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Insect-feeding induced nitrile biosynthesis from amino acids in plants
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Plants are known to produce various secondary metabolites. Of these metabolites,
nitrile formation as an end product is uncommon in plants and information about its biological roles and
biosynthesis is limited. | found two plant species, Fallopia sachalinensis and Oenothera parviflora, emit
nitriles when they are infested by herbivores. Using this induction response, the biosynthetic pathway of
plant nitrile was determined. 1 found that nitriles are synthesized from their corresponding amino acids
via aldoximes and that production of the precursor amino acids is also induced by insect-feeding and
methyl jasmonate (MeJA). There were some proteins induced by MeJA in plant leaves, but the enzymes
involved in nitrile production have not yet been fully defined in this study. Isovaleronitrile found from
the infested 0. parviflora leaves was identified as an attractant for a natural enemy of herbivores.



GC-MS

(MeJA)

MeJA

L-

(L-Phe)

L-Phe MeJA

MeJA

L-Phe

L-Phe

L-Phe

MeJA



MeJA

PLP

PLP

MeJA

MeJA

MeJA

MeJA

P450
2 MeJA

P450

P450

Noge K, Tamogami S. Herbivore-induced
phenylacetonitrile is biosynthesized from de
novo-synthesized L-phenylalanine in the giant
knotweed, Fallopia sachalinensis. FEBS Lett.
587, 1811-1817 (2013)

26 5 18



2014 26 3

27-30

Noge K, Abe M, Tamogami S
“Herbivore-induced leucine-derived nitrile in
the evening primrose attracts the predatory
shield bug” International Chemical Ecology
Conference 2013, August 19-23 2013,
Melbourne (Australia)

2013 25 3
24-27
147 24 10
6
ERATO
24 9
18

Noge K, Abe M, Tamogami S “Biosynthesis
of leucine-derived nitrile in the evening
primrose, Oenothera sp. (Onagraceae) by
insect-feeding” 28th Annual Meeting of the
International Society of Chemical Ecology,

July 22-26 2012, Vilnius (Lithuania)

http://www.akita-pu.ac.jp/stic/souran/scholar/deta

il.php?id=241

)
Noge, Koji

40423008




