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Dovetail™ Micro-C: An MNase-Based Proximity Ligation Kit

Enhanced resolution of chromatin contacts down to mono-nucleosome levels
• Highest achievable contact matrix resolution (146 bp)

• Unparalleled capture of long-range information (> 90% of cis reads are > 1 kb)
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Capture nucleosome position during proximity-ligation

TECH 

NOTE

Dovetail Micro-C uniquely captures 
nucleosome positioning 

Chromatin digested with MNase reveals a 
genome-wide nucleosome map that is visible in 
the Dovetail Micro-C libraries. To highlight this 
quality, a metagene analysis of high occupancy 
CTCF sites was performed. The result displays 
coverage periodicity relative to the CTCF 
anchor (Figure 3A) in which peaks indicate 
DNA that is protected by the nucleosome and 
troughs represent intervening DNA that is 
accessible to MNase digestion. This oscillation 
occurs at a frequency of ~146 bp (the length 
of DNA wrapped around a mono-nucleosome). 
This feature is unique to Micro-C data as it is 
absent from RE-based approaches. 

The regularly spaced MNase fragmentation 
sites resulting from the naturally occurring 
nucleosome distribution produces uniform read 
coverage across the genome. To understand 
this further, we focused on an 8 kbp CTCF-
mediated region on chr1. Micro-C genomic 
coverage across this region displays both 
uniform sequence distribution and the ability to 
map nucleosome position (Figure 3B). 

Figure 3 – Dovetail™ Micro-C libraries are enriched in nucleosome-protected fragments enabling genome-wide 
nucleosome resolution.

A) Metagene analysis of relative coverage across ~20,000 high occupancy CTCF regions in GM12878 cells. Dovetail™ 
Micro-C (blue) is compared to single (yellow) and multi (orange) RE-based Hi-C. For the Micro-C dataset, peaks in coverage 
represent DNA protected by the nucleosome and troughs are DNA accessible to MNase during chromatin fragmentation. 
These data are the average of normalized (by read depth) coverage.  B) Genomic coverage at a CTFC occupied site in 
chr1. Libraries were subsampled to 40X coverage and plotted along an 8 kbp region associated with the CTCF occupied 
gene, ACAP3. In contrast to RE-based approaches, Micro-C libraries display nucleosome periodicity and fragment length 
uniformity. Regions of low coverage in the RE-based Hi-C coverage are regions with low RE-site density. 
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In contrast, the single-RE Hi-C dataset for 
the same region exhibits a coverage drop off, 
likely due to an area of low RE-site density. As 
a result, chromatin contacts are only mappable 
at low resolution. These data demonstrate 
ĦÙ§Ħ� �ăĺÄĦ§Ýò� UÝ·Ėăƪ�� ½§Ħ§� úăĦ� ăúòŁ� Ý½ÄúĦÝŌÄĝ�
nucleosomes, but also provides more uniformly 
distributed fragmentation sites over other Hi-C 
approaches.

Dovetail Micro-C data contains 
nucleosome-to-nucleosome contacts

The combined genome-wide nucleosome 
positioning and ultra-resolution chromosome 
topology enabled by Dovetail Micro-C facilitates 
mapping from nucleosome-to-nucleosome 
chromatin contacts. To demonstrate this 
feature, Hi-C contacts within 1,000 bp of all 
strong CTCF sites were aggregated at a 1 bp 
contact map resolution (Figure 4). This reveals 
both nucleosome phasing around CTCF (as a 
2-D version of Figure 3A) and nucleosome-
to-nucleosome interactions (observed off the 
diagonal). This capability is unique to Micro-C 
data as RE-based Hi-C lacks the resolution 

To place an order or for more information,  
visit us at www.dovetailgenomics.com or send an email to info@dovetail-genomics.com3



Dovetail™ Micro-C: Nucleosome Positioning Generates The Highest 
Resolution View of Conformation
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Dovetail™ Micro-C Multi-RE Hi-C
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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
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