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Comparing a eukaryotic cell (e.g human cell) and a prokaryotic cell (e.g E.coli), one 
of the most striking difference you immediately notice is the presence of membranes. 
More specifically these membranes form intracellular compartments (endoplasmic 
recticulum (ER), nucleus and mitochondria) enabling both localization and 
orchestration for specific cellular functions. These compartments are integral and 
definitive for eukaryotes but what of its genesis?  
 
There is strong evidence for the mitochondria’s origin as an alpha-proteobacteria like 
endosymbiont, but the origin of the ER and nucleus remains debatable. One potential 
perspective is to examine the anomaly - prokaryotic cells that possess structures 
resembling the nucleus or associated membranes. 
 
Planctomycetes is one such example. It is a globally distributed yet poorly studied 
bacterial phylum characterized by the presence of a single membrane segregating 
either ribosomes or metabolic enzymes. In this project, we have sequenced the 
genome of one such Planctomycetes species and compared it with genomes of other 
related species. 
 
The key handle here is that of context - the genomic data allows us to understand the 
phylogeny of Planctomycetes and to see it as an organism in the context of related 
species. We verified that Planctomycetes form a PVC superphylum (containing 
Planctomycetes, Chlamydia, Verrucomicrobia and Lentisphaerae) with seemingly 
distinct relatives morphology and habitat-wise. 
 
Comparing their genomes, we identified 2 genes that are unique to this phylum and 
possibly connected to their peculiar way of dividing. We also tried to trace back into 
the last common PVC ancestor and identified potential genes involved in membrane 
trafficking. This is important as it suggest the presence of an endomembrane system 
present in the last common ancestor, which is unexpected for a prokaryote. 
 
Our genome sequence data also revealed some eukaryotic homologs present in 
Planctomycetes. How are these genes acquired and how do they function in 
Planctomycetes? All these questions pose an enigmatic and intriguing picture for the 
evolutionary history of the organism itself. More indepth genetic and phylogenetic 
analysis into the genome could unveil more of this, and probably contribute in some 
ways, to the understanding of intracellular compartments. 
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