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Introduction

Sites of DNA-protein interaction are currently assessed 
through the use of ChIP-sequencing (ChIP-Seq). ChIP-Seq 
combines chromatin immunoprecipitation (ChIP) with 
massively parallel DNA sequencing to determine the binding 
locations of proteins of interest or epigenetic features. It is 
commonly used to map transcription factors and histone 
modifications, with data correlated to gene expression studies 
and resulting phenotype. Determining how these proteins and 
epigenetic features regulate gene expression is essential for 
understanding processes such as cellular differentiation and 
the onset of diseased states. However, the sensitivity of the 
ChIP-Seq technology is highly dependent on the quality and 
concentration of the antibody used, the distribution of the 
target factor and sequencing depth.

Capture Sequencing (CapSeq) is a solution-based target-
enrichment method that permits selective capture of 
nucleotide sequences (gDNA or cDNA), prior to massively 
parallel DNA sequencing. It consists of first positively 
selecting for target DNA fragments through hybridisation 
with a pool of custom oligonucleotides, followed by removal 
of non-target molecules. The “captured” DNA is then 
subjected to high-throughput sequencing. Focusing the 
sequencing in this way enhances the coverage depth with 
which target candidates are assessed, proportional to the 
number and size of regions captured. Dependent on the depth 
required, CapSeq also allows a degree of sample multiplexing, 
thereby reducing sequencing costs per sample.

Here we present a protocol developed and validated in our 
laboratory, termed ChIP-CapSeq, which combines the power 
of ChIP-Seq with the sensitivity of CapSeq technology, 
thereby improving the precision with which protein-DNA 
interactions are identified.
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Methods
 
The workflow represents an amalgam of two major 
protocols – ChIP sequencing (ChIP-Seq) and Capture 
Sequencing (CapSeq). Briefly, following the production of a 
ChIP DNA library, a capture reaction is performed using an 
aliquot of SeqCap EZ Library probes. This is subsequently 
amplified, validated and sequenced (Figure 1). Given the 
involved process of generating a ChIP-Seq library, the 
additional time taken to perform the capture is mainly 
accounted for by the 66-74 hour probe incubation. Detailed 
ChIP-CapSeq instructions are provided in Appendix 1.
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Figure 1: ChIP-CapSeq workflow. An overview of the ChIP-CapSeq 
process from preparation of target chromatin to capture of DNA targets.

 
Results

Given the availability of public data, the K562 cell line was 
used as the model system for the assessment of the ChIP-
CapSeq protocol. An ENCODE-validated antibody against 
trimethylation of histone 3 lysine 4 (H3K4me3) – indicative 
of active promoters – was used for the immunoprecipitation 
of the K562 chromatin. Using a custom SeqCap EZ Library 
targeting human chromosome 21, the KAPA Library 
Preparation Kit, and the protocol described in this technical 
note, four ChIP-CapSeq libraries were generated for analysis. 
Three libraries represented a triplicate assessment of the 
ChIP-CapSeq methodology using the H3K4me3 antibody. 
The fourth library was an internal control library, derived 
from post-sonicated DNA, prior to immunoprecipitation. 
Each of the 4 libraries was assembled with different adapter 
indexes, which were pooled prior to SeqCap EZ Library 
capture. The captured pooled sample was run on a single 
lane on the Illumina HiSeq 2500 Rapid v2 for 51bp single-
reads. The resulting output file was de-multiplexed and 
adapter sequences removed using Trim Galore! (Babraham 
Bioinformatics Institute)1. Mapping to chromosome 21 of 
human genome issue 19 (Hg19) was performed using the 
Bowtie2 software package. Bedgraph files of the data were 
generated with bedtools and visualised through the UCSC 
Genome Browser. The K562 H3K4me3 histone ChIP-Seq 
track, provided by ENCODE/Broad, was used as the 
baseline with which to compare the ChIP-CapSeq dataset. 
The results are shown in Figures 2 and 3, with an example 
ChIP-CapSeq track represented for figure clarity.

Using ChIP-CapSeq, 87.2% of total mapped reads fell on 
chromosome 21, in comparison to only 1.3% of total 
mapped reads using standard ChIP-Seq. This represents an 
overall 64.8-fold coverage enrichment, beyond conventional 
techniques (Table 1). Across the full set of annotated 
H3K4me3 binding sites on chromosome 21, ChIP-CapSeq 
yielded a median 48.8-fold coverage enrichment, compared 
to ChIP-Seq (Figure 2A). In addition, peaks for H3K4me3 
binding sites were observed at annotated transcription start 
sites. Despite their enriched coverage, these signals 
conformed to stereotypical dimensions for H3K4me3 peaks 
(Figure 2B), confirming the integrity of the ChIP 
component of the assay under capture conditions. Initial 
assessment of the ChIP-CapSeq data tracks also revealed 
successful H3K4me3 ChIP and chromosome 21 capture – 
the input control track yielded no evidence of chromatin 
bias, and the overall distribution pattern of the ChIP-
CapSeq dataset closely matched that of the ENCODE/Broad 
ChIP-Seq data (Figure 2C). Additionally, there was no 
evident loss in the identification of active promoter regions 
on chromosome 21.
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Figure 3: Comparison of ChIP-Seq and ChIP-CapSeq data. A. RUNX1 
locus. B. BACH1 locus. C. USP25 locus. D. Example lncRNA locus. 
E. Highlighted inset regions (red dashed boxes in A-D) with proportional 
scaling. Panels A-E display tracks for ChIP-Seq and ChIP-CapSeq data, 
including the distribution of capture array tiles. Panels A-D additionally show 
CpG island location and gene structure for the example loci. ChIP-Seq data 
was sourced from publically available sets through the UCSC genome 
browser. ChIP-CapSeq experiments were performed in triplicate, with one 
track displayed here for clarity. Tracks were assembled for viewing using the 
UCSC genome browser (http://genome.ucsc.edu).

Upon detailed analysis of the datasets at comparable axis 
scaling, the enrichment attained using ChIP-CapSeq 
became strikingly clear (Figure 3). Peaks indicating sites of 
active transcription were much more easily discerned in the 
ChIP-CapSeq tracks, with ChIP-Seq values hard to visualise 
over background levels (Figures 3A-C). Peak values 
obtained through the application of capture were in the 

magnitude of 80- to 170-fold greater than those achieved by 
ChIP-Seq alone, for the example loci. Furthermore, using 
ChIP-CapSeq, we were able to resolve active transcription 
marks for lowly expressed novel long non-coding RNAs 
(lncRNAs), which could not be resolved beyond 
background noise using conventional ChIP-Seq (example, 
Figure 3D).

Figure 2: Performance comparison of ChIP-CapSeq to ChIP-Seq. 
A. Tukey box plots of annotated H3K4me3 sites on chromosome 21, for 
ChIP-CapSeq and ChIP-Seq assays. B. Normalised sequencing signal, 
recorded at annotated transcription start sites on chromosome 21 for 
ChIP-CapSeq and ChIP-Seq assays. C. An overview of human chromosome 
21, to which the capture array probes were targeted. Tracks are displayed for 
post-sonication (control) DNA, ChIP-Seq and ChIP-CapSeq data, including 
the distribution of capture array tiles. ChIP-Seq data was sourced from 
publically available sets through the UCSC genome browser. ChIP-CapSeq 
experiments were performed in triplicate, with one track displayed here for 
clarity. Tracks were assembled for viewing using the UCSC genome browser 
(http://genome.ucsc.edu).

Table 1. Read mapping values for ChIP-Seq and ChIP-CapSeq 
libraries. Data represents 3x ChIP-CapSeq libraries and 2x ENCODE/Broad 
ChIP-Seq libraries.

Sample Mapped Reads 
(Hg19)

Mapped Reads 
(Chr21)

Chr21 proportion 
of total (%)

ENCODE ChIP-Seq 1 18177742 243819 1.34

ENCODE ChIP-Seq 2 16426998 221466 1.35

ChIP-CapSeq 1 27840213 24255797 87.13

ChIP-CapSeq 2 32245029 28162487 87.34

ChIP-CapSeq 3 24282105 21130302 87.02

Relative 
Enrichment 64.82
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In the example coding loci shown here, primary gene 
promoter locations were confirmed by the presence of CpG 
islands and the location of the first exon, as ascertained by 
the UCSC gene predictions track. Though identification of 
novel marks of active transcription for coding genes was 
not evident, distribution patterns of H3K4me3 remained 
consistent between the ChIP-CapSeq and ChIP-Seq 
datasets, when assessed with proportional scaling  
(Figure 3E). 
 
Conclusions

Overall, the ChIP-CapSeq protocol represents a significant 
improvement on the original ChIP-Seq methodology. The 
addition of the capture process following initial library 
preparation enhances and refines the identification of 
protein-DNA interaction sites and permits the cataloguing 
of chromatin marks for novel non-coding loci. It should be 
noted that the degree of ChIP-CapSeq performance may 
vary dependent on the antibody used and the SeqCap EZ 
Library assembly employed, in addition to the degree of 
sample pooling prior to sequencing. However, the protocol 
shows consistency in results attained, with (in this instance) 
data being validated in triplicate and assessed over a variety 
of gene loci.

References
1 http://www.bioinformatics.babraham.ac.uk/projects/trim_galore/

APPENDIX 1: Instructions for performing Capture  
(using SeqCap EZ Libraries) on KAPA ChIP DNA  
Libraries

Description

This protocol details the selective capture of ChIP DNA 
using the KAPA Library Preparation Kit and NimbleGen 
SeqCap EZ Library. The protocol provides comprehensive 
instructions for the generation of sequencing libraries from 
cell cultures, though the process would be similar for other 
tissue sources. It is recommended that users familiarise 
themselves with this protocol and the KAPA Library 
Preparation Kit user guide before commencing the workflow.

Preparing sheared DNA from cells

Step 1a. Cell fixation (adherent)
1.  Rinse 6x confluent T75 plates (total ~5x107 cells) twice 

with 20ml pre-warmed PBS each
2.  Replace the PBS with 20ml pre-warmed media each, 

without FBS and add 0.55ml formaldehyde (Sigma, 37%)   
to achieve a final concentration of 1%

3.  Briefly swirl the mix and leave at room temperature for 
10mins

4.  Add 1ml of 2.5M glycine (Sigma) to quench fixation 
(media changes colour)

5.  Rinse cells twice in ice cold PBS, scraping the cells to 
release them from the plates on the second wash

6.  Combine the cells and pellet at 2,000g for 5mins
7.  Following centrifugation, snap-freeze the pellet in a  

dry ice / methanol bath

Step 1b. Cell fixation (non-adherent)
1. Pellet ~5x107 cells in a 50ml falcon tube for 5mins at 180g
2.  Resuspend cells in 20ml pre-warmed PBS and pellet at 

180g for 5mins
3.  Resuspend cells in 20ml pre-warmed media, without FBS
4.   Add 0.55ml formaldehyde (Sigma, 37%) to the cells to 

achieve a final concentration of 1%. Invert the tube twice 
and leave at room temperature for 10mins

5.   Add 1ml of 2.5M glycine (Sigma) to quench fixation 
(media changes colour)

6.  Pellet cells at 2,000g for 5mins and resuspend in ice cold 
PBS, repeating the process

7.  Following centrifugation, snap-freeze the pellet in a dry 
ice / methanol bath
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Step 2. Cell lysis and sonication (at 4C)
1.  Resuspend the cell pellet in 10ml LB1 and rock for 

10mins
2. Pellet at 2,000g for 5mins
3. Resuspend the pellet in 10ml LB2 and rock for 10mins
4.  Pellet at 2,000g for 5mins
5.  Resuspend pellet in 3ml LB3 and aliquot 0.75ml volumes 

into 4x 15ml falcon tubes (BD Biosciences), removing  
50µl as a pre-sonication control sample

6.  Place tubes into a balanced, pre-cooled Diagenode 
Bioruptor and sonicate on high for 20mins of 30sec ON / 
30sec OFF cycling *

7.  Add 75µl of 10% Triton X-100 (Sigma) to the sonicated 
cells and combine the aliquots into 2x 2ml tubes and 
centrifuge at 20,000g for 10mins to pellet debris

8.  Recombine the supernatants in 1x 15ml falcon tube and 
store briefly (24h) §, removing 50µl as a post-sonication 
control sample

*  This system and settings works well for many cell types, but can be modified 
dependent on equipment available to the user

§ Samples can be stored for longer periods at -80C, if necessary

Step 3. Assessing sonication quality
1.  Add 150µl of elution buffer to the pre- and post-

sonication control samples and incubate at 65C for 6-18h 
to reverse the crosslinking

2. Proceed with “Step 6. RNA and protein removal”
3. Measure the DNA concentration using a NanoDrop
4.  Run 500ng-2µg DNA on a 1% agarose gel (1x TAE; 1x 

GelRed [Biotium]) to visualise DNA shearing
5. Optimal shearing is 200-500bp

Chromatin Immunoprecipitation (ChIP)

Step 4. Bead preparation (at 4C)
1.  For each IP, combine 100µl Invitrogen Dynabeads  

(Protein G) with 1ml block solution in a 1.5ml tube
2.  Collect the beads using a magnetic stand and aspirate  

the supernatant
3. Repeat the block solution washing process twice more
4.  Resuspend the beads in 250µl block solution containing 

the antibody or IgG control of interest and incubate for 
4h-overnight on a rotating platform

5.  Collect the beads using a magnetic stand and aspirate  
the supernatant

6. Wash the beads in 1ml block solution
7. Repeat the block solution washing process twice more
8. Resuspend the beads in 100µl block solution

Step 5. Chromatin immunoprecipitation (at 4C)
1.  Adjust the 3.3ml final volume of sonicated cells to the 

number of ChIPs being performed, by adding 3ml LB3 
and 300µl 10% Triton X-100 per additional IP

2.  Combine 3.3ml of sonicated cells with 100µl  
antibody-bound beads and incubate overnight  
on a rotating platform

3.  Transfer 1.7ml of the DNA:antibody:beads to a 2ml tube 
and collect the beads using a magnetic stand

4. Remove the supernatant and repeat the process
5.  Resuspend the beads in 1ml RIPA buffer and recollect 

them using a magnetic stand
6. Repeat the washing process a further four times
7.  Resuspend the beads in 1ml TBS and centrifuge at 960g 

for 3mins
8.  Collect the beads using a magnetic stand and add 200µl 

elution buffer
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Solution Reagent Volume Final  
Concentration

LB1
(10ml)

1M HEPES-KOH, pH7.5 500µl 50mM

5M NaCl 280µl 140mM

0.5M EDTA 20µl 1mM

glycerol 1ml 10%

Igepal CA-630 50µl 0.5%

Triton X-100 25µl 0.25%

MilliQ water 8.13ml

1x protease inhibitor tablet (Roche) added before use

LB2
(10ml)

1M Tris-HCl, pH8 100µl 10mM

5M NaCl 400µl 200mM

0.5M EDTA 20µl 1mM

0.5M EGTA 10µl 0.5mM

MilliQ water 9.47ml

1x protease inhibitor tablet (Roche) added before use

LB3
(3ml)

1M Tris-HCl, pH8 30µl 10mM

5M NaCl 60µl 100mM

0.5M EDTA 6µl 1mM

0.5M EGTA 3µl 0.5mM

5% Sodium Deoxycholate 60µl 0.1%

5% N-lauroylsarcosine 300µl 0.5%

MilliQ water 2.54ml

1/3x protease inhibitor tablet (Roche) added before use

Solution Reagent Volume (µl) Final  
Concentration

Elution Buffer
(1ml)

1M Tris-HCl, pH8 50 50mM

0.5M EDTA 20 10mM

20% Sodium Dodecyl Sulphate 50 1%

MilliQ water 880

Solution Reagent Volume Final  
Concentration

Block 
Solution
(10ml)

Bovine Serum Albumin 0.05g 0.5%

PBS 10ml



Step 7. Validation of ChIP DNA by qPCR
1.  Dilute 1µl of the target antibody ChIP DNA with 9µl 

nuclease free water
2.  Dilute 1µl of the IgG control ChIP DNA with 9µl nuclease 

free water
3.  Dilute 1µl of the post-sonication control sample DNA 

with 9µl nuclease free water
4.  Select an appropriate active and inactive gene marker for 

the enrichment
5.  In triplicate on a 96 well plate, set up the following reaction

 
6.  Perform qPCR on a Life Technologies ABI 7900HT Fast 

Real-Time PCR System (or similar machine) for 40-50 
cycles using the built-in conditions and a dissociation step

Library formation

Step 8. Library preparation
1.  Follow the manual for the KAPA Library Preparation Kit 

(07 137 923 001 and 07 137 974 001)
2.  Assemble the “End Repair” reaction using 10ng of  

sheared DNA
3.  Assemble the “Adaptor Ligation” reaction using NimbleGen 

SeqCap adapters (SeqCap EZ Adapter Kit A)
4. Use Dual-SPRI Size Selection
5.  “Library Amplification” is performed with the Pre-LM-PCR 

oligos from the NimbleGen SeqCap EZ Accessory Kit v2, 
with the following PCR protocol

6. Proceed to “Library Amplification Cleanup”
7.  Run total cleaned DNA on a 2% agarose gel at 120V for 

40mins (1x TAE; 1x GelRed) to visualise DNA banding
8.  Excise 200-300bp fragment and purify with Zymoclean Gel 

DNA Recovery Kit, with elution in 30µl nuclease-free water

Step 9. Library validation
1.  Load 1µl of each sample onto an Agilent DNA High 

Sensitivity chip and run on an Agilent BioAnalyzer

9.  Incubate at 65C for 6-18h to reverse the crosslinking, 
with frequent vortexing for the first 15mins

10. Transfer the 200µl elution to a fresh tube

Step 6. RNA and protein removal
1. Add 200µl 1x TE to each sample
2.  Add 1µl of 10mgml-1 RNase A (Roche) to each sample 

and incubate at 37C for 30mins
3.  Add 4µl of 20mgml-1 Proteinase K (Roche) and incubate 

at 55C for 2h
4.  Add 400µl phenol:chloroform:isoamyl alcohol (Sigma) 

and vortex vigorously
5.  Centrifuge at 20,000g for 5mins and transfer the aqueous 

phase to a new 1.5ml tube
6.  Add 400µl phenol:chloroform:isoamyl alcohol and vortex 

vigorously
7.  Centrifuge at 20,000g for 5mins and transfer the aqueous 

phase to a new 1.5ml tube
8. Add 400µl chloroform (Sigma) and vortex vigorously
9.  Centrifuge at 20,000g for 5mins and transfer the aqueous 

phase to a new 1.5ml tube
10.   Add 16µl of 5M NaCl to achieve a final concentration of 

200mM NaCl, then add 4μl glycogen (Life Technologies) 
and 800μl 100% ethanol

11. Incubate at -80C for 30mins
12.  Centrifuge at 20,000g for 15mins at 4C to pellet  

the DNA

13.  Remove the supernatant and air-dry the pellet  
for 10mins

14. Resuspend the pellet in 30µl 10mM Tris-HCl, pH8
15.  Assess the concentration of the sheared DNA using the 

Invitrogen Qubit HS Assay Kit (Q32854) *
* Not necessary for control samples

ChIP Capture Sequencing (ChIP-CapSeq): A Protocol for Targeted Sequencing of Immunoprecipitated DNA6

Solution Reagent Volume (µl) Final  
Concentration

1x TE
(1ml)

1M Tris-HCl, pH8 10 10mM

0.5M EDTA 2 1mM

MilliQ water 988

Reagent Volume (µl)

2x ABI MM Power SYBR Green Master Mix 5

2µM Forward Primer 1

2µM Reverse Primer 1

1/10 DNA 3

Total 10

Solution Reagent Volume Final  
Concentration

RIPA 
Buffer
(5ml)

1M HEPES-KOH, pH7.5 250µl 50mM

1M LiCl 2.5ml 500mM

0.5M EDTA 10µl 1mM

Igepal CA-630 50µl 1%

5% Sodium Deoxycholate 700µl 0.7%

MilliQ water 1.49ml

TBS
(5ml)

1M Tris-HCl, pH7.5 100µl 20mM

5M NaCl 150µl 150mM

MilliQ water 4.75ml

Step Temperature Time

1 98oC 30sec

2 98oC 10sec

3 65oC 30sec

4 72oC 30sec

5               Go to Step 2, 17 Times

6 72oC 5mins

7 4oC HOLD



Hybridising the samples and SeqCap EZ 
Libraries

Step 10. Probe hybridisation
1.  In a 1.5ml tube, combine 200ng to 1µg total ChIP  

library/ies with 5µg of Cot-1 DNA (NimbleGen SeqCap 
EZ Accessory Kit v2), 1µl of 1,000µM Universal oligo and 
10µl total of 100µM HE Index oligos (NimbleGen SeqCap 
HE-Oligo Kit A)

2.  Puncture the tube lid with an 18-guage needle and dry  
the contents at 60C in a vacuum concentrator

3.  To the dry contents, add 7.5µl of 2X hybridisation buffer 
and 3µl of hybridisation component A (NimbleGen 
SeqCap EZ Hybridisation and Wash Kit)

4.  Replace the tube with a new lid, vortex-mix and collect 
the contents with brief centrifugation

5. Denature the sample at 95C for 10mins
6.  Warm a 4.5µl aliquot of the NimbleGen SeqCap EZ 

Capture probe (0.2ml tube) in a thermocycler to 47C
7.  Briefly collect the 95C denatured sample with 10sec 

centrifugation and immediately transfer the 10.5µl 
contents to the 4.5µl probe aliquot tube on the 
thermocycler

8.  Pipette-mix the 15µl combined volume and close the 
thermocycler (lid heated to 57C)

9. Incubate the sample at 47C for 64 - 72h

Step 11. Removing non-target DNA
1.  For each reaction, assemble the following buffers from the 

NimbleGen SeqCap EZ Hybridisation and Wash Kit

2.  Warm Invitrogen Dynabeads (streptavidin) to room 
temperature for 30mins

3.  Resuspend the beads with vortexing and transfer 100µl  
to a 1.5ml tube

4.  Collect the beads with a magnetic stand and discard  
the supernatant

5.  Wash and recollect the beads with the magnet twice with 
200µl of 1x bead wash buffer

6.  Resuspend the beads in 100µl of 1x bead wash buffer and 
transfer to a 0.2ml tube

7.  Collect the beads with a magnetic stand and place them in 
the 47C thermocycler

8.  Immediately add the 15µl hybridisation sample to the 
beads and pipette-mix

9.  Incubate the bead-sample solution at 47C for 45mins, 
resuspending with pipetting every 15mins

10.  Add 100µl Wash Buffer I (47C) to the bead-sample 
solution, pipette-mix and transfer the volume to a  
pre-warmed 1.5ml tube at 47C

11.  Rapidly collect the beads with a magnetic stand and 
discard the supernatant

12.  Return the beads to 47C, add 200µl of 1x Stringent 
Wash Buffer (47C) and incubate for 5mins

13.  Rapidly collect the beads with a magnetic stand and 
discard the supernatant

14.  Return the beads to 47C, add 200µl of 1x Stringent 
Wash Buffer (47C) and incubate for 5mins

15.  Collect the beads with a magnetic stand and discard  
the supernatant

16.  Wash the beads in 200µl of Wash Buffer I with  
2mins vortexing

17.  Collect the beads with a magnetic stand and discard  
the supernatant

18.  Wash the beads in 200µl of Wash Buffer II with 1min 
vortexing

19.  Collect the beads with a magnetic stand and discard  
the supernatant

20.  Wash the beads in 200µl of Wash Buffer III with 30sec 
pipette mixing

21.  Collect the beads with a magnetic stand and discard  
the supernatant

22. Resuspend the beads in 50µl nuclease-free water

Step 12. Post-capture PCR
1.  Amplification is performed in two tubes per sample, with 

the Post-LM-PCR oligos from the NimbleGen SeqCap EZ 
Accessory Kit v2 and the following PCR protocol

Buffer Volume (µl) NF water (µl) Total (µl) Temperature

Stringent Wash Buffer 22 198 220 47oC

Stringent Wash Buffer 22 198 220 47oC

Wash Buffer I (10x) 11 99 110 47oC

Wash Buffer I (10x) 20 180 200 Room

Wash Buffer II (10x) 20 180 200 Room

Wash Buffer III (10x) 20 180 200 Room

Bead Wash Buffer (2.5x) 210 315 525 Room
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Component Volume (µl) Final  
Concentration

2x KAPA HiFi HotStart ReadyMix 50 1x

LP2, 100µM 2 2µM

Nuclease-free water 28 -

Capture library 20 -

Total 100 -

Step Temperature Time

1 98oC 30sec

2 98oC 10sec

3 65oC 30sec

4 72oC 30sec

5               Go to Step 2, 17 Times

6 72oC 5mins

7 4oC HOLD



Step 13. Capture library clean-up
1.  Warm Agencourt AMPure XP beads (Beckman Coulter) 

to room temperature for 30mins
2.  Resuspend the beads with vortexing and transfer 360µl 

(1.8x volume) to a 1.5ml tube and add the two  
post-capture PCR reactions (100µl each)

3. Incubate for 15mins at room temperature
4.  Collect the beads with a magnetic stand and discard  

the supernatant
5.  Whilst on the magnetic stand, wash the beads twice with 

200µl of fresh 80% ethanol for 30sec
6. Air-dry the beads on the magnet for <15mins
7.  Elute the DNA by resuspending the beads in 52µl 

nuclease-free water and incubating for 2mins at room 
temperature

8.  Collect the beads with a magnetic stand and transfer 50µl 
of the supernatant to a new 1.5ml tube

Step 14. Capture library validation
1.  Load 1µl of each sample onto an Agilent DNA High 

Sensitivity chip and run on an Agilent BioAnalyzer
2.  Note: if a peak of unincorporated primers is still  

visible, repeat Step 13, Capture library clean-up

Step 15. Capture enrichment validation by qPCR
1.  Dilute 1µl of the target antibody ChIP DNA with 9µl 

nuclease free water [pre-capture]
2.  Dilute 1µl of the captured ChIP DNA with 9µl nuclease 

free water [post-capture]
3.  Select an appropriate active/inactive gene marker for  

the capture
4.  In triplicate on a 96 well plate, set up the following 

reaction
5.  Perform qPCR on a Life Technologies ABI 7900HT  

Fast Real-Time PCR System (or similar machine) for 
40-50 cycles using the built-in conditions and a 
dissociation step

Step 16. Proceed with sequencing
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Reagent Volume (µl)

2x SYBR Green Master Mix 5

2µM Forward Primer 1

2µM Reverse Primer 1

1/10 DNA 3

Total 10


