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Mangroves plants are distributed in the inter-tidal zone of tropical or sub-tropical area
and prosperous sources of triterpenoids alcohols mostly derived from oleanane, lupane, and
ursane type of terpenoids. Despite the ubiquitous distribution of terpenoids in mangrove trees,
their physiological functions are not well understood. The present study thus sheds the light on
the biosynthesis of terpenoid with the special emphasis on its relevance to salt tolerance.

First of all, nonsaponifiable lipid composition (NSL) of Okinawan mangroves were
analyzed to characterize their terpenoid profile. Triterpenoids and phytosterols comprised the
major proportion of NSL. The terpenoids and phytosterols mainly consisted of 11 and 6
compounds, respectively. The major components were lupeol, B-amyrin and taraxerol for
terpenoids, and were p-sitosterol and stigmasterol for phytosterols. Terpenoid compositions of
the root are not always similar to that of leaf, suggesting that terpenoids in the root are produced
by biosynthesis in situ, not a translocation of the synthate from the leaf. Terpenoids existed in
greater proportion in the outer parts of the root, suggesting the protective roles of terpenoids in
mangrove.

The diversity in the NSL composition has been noted with mangrove species for both
leaves and roots, implying the occurrence of divergent enzyme systems for biosynthesis.
Despite diversity in the carbon skeleton, all triterpenes and phytosterols are biosynthesized from
a common precursor substrate 2,3-oxidosqualene via oxidosqualene cyclases (OSCs). To get
more insight into the physiological significance of terpenoid, gene cloning of terpenoids
synthase was attempted. Five oxidosqualene cylase (OSC) cDNAs were cloned from young root
of Kandelia candel and the leaves of Bruguiera gymnorrhiza and Rhizopora stylosa by a
homology-based PCR method. The ORFs of full-length clones termed KcMS, BgbAS, BgLUS,
RsM1 and RsM2 were ligated into yeast expression plasmid pYES2 under the control of the
GAL1 promoter. Expression of BgbAS and BgLUS in GIL77 resulted in the production of
B-amyrin and lupeol. This showed that the gene encoded B-amyrin and lupeol synthase,
respectively. Furthermore, RsM1 produced germanicol, -amyrin, and lupeol in the ratio of
63:33:4, whereas RsM2 produced taraxerol, B-amyrin, and lupeol in the proportions 70:17:13.
The KcMS transformant accumulated a mixture of lupeol, B-amyrin and a-amyrin in 2:1:1 ratio.
These results indicated that these were multifunctional triterpene synthases. Phylogenetic
analysis and sequence comparisons revealed that BgbAS and RsM1 showed high similarities to
B-amyrin synthases, and were located in the branch of B-amyrin synthase. BgLUS and KcMS
formed a new branch for lupeol synthase that was closely related to the B-amyrin synthase
cluster, while RsM2 was found in the first branch of the multifunctional triterpene synthase



evolved from lupeol to B-amyrin synthase.

Furthermore, cDNAs expected to encode the OSCs for phytosterol biosynthesis were
cloned from roots of K. candel and leaves of R. stylosa: KcCAS and RsCAS. Functional
expression of these genes found that both KcCAS and RsCAS encoded cycloartenol synthase.
Finally, correlation between mRNA expression of these genes and salt concentration was
examined. mRNA level of KcMS was increased with salt concentration in both roots and leaves
of K. candel. Similarly, salt stress increased the mMRNA levels of BgLUS and BgbAS in the root
of B. gymnorrhiza. In contrast to these observations, the mRNA level of KcCAS was not
modulated by salt stress in the roots, and decreased in the leaves. These results therefore suggest
that the terpenoid but not phytosterols are playing important role to cope with the salt stress in
mangrove root. The concentration and proportion of terpenoids increased with salinity in the
seedling of K. candel and B. gymnorrhiza, providing additional evidence for the protective role
of terpenoids against salt stress.
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Language used (fEFE3E): _English

Lecture format (EERR):

OLecture time (&&#R) _80 min (#), including Q&A, the remaining 20 min has
been used by host researcher to present general issues on the importance of mangrove
ecosystems. Before starting lecture, | requested the students not to be hesitated to raise their
hands if they had any inquiries regarding with presentation topic. During my presentation, the
students interrupted my talk and | explained again on the issue what they did not understand.

OLecture style (examples: used projector, conducted experiments)

GEERZE B TOor8—ERICLDHEE. TLUERLL))
Used projector
Olnterpreter (example: assistance by host or colleague, provided Japanese

explanation by yourself)
(BER (Bl ZARREIZLDYR—F NEAAERERANICKDBAREHR))
assistance by host

Name and title of assistant (1#%51%& k- K4) (example: host or colleague)
Prof Shigeyuki Baba (host)
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