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Abstract: The occurrence of polyisoprenoids has been well documented over the past 60 years.

Polyisoprenoids are lipophilic polymers of isopentenyl diphosphate (IPP) and its isomer dimethylallyl
diphosphate (DMAPP) which are linked via a class of enzymes known as cis-prenyltransferases (CPTs).
In Solanum lycopersicum, only dolichols of 75-85 carbons are known to exist, as they play a role in the
post-translational modification of proteins. Polyprenols, the other major class of polyisoprenoids has yet
to be identified in tomato. Using S. lycopersicum, which contains a seven member CPT gene family, two
CPTs were studied for their role in the biosynthesis of polyprenols and dolichols. One such CPT (SlCPT5)
was identified for its role in catalyzing the formation of polyprenols of 45-55 carbons. Using a
combination of in vitro and in vivo analyses, it was determined that SlCPT5 resides in the plastid stroma
where it catalyzes the biosynthesis of medium-chain polyprenols using geranylgeranyl diphosphate
(GGPP) as a substrate. Furthermore, the use of RNAi-mediate knockdown of SlCPT5 tomato plants
demonstrated that an absence of polyprenols can lead to membrane and protein instability in the plastid
and can hinder photosynthetic efficiency. When establishing a heterologous expression system for the
biosynthesis of polyprenols, it was discovered that SlCPT5 exhibits moonlighting activity as it is also
involved in the biosynthesis of glycinoprenols. The glycinoprenols were of similar medium-chain lengths
(40-50 carbons) but contained three saturated IPP units. Lastly, the above heterologous expression system
was configured for the synthesis of dolichols by over-expressing the SlCPT3 gene. It was shown that
SlCPT3 together with its partner protein, CPT binding protein (SlCPTBP), catalyze the formation of
polyprenols of 75-85 carbons in length. The addition of a polyprenol reductase (SlPPRD) results in the
biosynthesis of dolichols. In summary, this study demonstrates that two S. lycopersicum CPTs, namely
SlCPT5 and SlCPT3, are required for the biosynthesis of medium- and long-chain polyprenols.
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