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Elucidation of the nourishment condition improvement mechanism of the host plant by
infestation of an aphid: Selective accumulation of the amino acid
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Asparagine and Glutamine, which were important nutritions for Buchnera, were
selectively accumulated in a root of rice plant seedling which was infested with aphids
(Rhopalosiphum rufiabdominale). The change of transcription level was observed in 20-30% of amino acid
biosynthetic pathway genes, when a root was infested with aphids. So it was presumed that this change
result in the selective accumulation of amino acids. Actually, the transcription of biosynthetic genes,
Glutamate synthase, Asparagine synthase, and Tryptophan synthase, was increase to 2.4, 3.0, and
17.1-fold, respectively, at 5 day after infection of aphids. On the other hand the transcription of
Tryptophan decarboxylase, which could promote conversion from tryptophan to tryptamine, was increase to
32-fold. Thus a modification of a flux balance on metabolism pathway and/or a change of main pathway were
occurred. So it was thought that these changes would lead to the selective accumulation of the amino
acids.
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Sday 8day
Anion (84) 0.77 0.90
Organic acid (50) 0.77 0.90
Phosphorylate (13) 0.15 0.92
Cation (95) 2.04 0.70
Amino acid (30) 1.84 0.63
Amine (32) 2.36 0.76

1

2.0-1.7

() 1 2 3 4 5

Ala 059 092 142 0.72 0.95
Arg 0.68 0.79 184 0.60 0.71
Asn 0.84 1.08 2.04 0.63 0.63
Asp 057 125 143 0.71 0.65
Glu 051 123 196 0.72 0.62
Gln 0.78 1.00 1.70 0.60 0.53
Gly 1.17 103 1.06 0.85 0.89
His 0.81 1.11 150 0.64 0.67
lle 0.70 1.03 1.28 0.68 0.65
Leu 0.50 0.98 1.05 0.68 0.63
Lys 099 1.04 151 0.66 0.82
Met 0.20 0.77 0.78 0.32 0.15
Phe 061 1.07 131 0.85 0.86
Pro 046 1.09 092 051 0.36
Ser 0.87 112 140 0.71 0.77
Thr 0.78 1.00 142 0.61 0.73
Trp 117 175 146 043 0.71
Tyr 0.66 1.00 1.01 0.77 0.77
Val 0.66 1.04 135 0.70 0.66
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synthase(AS)
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Asn  GlIn
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Ala 1 0 2 3 1 2
Arg 0 2 2 0 0 0
Asn 0 2 0 1 0 1
Asp 1 2 4 0 0 0
Glu 1 4 3 2 1 2
Gln 2 2 2 1 5 2
Gly 0 2 3 0 0 0
His 0 0 0 0 0 1
Ile 0 0 0 0 0 0
Leu 1 1 0 0 0 0
Lys 3 2 1 0 0 0
Met 2 3 1 0 2 0
Phe 2 2 1 0 0 0
Pro 0 0 0 0 0 0
Ser 3 6 1 0 0 0
Thr 0 0 0 0 1 1
Trp 2 1 0 0 3 0
Tyr 0 1 0 1 0 0
Val 0 0 0 0 0 0
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