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Abstract: Theanine was discovered as the most abundant free amino acid in Camellia sinensis leaves with many physi-
ological and pharmacological function. However,only limited reports have subsequently been published about theanine
in the plant kingdom, for instance, mushroom, Xerocomus badius ,and some theaceae plants. Theanine has been ex-
tensively studied about human nutrition for tea unique taste characteristic “umami”. Moreover, synthesize theanine
has not only positive significance in plant classification, but also great economic value for the effective exploration of
the plant resources. Furthermore,the mechanism of theanine synthesis in C. sinensis , separation and purification of
theanine synthetase and cloning and expression of TS gene were indirectly studied. And HPLC and LC-TOF/MS

were applied to determine theanine in the roots and leaves in the young and mature Dabieshan wild C. olei fera plants
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while molecular biology methods were used to clone theanine synthetase (TS) gene in C. olei fera ; Bioinformatic a-
nalysis was carried out to analyze the gene sequence. The results revealed that the theanine content of roots in young
C. oleifera plants was 0.08 mg * g' (fresh weight). However, theanine was not detected in leaves of young plants. It
was also found there was no theanine in the roots and leaves in mature C. olei fera plants. One TS ORF (1 071 bp)
was acquired from the roots in young C. olei fera plants. The homology of the cloned T'S with glutamine synthetase
gene (GS,AB117934) and TS (DD410896) were up to 98%. Moreover,the cloned TS showed a high similarity a-
bout 99% to GS (AB117934) and TS (DD410896) from C. sinensis at the protein levels. We found that there were
20 phosphorylation sites in the polypeptide chain after bioinformatic analysis. Bioinformatics prediction showed that
the protein contained hydrophilic and winded helix domain. However, there was neither signal peptide nor transmem-
brane in the sequences.and the protein was non-secreted which functioned in the cell. This paper would provide theo-
retical basis and new approach for study of the synthesis, metabolic pathways and metabolic mechanism of theanine.
Furthermore,it was beneficial to develop economical value of C. Olei fera.
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Fig. 2 LC-TOF/MS chromatograms of the root sample of young C. olei fera plants (A) and theanine standard (B)
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Fig. 3 LC-TOF/MS chromatograms of theanine in young C. olei fera root A. Identification of theanine in roots of young
C. oleifera plants by MS; B. Identification of theanine in roots of young C. olei fera plants by MS*;
C. Identification of theanine standard by MS; D. Identification of theanine standard by MS*.
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Fig. 4 Agarose gel electrophoresis for the cloned
full length TS of C. olei fera by PCR
M. DNA Marker; 1. PCR products of roots in young C. olei fera plants.
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Fig. 6 Analysis of characteristics about TS protein of C. oleifera A. Hydrophobicity/hydrophilicity prediction; B. Winded helix
prediction of Amino acid sequence; C. Signal peptide prediction; D. Prediction of phosphorylation site modification in amino acid sequence;
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