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Phylogenomic data from diverse lineages (i.e. microbes, plants, animals, fungi) have yielded 
considerable insight into the evolution of eukaryotes, including the structure of the eukaryotic tree of 
life and the nature of LECA (last eukaryotic common ancestor).  At the same time, analyses of diverse 
life cycles and genome-scale data from numerous lineages have yielded insights into the dynamic 
nature of eukaryotic genomes that challenge the so-called “rules of life”.  These include complex 
patterns of chromosomal rearrangements, varying levels of ploidy within life cycles, and generation of 
extrachromosomal DNA.  Based on the distribution of these dynamic genome features, we have 
previously hypothesized that the last common ancestor of eukaryotes had the ability to distinguish 
germline from somatic DNA even in the context of a single nucleus (e.g. Maurer-Alcalá X. X. and Katz 
2015, Maurer-Alcalá Xyrus X et al. 2018, Parfrey and Katz 2010, Parfrey et al. 2008, Zufall et al. 
2005), and we have speculated on the possibility of such distinctions in bacteria and archaea (Oliverio 
and Katz 2014) and at the origin of eukaryotes (Collens and Katz 2021).  As part of this hypothesis, we 
argue that epigenetic processes play key roles in distinguishing germline (i.e. heritable) genome from 
more malleable somatic DNA.  Ongoing work in the lab focuses on analyses of genome features in 
uncultivable microeukaryotic lineages to assess further these hypotheses. 
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