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Induction of in vitro shoot culture of Mitragyna speciosa

for mitragynine biosynthetic study
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Title: Induction of in vitro shoot culture of Mitragyna speciosa for mitragynine biosynthetic study

ABSTRACT

This study aimed to establish a model plant for mitragynine biosynthesis. Plant materials used in this study was
from the regenerated plantlet of Agrobacterium rhizogenes-infected Mitragyna speciosa. To produce a number of
plantlet, protocol of micropropagation has been performed. Shoot initiation and proliferation was succeeded by excising
an axillary bud and place on the McCown Woody Plant medium (WPM) supplemented with 2% (w/v) sucrose, 0.8%
(w/v) plant agar, 2 mg/L thidiazuron (TDZ) and 1 mg/L benzyladenine (BA) under conditions of 25°C, light 16 h/day,
resulting number of shoot of 9.58 + 0.63 shoots per explant with average length of 0.48 + 0.06 cm. The rooting medium
was WPM supplemented with 5 mg/L indolebutyric acid (IBA). After acclimatization, the survival rate of M. speciosa
was about 60%. In this study, we established and validated the HPLC method for mitragynine content quantification.
Pretreatment the crude extract with diaion HP-20 could afford the extract for HPLC analysis. Under separation condition,
mitragynine was eluted at 9.6 min. Under this condition, the mitragynine of the 5-month old regenerated plant was 0.175
+0.007 mg/g DW.

Shoot culture was established by cutting an axillary bud and placed on the shoot multiplication medium. After 2
weeks of shoot initiation, cluster of shoots (about 5 shoots per explants) was transferred to the WPM liquid medium with
similar supplement. Construction of growth and production curve suggested that the shoot culture grew within 30 days of
growth cycle and produced the mitragynine at maximal amount of 0.101+ 0.011 mg/g DW after 14" day of culture.

This model plant was used for mitragynine biosynthetic study. The transcription profiles of the tryptophan
decarboxylase (¢dc) and strictosidine synthase (sss) were monitored after elicited the shoot culture with methyl jasmonate
(MJ) and yeast extract (YE). For MJ elicitation, at 10 pM MJ could enhance mitragynine production 3.4 times higher
than control. In addition, at 10 pM MIJ exposed for 24 h increased mitragynine content 3.9-fold higher than control and
up-regulated the tdc ans sss genes. For elicited shoot culture with YE, the concentration was 0.1 mg/mL and exposed for
12 h increased the mitragynine content 1.3-fold higher than control and stimulated the tdc ans sss genes. From this study,
we succeed to establish a model plant for the biosynthetic study of TIA in M. speciosa under control condition and ready

to use for manipulated condition such as elicitation.
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