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Abstract

Cytochrome P450 monooxygenases (CYPs) are well known
for their ability to catalyze diverse oxidation reactions, playing a
significant role in the biosynthesis of various natural products. In the
realm of monoterpenoid indole alkaloids (MIAs), one of the largest
groups of alkaloids in nature, CYPs are integral to reactions such as
hydroxylation, epoxidation, ring opening, ring rearrangement, and
aromatization, contributing to the extensive diversification of these
compounds. Integrating the transcriptomes and metabolomes of two
MIA producing plants Tabernaemontana litoralis (milky way tree) and
Vinca minor (lesser periwinkle), I discovered a new MIA 11-
hydroxypseudovincadifformine and biochemically characterized five
novel CYPs participating in various MIA oxidation reactions. The T.
litoralis tabersonine 14,15-B-epoxidase (TILiTbE) catalyzes the
formation of pachysiphine, the stereoisomer of 14,15-a-
epoxytabersonine (lochnericine) found in Catharanthus roseus
(Madagascar periwinkle) roots. The T. litoralis pseudovincadifformine
18-hydroxylase (TliPs18H) is the first CYP identified to modify a
pseudoaspidosperma skeleton. The T. litoralis coronaridine 10-

hydroxylase additionally catalyzes 10-hydroxylation on voaphylline,

which bears a quebrachamine skeleton. The V. minor
pseudoakuammigine 10-hydroxylase (VmPs10H) not only catalyzes
the last step for akuammine biosynthesis, but also performs 10-
hydroxylation on structurally related picrinine and strictramine. The
V. minor vincaminoreine 10-hydroxylase (VmV10H) additionally
catalyzes oxidation on structurally unrelated MIAs apparicine,
pericyclivine, and akuammidine. This study provides a comprehensive
understanding of MIA biosynthesis and diversification in T. litoralis

and V. minor, highlighting their potential for further exploration.



