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ChIP protocol 

(using chicken anti-GFP antibody (IgY) + Rabbit anti-IgY secondary ab)

Day 1 

A. Tissue harvesting and crosslinking:

1. Harvest 200 mg fresh weight inflorescences (about 50 inflorescences) into 10ml cold 1xPBS solution.

2. Add 270 (l of 37% formaldehyde  (final concentration is 1%)). Let it sit for 4 min then vacuum infiltrate for about 25 min (totally <=30 min). Tissue may not sink. It’s OK.

3. Transfer tissue to 10 ml cold 0.125 M glycine (in 1xPBS) to quench crosslinking reaction. Vacuum infliltrate for <= 5 min. Then rinse with 10 ml cold 1xPBS for 3 times.

4. Remove liquid as much as possible on paper tower. (This is the only stop piont. You may shock-freeze plant material in liq N2 and store at –80(C.)

Note: longer exposure to formaldehyde leads to loss of IP material.  

B. Protein-DNA extraction:

Prepare: 

       a.  Nuclei extraction buffer + proteases inhibitors + (-ME (3.12(l/ml): 2ml/sample

       b. ChIP dilution buffer + protease inhibitors: 0.75 ml/sample

1. Grind samples with mortar and pestle pre-cooled with liq N2.

2. Add tissue powder to 2 ml cold nuclei extraction buffer + protease inhibitor + (-ME. Vortex and let sit on ice for 10 min.

3. Filter sample trough Miracloth into a cold falcon tube. Repeat 2 times. Squeeze the miracloth to extract all liquid. 

4. Transfer filtrate into a cold 2 ml tube.

5. Spin for 10 min at maxium speed at 4(C. Discard supernatant. 

6. Resuspend pellet in 75 (l nuclei lysis buffer by pipeting up and down. Leave sitting in ice for 30 min with occasional stirring.

7. Bring final volume up to 700 (l with ChIP dilution buffer without Triton. ----- Save 10 (l to run on on 1.5% agarose gel (optional). 

8. Add 200 (l glass beads (use a PCR tube to measure) (0.5 mm Biospec Car # 11079105). 

C. Sonication:

1. Sonicate 5 x 10 s on ice (Fisher Dismembrator, 30% output. Spiker lab.) Put on ice for 1 min between sonication steps. (If there is foaming, spin it down between sonication.) 

2. Centrifuge at maxium speed for 10 min at 4 (C.

3. Transfer clean supernatant to a new 2 ml tube. Adjust volumes to attain 750 (l with ChIP dilution buffer and add 37.5 (l of 22% Triton X-100 to final con of 1.1%.------ Save 10 (l to run on on 1.5% agarose gel (optional).

Note: DNA from step B8 usually ranges from 200-2000 bp; After sonication,  DNA should be a smear between 0.5-1.5 kb. So in the gel, DNA from C3 usually centers around 500 bp and seems to be more intense.

D. Preparation of magnetic beads:

1. Take 250 (l protein A coated magnetic beads put into a 15 ml Falcon tubes. Remove the liquid with magenetic rack. Resuspend beads in 10 ml cold 1 x PBS (pH 7.4) + 5 mg/ml BSA solution. Rotate for 10 min at 4 (C.

2. Collect beads with the magnetic rack. Remove supernatant.

3. Repeat step 1-2 for two more time. Resuspend beads with 4 ml cold 1 x PBS (pH 7.4) + 5 mg/ml BSA solution.

4. Transfer 2 ml of beads to a 2 ml tubes. Add 20 (g of sheared ssDNA and 6 (g Rabbit anti-IgY antibody. Incubate tubes with rotation at 4(C for over night. 

5.  Transfer 2 ml of beads to another 2 ml tubes. Remove all liquid. Wash beads with 2ml of PBS/BSA twice. Resuspend in 65 (l PBS/BSA------ for pre-clearing.

E. Preclearing:

1. Add 30 (l of BSA-coated beads without antibody (from D5) to each tube (from C3).  Incubate for 2 hr at 4 (C with rotation.

2. Collect beads with the magnetic rack. Transfer cleared solution to a new tube----  

      Save 10 (l (1/75) as “INPUT”. Store at –20 (C.

3. Split each  sample into two (370 (l each). One half for IP, another half as   

  “No AB” control. 
F. IP:

         Add 5 (g sheared salmon sperm DNA and 5 (g of Chicken anti-GFP antibody per tube. Rotating overnight at 4 (C.---“IP”

        Add 5 (g sheared salmon sperm DNA per tube. Rotating overnight at 4 (C.----“No ab”. 

Day 2:

G. Secondary ab:

        Wash the 2nd ab/BSA coated beads twice with 2 ml cold BSA/PBS. Resuspend in 130 (l PBS/BSA. Add 30 (l beads to each tube (both “IP” and “No AB”). Incubate for 1.5 hr at 4 (C with rotation.

H. Washing:

1. Wash 3x with cold 1 ml Low salt wash buffer, rotating for 30 min at room temperature.  Discard the liquid.

2. Wash 3x with cold 1 ml high salt wash buffer, rotating for 30 min at room temperature.  Discard the liquid.

3. Wash 3x with cold 1 ml 250 mM LiCl buffer, rotating for 30 min at room temperature.  Discard the liquid.

4. Wash 3x with cold 1 ml 500 mM LiCl buffer, rotating for 30 min at room temperature.  Discard the liquid.

5. Wash 2x with cold 1 ml TE, rotating for 10 min at room temperature.  Discard the liquid.

Note: For other antibodies and/or beads, you may need to optimize the wash cycles. 

I. Elution: 

1. Add 50 (l nuclei lysis buffer. Incubate at 65 (C for 15 min

2. Remove and store the nuclei lysis buffer. Then add another 50 (l nuclei lysis buffer. Repeat step 1 once. Combine the two elutions (about 100 (l) .

3. Discard beads.

J. Reverse crosslinking:

       1.  Add 6 (l of 5 M NaCl. Incubate overnight at 65 (C. Wrap tubes with parafilm.

4. Also reverse crosslink of INPUT control by adding 90 (l of nuclei lysis buffer 

     and 6 (l of 5 M NaCl (final con 0.3 M). Wrap tubes with parafilm. Incubate at 65     

    (C for overnight.

Day3

    K. DNA cleanup:

   Use Qiagen PCR purification Kit. 

1. To each sample add 550 (l PB. Shake 30 min at RT.

2. Pass the sample through column twice. 

3. Follow the instruction in the manual.

4. Elute twice with 100 (l EB. 

L. PCR 

    IP sample (DNA)  
6 (l

    10 x Taq buffer

2 (l

    5 mM dNTP mix

1 (l

    Oligo 1


1 (l

    Oligo 2


1 (l

    Taq


0.5 (l

    ddH2O


bring to 20 (l

94 C     
3 min

94 C  
15 sec

55 C

40 sec     32-38 cycles (optimize the cycle number for each oligo pair)  

72 C

40 sec

 4 C

----

Note: 

a. Before start your IP, optimize the sonication time (step A, D,E, J and K, then run a 1.5% agroase gel.), crosslink time (No more than 30 min!) and test if the antibody can still bind after the crosslink (Step A through H, then do western blotting).

b. Play with the washes and PCR cycles to get the best result.

c.  You may want to use some kinds of robust polymerases. 

Buffers

10 x PBS pH 7.4   1L

  NaCl  

80g 

1.37 M

  KCl


2.0g 

26.8 mM

  Na2HPO4

14.4g 

78.1 mM

  KH2PO

42.4g  

14.7 mM

   Adjust pH to 7.4

   Sterilize by autoclaving

Nuclei extraction buffer              
1L

100mM MOPS


20.9 g      

10mM MgCl2



2 g

0.25M Sucrose


85.58 g

5% Dextran T-40


59 g

2.5% Ficoll 400


25 g

20mM beta mercaptoethanol

1.4 ml

Protease Inhibitors 


10 ml

Adjust pH to 7.6. Filter sterilize.

Nuclei lysis buffer


1L

50mM Tris pH8.0


50 ml 1M Tris pH 8.0

10mM EDTA



20 ml 0.5 M EDTA

1% SDS



100 ml 10% SDS

ChIP dilution buffer


1L




Upstate

16.7mM Tris pH8.0


17 ml 1 M Tris pH8.0


16.7 mM

16.7mM NaCl



3.3 ml 5 M NaCl


167 mM

1.2mM EDTA



2.4 ml 0.5 m EDTA


1.2 mM

0.001% SDS



0.1 ml 10% SDS


0.01%

Triton X-100










1.1%

22%Triton X-100 (prepare with ChIP dilution buffer w/o inhibitors)



Low Salt buffer



50 ml
0.1% SDS




500 (l of 10% SDS

1% Triton X-100



500 (l

2mM EDTA




200 (l of 0.5 M EDTA

20mM Tris-HCl, pH 8.0


1 ml of 1 M Tris-Cl pH 8.0

150mM NaCl




1.5 ml of 5 M NaCl

High Salt buffer


50 ml
0.1% SDS



500 (l of 10% SDS

1% Triton X-100


500 (l

2mM EDTA



200 (l of 0.5 M EDTA

20mM Tris-HCl, pH 8.0

1 ml of 1 M Tris-Cl pH 8.0

500mM NaCl



5 ml of 5 M NaCl

LiCl 250 mM






50 ml

0.25M LiCl






0.53 g

1% NP40 (IGEPAL-CA630; Sigma I3021)


500 (l

1% deoxycholate





0.5 g

1mM EDTA





 
100 (l of 0.5 M EDTA 

10mM Tris-HCl, pH 8.0




500 (l of 1M Tris-Cl, pH 8.0

LiCl 500 mM






50 ml

0.5M LiCl






1.06 g

1% NP40 (IGEPAL-CA630; Sigma I3021)


500 (l

1% deoxycholate





0.5 g

1mM EDTA





  
100 (l of 0.5 M EDTA

10mM Tris-HCl, pH 8.0




500 (l of 1M Tris-Cl, pH 8.0

TE buffer pH 8.0

100 ml

10 mM Tris.Cl pH 8.0          
1 ml 1M Tris.Cl pH 8.0

1 mM EDTA pH 8.0

200 (l 0.5 M EDTA pH8.0

Protease inhibitor cocktails (use both together 1:100 dilution)

Cocktail A (100x) all reagents from Sigma






Final Con

100 x Stock

AEBSF (A8456) 


20 mM

2 M (480 mg/ml in ddH2O)


Chymostatin (C7268)


2 mg/ml 
200 mg/ml (in DMSO) 

Leupeptin (L2884)


2 mM

0.2 M (99 mg/ml in ddH2O)

Pepstatin A (P5318)

  
100 µM
0.01 M (6.8 mg/ml in EtOH)

Aprotinin (A6012)


100 µg/ml       
10 mg/ml (in dd H2O)



Antipain (A6191)


10 mM  
1 M (605 mg/ml in dd H2O)

Cocktail B (100x)

Protease inhibitor cocktail (Sigma P9599)
Qiangen PCR purification Kit

