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During their evolution, the genomes of micro-organisms can acquire quantities of different repeated elements such as retrotransposons, duplicated genes or tandem repeats. This type of sequence within genomes cannot
be processed directly by NGS technologies because they generate short reads that cannot be located unambiguously on reference genomes. This information is filtered out by most current pipelines, leading to incomplete
genomics tracks resulting in a significant loss of information on biological functions, processes and genomic structures involving repeated elements. To overcome these limitations we developped Hicberg, an alogorithm
that uses statistical inference and pseudo-random generators to predict the positions of repeated sequences' reads from different omics paired-end data (including Hi-C, Mnase-seq, ChIP-seq, ...), based multiple
components relative to the polymeric behavior of the DNA and sequencing protocoles' features, estblished on the non unmbiguous part of the tracks. Thus read pairs belonging to repeated sequences can be assigned with
robust confidence in genomes filling-in genomic tracks. After development and calibration on a controled test bench Hicberg improves genomic data interpretability of various species, starting with microbial one such as
Saccharomyces cerevisiae.

Reconstructions of Hi-C and ChIP-seq genomic tracks with Hicberg revealed how some retrotransposons in this model contribute to the positioning of cohesin, a molecular motor involved in the formation of chromatin
loops. A new role of retrotransposon sequences as contact hot points for the elusive yeast 2 micron episomal molecule was also identified.Overall, these results underline the power of the approach to discover new novel
molecular relationships, and the interest in applying this tool more widely to larger genomes with greater quantityof repeats. The proposed method can therefore provide an alternative visualization of genomic signals in a
wide variety of biological conditions and allow a more comprehensive view of genome organization and plasticity. Importantly, existing dataset can be revisited using this approach to unveil overlook features.
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Furthermore, ChIP-seq SCC1 reconstructions reveal cohesin placement at converging genes adjacent to Tys. As previously described 2-micron plasmid preferentially contact the yeast genome on low transcribed regions
Data : Ruault and al., Sir3 mediates long-range chromosome interactions in budding. 2021 Data : Piazza A, Bordelet H. and al. Cohesin requlates homology search during recombinational DNA repair. 2021 Hicberg revealed that Tys are preferred contact sites for 2-micron plasmid as they are low level transcribed regions
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