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Physiological and ecological roles of alkaloids produced by endophyte of luguminous
species
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Indolizidine alkaloids including swainsonine are secondary metabolites produced
by endophytes and phytopathogenic fungi of leguminous species, and have been shown to be toxic to
mammals. In the present study, we investigated the physiological and ecological roles of the alkaloids.
First, we established new effective method for the analysis of the alkaloids by using LC-MS/MS with a
HILIC column, and then examined various biological activities of the compounds. We found that swainsonine
was inhibitory against the growth of larvae of Lepidoptera species. In addition, swainsonin was
inhibitory against induction of defense reactions by various elicitors in red clover seedlings. Thus, it
was suggested that swainsonin plays multiple functions in the infection process of fungi and in the
symbiosis between plants and fungi. We also analyzed regulation of biosynthesis of swainsonine, and found
that it is regulated coordinately with biosynthesis of their precursor amino acid, lysine.
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0. glabra R. luguminicola

DOPA
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Bipolaris oryzae
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grisea
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0.25% Tween20 5mL

0.25% Tween20
1mL
2

5.0x 10%/mL
10 mM
pH 6.0 12.5
ML
125 pL

28
M. grisea B. sorokiniana 4
B. oryzae 12

Escherichia coli Bacillus
subtilis
Pseudomonus syringe

LB 96

1x 10° cfu/mL
E. coli B. subtilis P. syringae
100 p L 37 24

610 nm
Ephestia kuehniella
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R. leguminicola MAFF305379 Czapeck
Dox 0.3% Difco Bacto yeast extract
50 mL 100 mL

120 rpm 25 4
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blastp

Rhizoctonia leguminicola MAFF305201
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Dox 0.3% Difco Bacto yeast extract
5mL 23
1SOGEN
0.5 mL 0.2 mL 10
1300 rpm 4 15
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1300 rpm 15 4
70 0.5mL 1300
rpm 4 15
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ML RNA
RNA
DNase CDNA
KOD SYBR

LightCycler 480 software
Roche

®
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1mL MilliQ 3

100 p L MilliQ
200 p L
MilliQ
50 p L 50 mM borate buffer
(PH7.7) 50 p L

15 mM FMOC-CI 50 p L
10 -
50/50 (v/v) 300 mM ADAM
50 pL
HPLC
HPLC
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Rhizoctonia leguminicola
100 mg/L

3000 mg/L
sorokiniana M. grisea

B. oryzae B.

E. coli B.
subtilis P. syringae
1000 mg/L
3000 mg/L E. coli
3000 mg/L
B. subtilis
P. syringae
10 ppm
100 ppm
44 . 6%
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