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Summary
In the present study, the effect of exogenously supplemented amino acids on growth of Arabidopsis thaliana was
comprehensively studied. After cultivation at 25C for 10 days in the presence or absence of various amino acids,
the inhibitory effect of each amino acid was analyzed qualitatively and quantitatively by taking photographs and by
measuring body weight and lengths of hypocotyl and first true leaf of A. thaliana seedling, respectively. bp-Ala, L-
and D-Ser, L-Lys, p-Arg, L- and D-His, L-Met, L-Leu, L-allo-Ile, L-Ile, L-Val, - and p-Tyr, .- and p-Trp and L- and p-Phe
exhibited inhibitory effect.

of growth inhibition, the hydrophobicity, hydrophilicity, basicity and aromaticity of the amino acid side chain reflect-

Other amino acids showed no inhibitory effect. The results suggested that, in the event
ed in terms of enantioselectivity to some extent. The degree of the inhibitory effect depended on kinds of amino
acid. These p- and L-amino acids repressed the increase of body weight and the elongation of hypocotyl and first

true leaf of A. thaliana seedling concentration-dependently, and these results suggested that they inhibited the

growth of whole plant body, not particular part of A. thaliana.
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Fig. 1 Photographic analysis of A. thaliana seedling.
Inhibitory effects of typical amino acids were shown by
photographic images. Each amino acid was added to
MS medium at 1 mM except control. WT, OX and KO
mean wild-type, serine racemase overexpressing and
serine racemase gene knock-out strains, respectively.
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Table 1 Effect of exogenous amino acids on A. thaliana growth

Group

Amino acid

Already reported
Basic amino acid
Sulfur containing amino acid L-Met (++)
Branched chain amino acid

Aromatic amino acid

p-Ala (++++), p-Ser (++++), L-Ser (++)
D-Arg (++), L-Lys (++++), L- and p-His (+)

L-Leu (++++), L-allo-Ile (++++), L-Val (+++), L-Ile (+)
L- and p-Tyr (+++), L- and p-Trp (+++), L-Phe (++), pD-Phe (+)

Other amino acids exerted no effect on A. thaliana growth.

Number of plus mark (+) means degree of inhibitory effect (++++, very strong: +++, strong: ++, medium: +, weak).
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Fig. 2 Quantitative analysis of inhibitory effect of exogenous
amino acid.
Lengths (mm) of hypocotyl (A) and first true leaf (B) and
body weight (mg, C) of A. thaliana seedling were mea-
sured after cultivation at 25°C for 10 days (n = 5). White,
black and gray bars mean wild-type, serine racemase
overexpressing and serine racemase gene knock-out
strains, respectively.
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Fig. 2B L-Ser D-Ser
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