen post-mortem gray matter tissue with Douncing Buffer. 

!CAUTION! Human tissue must be handled with care under strict safety conditions.  It should be handled at BSL-2 or higher safety standards. 

(i) take previously dissected, post-mortem brain from -80oC and dounce them in 5X brain volume of Douncing Buffer and place in 2.0 mL microcentrifuge tube. Matched sample and control pairs are processed simultaneously.

2. Micrococcal Nuclease (MN) Digestion

(i) add 5U/mL of Micrococcal nuclease to the sample and mix within the solution by pipetting up and down before placing on ice.  

▲CRITICAL STEP It is important to do this step quickly since MN has the ability to act at even 4oC.

(ii) incubate samples for 7 minutes at 37oC.  

(iii) after the 7 minute incubation, add 0.5M EDTA to a concentration of 10mM to stop the MNase activity.

3. Hypotonisation
(i) place samples into a 15 mL falcon tube and add 10X the sample volume of 0.2mM EDTA, 1/2000 sample volume of 0.2M benzamidine and 1/1000 sample volume of 0.1M phenylmethanesulphonylfluoride (PMSF).  The latter two compounds are used as Protease Inhibitors.

▲CRITICAL STEP It is important to keep the samples on ice during all these steps.

(ii) incubate sample for 1 hour, while vortexing it every 10 minutes.

(iii) At the end of the hour long incubation add 1/2000 sample volume of 3M      DTT, yet another Protease inhibitor.

(iv) vortex sample once more and centrifuge at 3175 RCF for 10 minutes at 4oC.

▲OPTIONAL STEP Precleansing with Protein G Agarose.



1. Take supernatant and put in new 15 mL falcon tube.



2. Add 500 µL of Protein G Agarose.



3. Rotate at room temperature for 30 min.



4. Centrifuge at 4000rpm for 10 min at 4oC.
(v) distribute supernatant so that 500 µL are used as Input control (containing only genomic DNA) and the rest is split into two tubes containing 1600 µL of sample each – which are for chromatin immunoprecipitation (ChIP) samples.

(vi) the Input control is placed at -80oC O/N until further use.

(vii) To the ChIP samples - add 1:10 volume of 10XFSB and 4μg of antibody, then vortex the samples and rotate them at 4oC overnight. 

!CAUTION! Amount and dilution of antibody may require optimization. 

2nd Day
!CAUTION! Begin 2nd day by washing the Protein G Agarose that will be used to isolate nucleosomal DNA.  Since agarose beads are very sensitive it is necessary to cut off the heads of the tips whenever pipetting any solution containing agarose beads.

1. Probing Protein G Agarose Beads to DNA 

(i) add 1.6 mL 1XFSB to 245 µL protein G-agarose (enough for 4 tubes) in a 2 mL microcentrifuge tube (loop).

(ii) separate the solution into two 2 mL tubes and refill each up to 1.6 mL with 1X FSB.

(iii) rotate at R.T. for 30 sec and centrifuge at 0.1 RCF for 30 sec.

(iv) remove the supernatant using a vacuum.

(v) add 1.6 mL 1X FSB once again, rotate the samples for 30 sec and then centrifuge at 0.1 RCF for 30 sec.

(vi) remove the supernatant once again and combine both tubes with 1.5 mL 1XFSB.

(vii) add 15 µL sonicated Salmon sperm DNA (10mg/mL). 

!CAUTION! This step should, in principle, reduce non-specific binding of the immunoprecipitate to the beads.  However, this also could lead to false positives for some of the (human) DNA sequences. 
(viii) rotate at R.T. for 30 min, then centrifuge at 0.1 RCF for 30 sec.

(ix) remove the supernatant and add 200 μL of 1XFSB.

(x) add 90 µL of agarose beads into each ChIP sample and rotate at 4oC for 1 hr.

(xi) add 1mL of 1XFSB into remaining agarose beads to serve as a negative control and rotate at 4oC for 1 hr.  

(xii) after the hour long incubation, centrifuge the samples and negative control at 0.1 RCF for 30 sec and discard the supernatant.

2. Washing the Beads
!CAUTION! Washing Buffers must be kept at 4oC until use and are to be used only if are less than a month old.
(i) add 1 mL of each washing solution to the beads and rotate for 3 min at RT.

(ii) centrifuge at 0.1 RCF for 30 sec.  

(iii) discard supernatant using vacuum.
        * Each washing solution

           -- Low salt washing buffer

           -- High salt washing buffer

           -- Lithium chloride solution – only rotate at R.T. for 1 minute!

           -- TE buffer (10 mM Tris, 1 mM EDTA pH=8


3. Elution

▲CRITICAL STEP Make fresh Elution Buffer for every experiment on the day it is to be used.
(i) add 250 µL of freshly prepared elution buffer to each sample.

(ii) rotate for 15 min at R.T., then centrifuge at 0.4 RCF for 1 min.

(iii) save the supernatant in a 2.0 mL microcentrifuge tube (Loop).

(iv) add 250 µL of elution buffer to each sample and vortex by hand for a few seconds.  Then vortex samples for 15 minutes on a mulitvortexer.

(v) centrifuge at 16 RCF rpm for 4 minutes and save supernatant in same 2.0 mL tube (Loop).
4. Digest Protein
(i) add 10 μl 0.5M EDTA, 25 μl 0.8M Tris-HCl, pH 6.5, 10 mg/ml Proteinase K (1/200 sample) to each ChIP sample.
(ii) to each Input control add lysis buffer for proteinase K digestion (1/10 of sample buffer) and 10mg/ml Proteinase K (1/200 of sample buffer).
(iii) incubate Input and ChIP samples in 52oC for at least 3 hrs.
5. Phenol/Chloroform extraction 
!CAUTION! Experiment requiring phenol/chloroform should be performed under the hood.  Use nitrile gloves when handling phenol/chloroform.
(i) after the 3 hour incubation we add the 500 μl phenol-chloroform to each sample.
 
(ii) vortex all samples for several seconds, then centrifuge at 13 RCF rpm for 5 min.

(iii) at this point two phases will be present and we are interested in the content of the top phase.  Take out the top phase and put it into a 2 mL microcentrifuge tube.

(iv) add a mixture of 2µL of Glycogen and 50µL of 3M sodium acetate to each sample along with 1.375 mL of 100% Ethanol.

(v) vortex all samples vigorously and place them in -80oC overnight.

3rd Day
(i) remove samples form -80oC and place them on ice for them to thaw.

(ii) centrifuge at 15 RCF for 10 minutes at 4oC.

(iii) carefully remove supernatant without disturbing the pellet at the bottom of the tube.

(iv) add 1 mL of cold 75% Ethanol to each sample and then invert them 4-6 times.

(v) centrifuge at 18 RCF for 5 min at 4oC.

(vi) remove supernatant once more and allow the pellets to air dry.

(vii) dissolve dried pellets in 50 µL of 4mM Tris-HCl, pH8 and store at -80oC until further use.

