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CsAlaDC and CsTSI work coordinately to determine theanine biosynthesis in tea plants
s (Camellia sinensis L.) and confer high levels of L-theanine accumulation in a non-tea plant
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Abstract

Theanine, one of the most important components of teas, confers the umami taste and relaxation effect of tea infusion. As a non-protetnogenic amino acid, theanine solely accumulates
to high levels 1n tea plants (Camellia sinensis L.); however, the underlving mechanism remains largely unknown. Theanine 1s biosynthesized from ethvlamine and glutamate by CsTSI
(Theanine Svnthetase I), with ethvlamine being synthesized from alanine, by alanine decarboxvlase. Although CsAlaDC exhibited alanine decarboxyvlase activity, in vitro, the 11 vivo
role 1n tea plants has not been characterized. In this study, we found ethvlamine content in tea roots to be highly correlated with theanine content (—=0.883, p <0.01), and expression
levels of CsAlaDC were similarly highlv correlated with the accumulation of ethvlamine (r=0.903, p <0.01) and theanine (r=0. 881, p =<0.01). CsAlaDC-expressing tobacco leaves
produced high levels of ethylamine, but did not produce detectable theanine. However, high levels of theanine were produced in leaves co-expressing CsAlaDC and CsTSI. These
results indicate CsAlaDC and CsTSI act coordinately in determining the high level of theanine biosynthesis. This 1s also the first report to synthesize theanine in a non-tea plant, which

offers the potential to generate relaxation-promoting foods bv svnthesizing theanine 1n crops.
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