RMEPFESRFFAERERLNE

. L:'_: - % A - - — .
State Key Laboratory of Tea Plant Biology and Utilization ﬂ:' 74 e B j[;é‘é"‘ ﬁ, %‘ (EE Y | & engist

?5}
1
S
&l

=D SR E il BHTRER Sz

.‘h

e
".IM'EI":H‘EH“

(O 202354526 £E= 17:39:17 B > BHftE > 1B

=P

Characterization of CsTSI in the Biosynthesis of Theanine in Tea Plants (Camellia sinensis)
AR fEE: WEFE: S 254 EFFAE: 2022-01-16

BRI S
Title

Rt

Characterization of CsTSI in the Biosynthesis of Theamine in Tea Plants (Camellia sinensis)

¥ NEIT)

NFTE

Authors

RIS

Guangbiao She, Shuwei Yu, Zhenguo L1, Angi Peng, Penghui L1, Yingving L1, Manman Chang, Linlin Liu, Q1 Chen, Chengving Shi, Jun Sun, Jian Zhao * and Xiaochun Wan*

Journal

J. Agric. Food Chem

DOI

https://dot.org/10.1021/acs jafe. 104816

Abstract

Theanine 1s a unique major amino acid in tea plants responsible for umami taste and mental health benefits of tea. However, theanine biosvnthesis and physiological role in tea plants
are not fully understood. Here, we demonstrate that tea plant theanine synthetase 1s encoded bv a glutamine synthetase gene CsTSI. The expression pattern of CsTSI 1s closely
correlated with theanine and glutamine levels in various tissues. CsTSI transcripts were accumulated in root tip epidermal cells, pericvele and procambial cells, where CsTSI presents
as a cytosolic protein. Ectopic expression of the gene 1n Arabidopsis led to greater glutamine and theanine production than controls when fed with ethvlamine (EA). RINA1 knockdown
or overexpression of CsTSI in tea plant hairy roots reduced or enhanced theanine and glutamine contents, respectively, compared with controls. The CsT5I recombinant enzymes used
glutamate as an acceptor and ammonium or EA as a donor to synthesize glutamine and theanine, respectively. CsTSI expression 1n tea roots responded to nitrogen supply and
deprivation and was correlated with theanine contents. This study provides fresh insights into the molecular basis for the biosvnthesis of theanine, which may facilitate the breeding of

high-theanine tea plants for improving the nutritional benefit of tea.
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