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jﬁg. Most prokaryotic genomes are circular with a single chromosome (called circular genomes), which consist of bacteria and archaea.

Orthologous genes (abbreviated as orthologs) are genes directly evolved from an ancestor gene, and can be traced through different species in evolution.
Shared orthologs between bacterial genomes have been used to measure their genome evolution. Here, organization of circular genomes is analyzed via
distributions of shared orthologs between genomes. However, these distributions are often asymmetric and bimodal; to date, there is no joint distribution
to model such data. This motivated us to develop a family of bivariate distributions with generalized von Mises marginals (BGVM) and its statistical
inference.

A new measure based on circular grade correlation and the fraction of shared orthologs is proposed for association between circular genomes, and a
visualization tool developed to depict genome structure similarity. The proposed procedures are applied to eight pairs of prokaryotes separated from
domain down to species, and 13 mycoplasma bacteria that are mammalian pathogens belonging to the same genus. We close with remarks on further
applications to many features of genomic organization, e.g. shared transcription factor binding sites, between any pair of circular genomes. Thus, the
proposed procedures may be applied to identifying conserved chromosome backbones, among others, for genome construction in synthetic biology.

All codes of the BGVM procedures and 1000+ prokaryotic genomes are available at http://www.stat.sinica.edu.tw/~gshieh/bgvm.htm.



