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Methyl jasmonate and wounding upregulated Sesquiterpene synthase gene

expression in Piper betle L. tissue culture
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ABSTRACT

Sesquiterpenes  are  volatile  organic
compounds found in Piper betle L. Even though the
compounds have varieties of biological properties,
their applications have still been limited. Because of
the complexity of the chemical structure, the synthesis
by chemical processes is difficult. Moreover, the
sesquiterpene quantity biosynthesized in P. betle is
not enough. Biotechnology is an alternative way for
promotion of sesquiterpene production. Hence in this
paper, the gene expression inducers of sesquiterpene
synthase (STS), the key enzyme of sesquiterpene
biosynthesis pathway, were investigated in the P.
betle tissue culture. Methyl jasmonate, salicylate,
chitosan, cellulase and mechanical wounding were
applied to the ten-week-old betel tissue -culture.
Afterwards, the STS mRNA level was measured by
reverse transcription PCR (RT-PCR) and real-time
quantitative PCR (RT-qPCR) techniques. The results
STS

detected after 100uM MeJA subjection for 12 hours.

demonstrated that the highest level was

Furthermore, the wounding was also able to
upregulate STS expression. The finding might reveal
the mechanism which P. betle responded to
environmental stresses through methyl jasmonate
signaling and then the sesquiterpene production via
sesquiterpene synthase activation. The gained
knowledge will be useful for the method development
in order to enhance sesquiterpene production for

further applications.

ANEIATY: WY; LTEAILY a5Tu; sesquiterpene synthase:
M ldiiauna; wiadalaun
Keywords: Piper betle L.; sesquiterpene; sesquiterpene

synthase; wounding; methyl jasmonate
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55 °C 30 A1 72 °C 30 A7l 28 30U A IIIRAL
HAAS AN IAea8 1% agarose gel electrophoresis
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w171 95 °C 30 A7 55 °C 30 Au17i 72 °C 30 Il

Table 1 Primers used in this study.
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nmﬁmmzau‘lumini:é’%ﬁazl MeJA
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A Actin B STS
M Un MJ SA Chi W Cel M

Un MJ SA Chi W Cel

500 bp
500 bp

200 bp
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Figure 1 Transcription analysis of Actin and STS in Piper betle leaves upon different treatments for 12 hr. by
RT-PCR. (A) Actin transcripts sized 270 bp (B) STS transcripts sized 137 bp. M: ZR100 bp DNA marker, MJ:
200 LM MeJA, SA: 200 LM SA, Chi: 10 mg/L chitosan and Cel: 50 mg/L cellulase.

Actin STS

0 100 200 300 uM MeJA 0 100 200 300 pM MeJA

| =

TN §

Figure 2 Transcription analysis of Actin and STS in Piper betle leaves induced by methyl jasmonate at

different concentrations by RT-PCR. (a) Actin transcripts sized 270 bp (b) STS transcripts sized 137 bp. M:
ZR 100 bp DNA marker.

Actin STS
M 0 6 12 24 hr M 0 6 12 24 hr

500 bp

200 bp

Figure 3 Transcription analysis of Actin and STS in Piper betle leaves treated by methyl jasmonate at

different duration by RT-PCR. (a) Actin transcripts sized 270 bp (b) STS transcripts sized 137 bp. M: ZR100
bp DNA marker.
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MIANHINIUEAIEaNYaI STS A28LNATHA RT-gPCR
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AuANBE WM ATYNRTE (Figure 4)
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Figure 4 Expression analysis of STS in P. betle tissue culture upon methyl jasmonate and mechanical

wounding treatments by RT-gPCR. The experiments were triplicate and significant at P-value < 0.05
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MALNALKA AHANTzdUNITUAAIaNTaIE STS Uz
UM IR ILTRAINa sl uATA9 9 uddah
391d¥i1 138N 81911799 8AINRIIHTNAG DN
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MIUBAUTN 22NN ITURAIBDNYEY monoterpene
synthase gene Waz¥nlAaTI9anTdunIdrzimedng
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2aNK MeJA (Miller et al., 2005) uaﬂmﬂf: Cheng
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