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Introduction

The first step of a ChIP assay is the cross-linking in order to fix the cells. Cross-linking is typically achieved by using 
formaldehyde which forms reversible DNA-protein links. Formaldehyde rapidly permeates the cell membranes and 
enables a fast cross-linking of closely associated proteins in intact cells. However, formaldehyde is usually not effective 
to cross-link proteins that are not directly bound to the DNA. For example, chromatin interactions with inducible 
transcription factors or with cofactors that interact with DNA through protein-protein interactions are not well preserve 
with formaldehyde. So, for higher order and/or dynamic interactions, other cross-linkers should be considered for 
efficient protein-protein stabilization such as the Diagenode ChIP cross-link Gold. This reagent is to use in combination 
with formaldehyde. The protocol involves a sequential fixation. A first protein-protein fixation by the ChIP cross-link Gold 
followed by protein-DNA fixation by formaldehyde.

Format: supplied as a 250 x concentrated solution

Shipping conditions: shipped at -20°C

Storage conditions: Store at -20°C; for long storage, store at -80°C. Avoid multiple freeze-thaw cycles.
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Protocol

The protocol described below is for the use of ChIP cross-link Gold in association with the iDeal ChIP-seq kit for 
Transcription Factors (Cat. No. C01010054, C01010055 and C01010170) or Chromatin shearing optimization kit – Low 
SDS (for Transcription Factors) (C01020013) 

STEP 1. Cell collection and DNA-protein cross-linking 
1.  Remove the medium from the flask and wash the cells two times with PBS (20 ml for a 175 cm² culture flask).

2.  Add PBS/MgCl2 (PBS with 1 mM MgCl2) to the cells (20 ml for a 175 cm² culture fask).

3.  Add 80 µl of ChIP cross-link Gold to the flask. Immediatly swirl to get the ChIP Cross-link Gold into solution. It may
form a white precipitate after the addition of the ChIP Cross-link Gold. However it will be dissolved by gently mixing

4.  Incubate at RT for 30 min. For optimal fixation, this timing may vary between 30 min and 45 min

5.  Remove the fixating solution and wash 2 times with PBS.

6.  Add 20 ml of PBS to the cells

7.  Dilute formaldehyde in Fixation buffer  to a final concentration of 11%

8.  Add 2 ml of diluted formaldehyde to the 20 ml of PBS. Incubate the cells for 15 minutes at room temperature with
gentle shaking. The fixation time can depend on your target of interest (between 10 and 20 min).

9.  Add 1/10 volume of Glycine to the cell culture medium to stop the fixation. Incubate for 5 minutes at room temperature
with gentle shaking

Note: The fixed cells can be stored at -80°C for up to 4 months. However, we strongly recommend using freshly fixed
cells for preparation of sheared chromatin prior to ChIP for ChIP-sequencing.

10.  Continue with “STEP 2. Cell lysis and chromatin shearing” of the iDeal ChIP-seq kit for Transcription factors or
Chromatin shearing optimization kit – Low SDS (for Transcription Factors)

STEP 2. Cell lysis and chromatin shearing 

For adherent cells (~25 million cells): 

11a.  Remove the medium and wash the cells once with 20 ml of PBS. Keep everything at 4°C from now on. 

12a.  Add 5 ml of cold lysis buffer iL1b to the plate and collect the cells by scraping. 

13a.  Rinse the flask with an additional 20 ml of buffer iL1b. 

14a.  Incubate at 4°C for 20 minutes. 

For suspension cells (~25 million cells): 

11b.  Collect the cells by centrifugation at 1,600 rpm and 4°C for 5 minutes. 

12b.  Wash the cells once with 20 ml of PBS. Keep everything at 4°C from now on. 

13b.  Resuspend the cells in 25 ml of cold lysis buffer iL1b. 

14b.  Incubate at 4°C for 20 minutes. 

15.  Centrifuge at 1600 rpm and 4°C for 5 minutes. Discard the supernatant and resuspend the cells in 15 ml lysis buffer
iL2. Incubate at 4°C for 10 minutes with gentle mixing.

16.  Centrifuge at 1,600 rpm and 4°C for 5 minutes.

17.  Add 1/200 volume protease inhibitor cocktail (PIC) to shearing buffer iS1b.

18.  Discard the supernatant and resuspend the cells in shearing buffer iS1b + PIC to a final concentration of 15 million
cells/ml. Resuspend by pipetting up and down.
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19.  Shear chromatin by sonication using the Bioruptor®. An initial time course experiment is recommended.

•  For Bioruptor® Standard or Plus use High power setting for 10-30 cycles (30 seconds ON, 30 seconds OFF). Stop
the system after each run of 10 cycles, vortex and spin down sample.

•  For Bioruptor® Pico, sonicate samples for 5-15cycles (30 seconds ON, 30 seconds OFF). Vortexing is not required
between runs.

20.  Centrifuge at 13,000 rpm (16,000 x g) for 10 minutes and collect the supernatant which contains the sheared
chromatin.

STEP 3. Sheared chromatin analysis 
21. Take 50 µl of sheared chromatin for shearing assessment.

22.  Add 2 µl of diluted RNase cocktail and incubate 1h at 37°C (dilution of 1µl of cocktail RNase in 150 µl of ChIP-seq
grade water).

23.  Add 50 µl of elution buffer iE1 and 4 µl of elution buffer iE2, mix thoroughly.

24.  Incubate samples at 65°C for 4h (or overnight).

25.  Extract DNA once with an equal volume of phenol/chloroform/isoamyl alcohol (25:24:1). Incubate the sample at RT
for 10 min on a rotating wheel.

26.  Centrifuge for 2 min at 13,000 rpm at RT. Transfer the top aqueous phase into a new 1.5 ml tube.

27.  Add 1 volume of chloroform/isoamyl alcohol (24:1). Incubate the sample at RT for 10 min on a rotating wheel.

28.  Centrifuge for 2 min at 13,000 rpm at RT. Transfer the top aqueous phase into a new 1.5 ml tube.

29.  Precipitate the DNA by adding 10 µl DNA precipitant, 5 µl of co-precipitant, and 500 µl of cold 100% ethanol to the
sample. Incubate at -80 °C for 30 min.

30.  Centrifuge for 25 min at 13,000rpm at 4°C. Add 500 µl of ice-cold 70% ethanol to the pellet.

31.  Centrifuge for 10 min at 13,000 rpm at 4°C. Air-dry the pellet.

32.  Re-suspended the pellet in 20 µl of TE buffer.

33.  Run samples in a 1.5% agarose gel.
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FOR RESEARCH USE ONLY. 

Not intended for any animal or human therapeutic or diagnostic use.
© 2015 Diagenode SA. All rights reserved. No part of this publication may be reproduced, transmitted, transcribed, 
stored in retrieval systems, or translated into any language or computer language, in any form or by any means: 
electronic, mechanical, magnetic, optical, chemical, manual, or otherwise, without prior written permission from 
Diagenode SA (hereinafter, "Diagenode”) . The information in this guide is subject to change without notice. Diagenode 
and/or its affiliates reserve the right to change products and services at any time to incorporate the latest technological 
developments. Although this guide has been prepared with every precaution to ensure accuracy, Diagenode and/or its 
affiliates assume no liability for any errors or omissions, nor for any damages resulting from the application or use of this 
information. Diagenode welcomes customer input on corrections and suggestions for improvement.

NOTICE TO PURCHASER

LIMITED LICENSE

The information provided herein is owned by Diagenode and/or its affiliates. Subject to the terms and conditions that govern 
your use of such products and information, Diagenode and/or its affiliates grant you a nonexclusive, nontransferable, non-
sublicensable license to use such products and information only in accordance with the manuals and written instructions 
provided by Diagenode and/or its affiliates. You understand and agree that except as expressly set forth in the terms and 
conditions governing your use of such products, that no right or license to any patent or other intellectual property owned 
or licensable by Diagenode and/or its affiliates is conveyed or implied by providing these products. In particular, no right 
or license is conveyed or implied to use these products in combination with any product not provided or licensed to you 
by Diagenode and/or its affiliates for such use.

Limited Use Label License: Research Use Only The purchase of this product conveys to the purchaser the limited, non-
transferable right to use the product only to perform internal research for the sole benefit of the purchaser. No right 
to resell this product or any of its components is conveyed expressly, by implication, or by estoppel. This product is for 
internal research purposes only and is not for use in commercial applications of any kind, including, without limitation, 
quality control and commercial services such as reporting the results of purchaser's activities for a fee or other form of 
consideration. For information on obtaining additional rights, please contact info@diagenode.com.

TRADEMARKS

The trademarks mentioned herein are the property of Diagenode or their respective owners. Bioruptor is a registered 
trademark of Diagenode SA. 

Bioanalyzer is a trademark of Agilent Technologies, Inc. Agencourt and AMPure are registered trademarks of Beckman 
Coulter, Inc. Microcon is a registered trademark of Millipore Inc. Illumina is a registered trademark of Illumina Inc. Ion 
Torrent and Personal Genome Machine are trademarks of Life Technologies Corporation. Qubit is a registered trademark 
of Life Technologies Corporation. 




