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One strategy to boost the yield of pharmaceuticaimounds in medicinal plants is elevating enzyme
activities of rate-limiting steps in their biosyesis by introducing or over-expressing the geneslved.
Mitragynine, a terpenoid indole alkaloid presenMitragyna speciosghas been received attention due to
its analgesic properties and utilization as arrwétidve drug. As often for secondary metaboliteglamts,
mitragynine is only present in low amountsMnspeciosaBased on HPLC antH NMR analysis,
secologanin, caffeic acid gallic acid and epigatechin were found to be present in high conteM.in
speciosdeaves, but neither tryptamine nor tryptophan detected. This suggested that the shikimate
pathway is inadequate to supply sufficient tryptaenivhich is a key of the mitragynine biosynthesis.
Moreover, whemM. speciosglantlets were supplied with tryptamine and an@oa precursors, the
amount of mitragynine appeared to increase compartte control. Providing the tryptamine to plaatls
by introducing or over-expressing the gene involwey also lead to high accumulation of the mitraggn
in M. speciosa

Tryptophan decarboxylase (TDC) catalyzes the desathtion of tryptophan to tryptamine in mitragyain
biosynthesis via the shikimate pathway. Using Rapitplification cDNA Ends (RACE) technique, the
gene encoding TDC fromd. speciosavas cloned and designatedvsTDC TheMsTDCcDNA contained
an open reading frame (ORF) of 1,521 base paicqding 506 amino acid residues. It showed the
pyridoxal-phopshate (PLP)-binding site at the andnim position 313-334. Multiple alignments of MsTD
with others TDCs in higher plants indicated tha MhsTDC has the identity between 68-76%.
Heterologous expression of MsTDCHischerichia colstrains was the performed. After induction with 0.1
mM IPTG, the recombinati. coliharboring pQE3MsTDCcells could produce the soluble protein of
MsTDC (ca. 57 kDapn the SDS-PAGE. Enzyme activity of MSTDC was daiaed and showed that it
could catalyze the formation of the tryptaminerrathyl jasmonate treatdd. speciosathe mRNA
expression levels dlsTDCwas found to be related to the mitragynine amoBytusingM. speciosaairy
roots, the construction disTDCinto pCAMBIA1300gfp was made in order to optimize the effect of
MsTDCoverexpression under 35S promoter. The transdeiig root, as confirmed by the presence of the
green fluorescence protein (GFP), showed an inerefsyptamine accumulation.

Treatments of mevinolin or/and fosmidomycin, intobs of the mevalonate (MVA) pathway and
deoxyxylulose phosphate (DXP) pathway, respectiwadye performed in the 2-month diti speciosa

The secologanin and mitragynine contents were ated by HPLC. The results concluded that the
biosynthesis of mitragynine biosynthesis was penat via the mixed (DXP & MVA) pathway. Feeding of
isotopic glucose for the labeling pattern analysis progressed. In summary, the sole operation of
mitragynine biosynthesis is appeared via the DX®PMINWA pathways. Nevertheless, the metabolite
profiles suggested the availability of tryptophather than secologanin was important for the reiguiaf
mitragynine biosynthesis.
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