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Application of single-cell Hi-C method for analysis of lampbrush chromosome conformation
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Motivation and Aim: Despite being discovered in late 19th century, lampbrush chromosomes' structure is
still not well studied: most of the lateral loops have not yet been mapped and the study of their three-
dimensional organization by microscopic methods does not allow precise identifying of molecular
mechanisms involved in their formation [3, 4]. The rapid improvement of methods for capturing the spatial
conformation of chromosomes (3C) in recent years has significantly expanded the range of their application
and also made it possible to conduct a deeper analysis at the level of individual cells [1]. Such single-cell
techniques allow to reveal heterogeneity in chromatin conformation within populations of the same cell
type [2] and require less input material to work with. Here, we aimed to adopt single-cell Hi-C method for
studying chromatin interactions in a developing oocyte nucleus.

Methods and Algorithms: Nuclei were extracted from chicken oocytes as described in [3]. Hi-C libraries
were prepared by using modified version of protocol shown in [2]. Libraries were sequenced by Illumina.
NGS data was analyzed to construct Hi-C maps.

Results: As shown by microscopic methods, fixation of nuclei preserves specific spatial organization of
lampbrush chromatin, which indicates that Hi-C could be used to infer native chromatin structure. Analysis
of NGS data in some samples revealed the absence of whole chromosomes and the presence of a large
number of reads that do not align with the chicken genome. In samples where these issues weren’t present,
two types of Hi-C maps were visually noticed - with a high and low proportion of trans-contacts. For most
of the analyzed nuclei we observed a noticeable drop of the contact frequencies for loci separated by more
than 1-2 Mb.

Conclusion: Experimental data show that the single-cell Hi-C method can be applied to analyze the
conformation of lampbrush chromosomes. Further analysis requires optimization of protocol workflow and
bioinformatics algorithms.
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