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Introduction
ChIP experiments can be a time-consuming process. The procedure includes several critical steps that need to be optimized to ensure high quality results. Furthermore, for specific tissues 
and/or species or when working with low amount of starting material, it can be challenging to obtain sufficient chromatin for efficient immunoprecipitation and enough immunoprecipitated 
DNA for the downstream applications (qPCR or sequencing). To overcome these difficulties, Diagenode has developed a specific solution optimized for plant samples.

The Universal Plant ChIP kit:

• Highly optimized for ChIP on plants

•  Compatible with a wide range of plant species and tissues

 

• Gives high quality results after ChIP and ChIP-seq 

•  Validated on the IP-Star Compact Automated System

1.  Optimized protocol ensures efficient and specific ChIP recovery

The Universal Plant ChIP-seq kit was developed by Diagenode through optimization 
of each step of the protocol. The crosslinking and chromatin preparation steps 
include optimized buffers and procedure to get a higher chromatin yield compared to 
standard protocols (Figure 1,A). The IP protocol combined with the efficient chromatin 
preparation results in a higher enrichment of target DNA sequences (Figure 1, B-C). 
In addition, the DNA purification module was optimized to generate high quality DNA 
suitable for sequencing.

The protocol is optimized for working with low starting input (from 0,065 g) as well as 
with regular amounts (up to 2 g).

2.  Extensive qPCR validation on several species and tissues

The Universal Plant ChIP-seq kit was validated on a variety of tissues and wide range of model plant species including Gramineae and trees (Figure 2). 

3.  Automation of the ChIP protocol

In order to facilitate the processing of a large number 
of ChIP experiments simultaneously with minimum 
hands-on time and reduced variability between 
experiments, Diagenode adapted and validated the 
Universal Plant ChIP-seq kit with the Diagenode  
IP-Star Compact Automated System.

Figure 3 shows examples of ChIP on tomato leaves 
using 2 different histone marks on the IP-star.

4.  High quality ChIP-seq data

Figure  1  : ChIP assays were performed on tomato 
leaves (A-C) or maize inner stem (A) using the Universal 
Plant ChIP seq kit (red) or a standard protocol from the 
litterature (1) (blue) using the Diagenode H3K9me3 
antibody (1 µg/IP). IgG was used as a negative control. 
The chromatin was sheared using the Bioruptor Pico. 
A. Gel electrophoresis of the DNA recovered from 
extracted chromatin after crosslink reversion. B. The 
picture shows the amount of DNA recovered after 
ChIP. C. qPCR analysis were performed with primers 
for specific loci. The picture shows the recovery after 
ChIP expressed as a percentage of IP’d DNA relative 
to input DNA.

Figure 2:  ChIP assays were performed with the Universal Plant ChIP-seq kit on (A) Zea mays cv, B73 inner stem obtained from seedlings using Diagenode H3K27me3 antibody, (B) Oriza sativa ssp Japonica cv. 
Nipponbare seedlings using Diagenode H3K36me3 antibody  and (C-D) xylem of P. trichocarpa Clone Nisqually grown in field or in greenhouse using Diagenode anti-H3K9ac (C) and anti-H3K27me3 (D) antibodies. 
1 µg of antibody was used in all experiments and 1 µg of IgG was used as negative control. qPCR were performed with primers for specific positive and negative loci. The figure shows the recovery expressed as a 
percentage of input. Error bars represent the standard deviation of at least 3 biological repetitions. 
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Figure 4: ChIP-seq was performed on Arabidopsis thaliana seedlings (A), Solanum lycopersicum cv. Micro-Tom young leaves (B) and xylem of P. trichocarpa Clone Nisqually (C) using Diagenode H3K4me3 ChIP-seq grade 
antibody. Libraries were prepared with the Diagenode MicroPlex Library Preparation™ kit from 1 ng (A and C) and 750 pg (B) of immunoprecipitated DNA. The libraries were sequenced on an Illumina® HiSeq 2500 in SE 50 
pb reads according to the manufacturer’s instructions. The figures show the peaks distribution in a representative region. The above datasets represent the enrichments generated with the Universal Plant ChIP-seq kit. The 
bottom datasets correspond to datasets obtained from the Broad Institute (Encode project) (NCBI GEO Dataset GSM1193621)(A), from the literature (2) (B) or from input (C) that were used as reference. 
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The Universal Plant ChIP-seq kit was developed by Diagenode within the framework of the EpiTRAITS consortium

Figure 3:  ChIP was performed in the IP-Star on Solanum lycopersicum 
cv Micro-Tom young leaves with the Auto Universal Plant ChIP-seq 
kit using 1 µg of Diagenode anti-H3K4me3 (left) or H3K9me2 (right) 
antibodies. IgG was used as a negative control. qPCR were performed 
with primers for specific positive and negative loci. The figure shows 
the recovery expressed as a percentage of input. Error bars represent 
the standard deviation of at least 3 biological repetitions.
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CONCLUSION

A. ChIP on maize inner stem 
H3K27me3

B. ChIP on rice seedlings  
H3K36me3

C. ChIP on poplar xylem  
H3K9ac

D. ChIP on poplar xylem  
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B. The ChIP generates more IP’d DNA

C. Higher specific enrichment

A. Higher chromatin yield
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