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Abstract
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Medicinal value of Mitragyna speciosa (Korth.) Havil or Kratom has been reported for an alternative opioid
analgesic. It is classified as a member of narcotic plant level 5 according to the Narcotic Board Control,
Ministry of Health of Thailand. From biosynthetic point of view, the distance between strictosidine and
mitragynine is still unknown. The present study, we attempted to clone the cDNA encoding strictosidine-f3-
glucosidase (SGD). The internal sequence of SGD contains 773 nucleotides, encoded for 257 amino acids
residues. The alignment of the deduced amino acid to known plant SGD revealed that kratom SGD shared the
homology ranging 55-60% identity. Functional analysis of internal sequence found the catalytic motif belonging
to glycosyl hydrolases family. In addition, the glutamate catalytic residue also was found in the kratom SGD
when compared to Rauvolfia serpentina SGD. Unsuccessful cloning of the 5’- and 3'- ends of SGD was tasked.
New primers were designed and again cloned using RACE technique as well as optimization of PCR reaction.
The resulting fragments of 5'- and 3'- ends of SGD was not obtained.

This study was successful to establish the callus and suspension culture besides of plant, root and shoot cultures.
Five different types of tissue cultures were evaluated and manipulated for secondary metabolite production.
Plant culture was being a model for complete kratom alkaloid production. The elicited kratom with sodium
nitroprusside (SNP) as nitric oxide donor, could stimulate the secologanin production. This result suggested that
NO was play an important role in mitragynine biosynthesis. Treatment with 1 mM nifedipine (a calcium channel
blocker) together with 1 mM SNP blocked secologanin formation to 2.42+0.44 mg/g dry weight. This result
indicated that calcium channel involved in the mitragynine biosynthesis and related to NO response in M.
speciosa plant culture. Following the mMRNA expressions of genes involved in mitragynine biosynthesis
revealed that the mRNA levels were increased after treatment with 1 mM SNP for 48 h and reduced when
CPTIO or nifedipine was added. Treatment with different wavelength of lights found that blue light enhance
growth and kratom alkaloid production while red light stimulated kratom alkaloid production but reduced the
growth. In vitro plant was used for inducing the callus culture. Callus culture was obtained from stem and on
WPM supplemented with 2,4-D. After several passage, homogenous and friable cells were obtained.
Nevertheless, medium manipulation by Plackett-Burman design could not make callus cells to produce
mitragynine, albeit phenolic compounds. Changing auxin to NAA and combine with either BA and TDZ was
investigated. Callus culture maintained in WPM plus 1 mg/L NAA and 1 mg/L TDZ could survive. Green callus
culture was obtained but still no alkaloid was produced. Attempts to use methyl jasmonate and yeast extract as
elicitors could only enhance ursolic acid (triterpenoid). We tried to treat the callus culture with yeast extract for
3 days, revealed the production of mitragynine after detection with high-resolution LC-MS/MS, albeit very tiny
amount. Shoot culture was established and maintained on WPM plus 2 mg/L TDZ and 1 mg/L BA. Response
surface methodology and central composite design suggested the optimal concentration of plant-growth
regulator like compounds such as jasmonic acid, abscisic acid and salicylic acid that increased mitragynine
production in shoot culture. Point-to-point design also found that chitosan also stimulate mitragynine
production. This study illustrated that the differentiate and non-differentiate cell cultures inform us the suitable
cultures for mitragynine production. The results obtained from this study would give more insights of an
alternative source of mitragynine, molecular regulation in mitragynine biosynthesis.
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