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Early evolution of polyisoprenol biosynthesis and the

origin of cell walls
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CONCLUSIONS
The initial metabolic steps of the polyisoprenol biosynthesis pathways (from IPP/DMAPP

synthesis to polyprenol diphosphate) are widespread in the three domains of life, and their
presence can be inferred in at least the respective ancestor of each prokaryotic domain of
life (Fig. 3). The later steps differ in each domain. Bacterial UppP (BacA) may be ancestral
to both bacteria and archaea, but the evolution of the PAP-motif phosphatases is less clear.
PR, and probably DK as well, are eukaryotic innovations. Archaea use their ancestral GGR,
they do not have PR homologues and most of them lack DK homologues. Although neither
the archaeal nor the eukaryotic pathways are fully described yet, the available information
suggests that these domains have different means of synthesizing their polyisoprenol
phosphates. This is congruent with the fact that, despite having the same name, eukaryotic
Dol-P and archaeal Dol-P are chemically different from each other (Fig. 1). In order to
avoid any confusion, we propose the archaeal polysaturated polyisoprenols (Guarn et al.,
2010; Guan et al., 2011; Chang et al., 2015) to be called “archaeoprenols” from now on.
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