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The three-dimensional arrangement of chromosomes is critical for genome regulation and is
the topic of intense research. Chromosome organization can be studied using Chromosome
Conformation Capture (3C) - based assays1,2. 5C (“3C-Carbon Copy”) is an adaptation of
3C for high-throughput analysis of interaction networks and three-dimensional folding of
chromosomes3.

5C combines 3C with multiplexed ligation-mediated amplification with pools of primers to
detect millions of chromatin interactions in parallel (Fig. 1). The design of large numbers of
5C primers and the handling of large chromatin interaction maps can be daunting. To enable
the community to adopt 5C we developed “my5C”, a publicly available set of webtools for
all aspects of 5C studies. My5C is hosted at http://my5C.umassmed.edu. Here we highlight
the main features of my5C (see also Supplemental Data 1–4).

My5C is composed of two modules. The “my5C.primers” module is used to design 5C
primers for restriction fragments throughout user-defined genomic regions (Supplemental
Data 5). For analysis of overall three-dimensional conformation alternating primer design
schemes3 (Fig. 1b) can be selected (Supplemental Data 6). For studies of networks of
interactions between specific genomic elements, e.g. promoters and enhancers3, users can
upload Datas containing genomic coordinates of these elements and my5C.primers will
design forward and reverse primers for the two sets (Supplemental Data 7). Primer designs
can be downloaded along with a custom microarray probe set for detection of all interactions
that the primers interrogate.

In the second module, “my5C.heatmap”, datasets are visualized as two-dimensional
heatmaps (Supplemental Data 8–13). Each datapoint corresponds to an interaction frequency
between two loci (Fig. 1c). To facilitate exploration of large interaction maps the heatmaps
are interactive: when moving the cursor over the heatmap detailed information is provided
regarding the interaction at the cursor position. Clicking an interaction will display
interaction proDatas across the dataset for each of the interacting loci.

My5C.heatmap provides a variety of tools to analyze interaction data. Users can display the
difference, ratio or log ratio of two datasets. My5C.heatmap also enables users to identify
elements that interact more frequently than expected, which may point to specific looping
associations. To identify larger patterns, users can smooth data or perform sliding window
analysis (Fig. 1c).
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My5C.heatmap enables integrating chromosome conformation data with other genomic
features. When a position on the heatmap is clicked, links to the UCSC genome browser
appear that lead to the corresponding positions in the genome to explore other annotations.
Further, lists of genomic annotations, e.g. promoters, can be uploaded and My5C.heatmap
will highlight interaction data obtained for these loci in the heatmap.

Users can download any data displayed as a heatmap as tables or as lists of pairwise
interactions that can be uploaded into Cytoscape for network visualization4. Data can be
downloaded in UCSC BED format to display data as custom tracks in the UCSC genome
browser (Fig. 1d, Supplemental Data 11). This allows users to integrate interaction data with
publicly available genome annotations in the genome browser.

To ensure confidentiality all data are password protected and users can opt not to store data
on the my5C server. My5C provides a critical resource to the emerging field of chromosome
conformational studies.

Supplementary Material
Refer to Web version on PubMed Central for supplementary material.
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Figure 1.
Overview of my5C. (a) Top: 5C technology and locations of forward and reverse primers.
Bottom: 5C ligation product. (b) 5C primer design output of my5C.primers showing an
alternating design scheme. The triangles indicate restriction fragments. The height of the
triangle scales with repetitiveness of the primer; width scales with size of the restriction
fragment. (c) Heatmap representations of 5C data (bin size 30 Kb, step size 1.5 Kb) and
primer designs for ENCODE regions ENr112 and ENr132 (Supplemental Data 1, 8, 9, 12,
13). The diagonal that is observed represents frequent interaction between loci located near
each other in the genome. Prominent long-range looping interaction is visible in ENr132
(right panel) by the strong 5C signals away from the diagonal5. (d) Interaction data
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displayed in the UCSC genome browser (Supplemental Data 13). Orange position indicates
the locus for which interactions (in grey scale) are displayed.
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