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Dovetail™ HiChIP Workflow Combines Hi-C and 
ChIP-seq
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SequenceCrosslink Fragment ChIP Ligate Reverse 
Crosslinks

Down to 1 M mammalian 
cell input. Dual cross-

linking maximizes long-
range information

Dovetail MNase
fragmentation eliminates 
any sonication & enables 

nucleosome level resolution

8 pre-validated antibodies 
available with more to 

come. Alternatively, 
validate your own 

antibodies

Optimized proximity 
ligation for efficient 

conversion of free ends to 
ligation products

Efficient cross-link reversal 
with biotin enrichment to 
minimize target molecule 

loss

Standard paired-end 
sequencing using any 

Illumina NGS instrument

Input down to
1 M cells

No sonication 
required

Pre-validated or 
validate your own 

antibodies

Standard proximity-ligation and 
library preparation methods



Capture ChIP-seq Data & Hi-C Long-range Information In A 
Single Library

ChIP-seq CTCF

Dovetail HiChIP CTCF

RefSeq Genes

ChIP-seq CTCF

DTG HiChIP CTCF

RefSeq Genes
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Increased signal to noise ratio while decreasing sequencing 
cost

4 TECH 

NOTE

References

Rao, S.S.P., Huntley, M.H., Durand, N.C., Stamenova, E.K., Bochkov, I.D., Robinson, J.T., Sanborn, A.L., Machol, I., Omer, A.D., Lander, E.S., 
Lieverman Aiden, E. A 3D map of the human genome at kilobase resolution reveals principles of chromatin looping. Cell. (2014). 159: 1665-
1680. 

Figure 4 – High resolution contact matrices highlight contacts observed in CTCF and H3K4me3 HiChIP datasets.

Contact matrices from three 
individual Dovetail HiChIP 
experiments with H3K4me3 (160 M 
read-pairs), CTCF (88 M read-pairs), 
and IgG as a negative control (72 M 
read-pairs) in GM12878 cells. CTCF 
HiChIP data displays interactions 
between pairs of CTCF factors as 
demonstrated by a concentration of 
reads at the diagonal intersection 
of the two CTCF binding sites 
(outlined by the dashed circles). 
In contrast, H3K4me3, a mark of 
active transcription, produces a 
more diffuse pattern suggestive of 
short-lived interactions emanating 
from the promoter in the direction 
of gene transcription. 
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Figure 5 – High signal-to-background chromatin interaction maps enable visualization of higher-order features for 
a fraction of the sequencing cost.

Comparison of contact maps centered on Rao et al. loop position between A) Dovetail HiChIP MNase Kit data against 
CTCF and B) Multi-Re Hi-C in GM12878 cells. CTCF immunoprecipitation with Dovetail HiChIP increases signal of CTCF-
mediate chromatin interactions, such as loops, relative to all background chromatin interactions present in Multi-RE Hi-C. 
The Dovetail HiChIP anti-CTCF dataset contain 150 M total read pairs while the genom-wide RE-based Hi-C contains 800 
U�ĖÄ§½�ē§ÝĖĝ�ĦĖ§úĝò§ĦÝúÓ�Ħă�§�ǇƺŖƕśŔŔ�·ăĝĦ�½ÝÒÒÄĖÄúĦÝ§ò�Ýú�ĝÄĕĬÄú·ÝúÓ�ăú�§ú�;òòĬùÝú§�Văĺ§yÄĕ�ŚŔŔŔyo�ƪ�ŗŔŔ�·Ł·òÄ�ōăĻ�
cell).

Summary

In addition to the genome-wide mapping of 
protein DNA-binding sites (similar to standard 
ChIP-seq approaches), the Dovetail HiChIP 
Kit enables the simultaneous capture of long-
range protein-directed interactions that involve 
chromatin architecture and/or gene regulation. 
�ÙÄ� �ăĺÄĦ§Ýò� 7Ý�Ù;o� ĻăĖïōăĻ� ·ăù¶ÝúÄĝ� ăĬĖ�

improved proximity ligation molecular biology 
with protein enrichment and is structured for 
ease of use with a set of pre-validated antibodies 
and without the need for sonication. This new tool 
enables the discovery and mapping of protein-
directed topological features, such as TADs or 
loops, responsible for positioning transcription 
factor binding sites and gene promoters within 
close proximity to each other.
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HiChIP
150M read pairs

Multi-RE Hi-C
800M read pairs
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CTCF and B) Multi-Re Hi-C in GM12878 cells. CTCF immunoprecipitation with Dovetail HiChIP increases signal of CTCF-
mediate chromatin interactions, such as loops, relative to all background chromatin interactions present in Multi-RE Hi-C. 
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Summary
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ChIP-seq approaches), the Dovetail HiChIP 
Kit enables the simultaneous capture of long-
range protein-directed interactions that involve 
chromatin architecture and/or gene regulation. 
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improved proximity ligation molecular biology 
with protein enrichment and is structured for 
ease of use with a set of pre-validated antibodies 
and without the need for sonication. This new tool 
enables the discovery and mapping of protein-
directed topological features, such as TADs or 
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Signal to noise ratio = 2.5 Signal to noise ratio = 0.9

Signal to noise ration is calculated by: the mean coverage of the top 25 percentile over target sites divided by 
the coverage (top 25 percentile) over non-target sites normalized to IgG



Easy Adoption With Pre-Validated Antibodies

Validated Antibodies Future Antibodies

CTCF Sox2

H3K27ac Nanog

H3K4me3 Oct4

H3K27me3 KLF4

H3K36me3 PRC

H3K4ac Suz12

PolII Smc1

Smc3
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Or validate your own antibodies following the validation 
steps provided in the Dovetail™ HiChIP MNase Kit 


