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Table 1 Primers used in this study
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FLHFLFE Gene cloning CsATG3b F: ATGGTTCTGTCTCAGAAG; R: GGCAGCTCCAGCACATAA
T FR A

. . GCATG3H-OE
Overexpression vector construction

F: GCTCTAGAATGGTTCTGTCTCAG; R: TTCTCGAGTTATGTGCTGGAGCT

AINRTI.1
AtNRT2.1
AINRT2.2
AtAAPI
AtAAP4

LSRG Y
qRT-PCR primer

AtAAP6

AATGS
AATGS
AtATGSb
CsATG3b
AtGAPDH
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F: AAATCGTGCGAATGTTAC: R: ATAGACGGCGGTGGTTAG

F: CCATCTCTCGTGGATCTCTTTC; R: GTTGAGATTCTCCCGGATGATAG
F:TCGTCACTGCCGTTGTA; R: CACGTTAGCCCTTCTTCA

F: GCATCGCTGTCCACCTTATTG; R: CTTGTTGTCTGGATAGTTTCTGTTGC
F: CGTACAAAGTCAACGTTTTCAGAGC; R: ACTCCATCTCTCAACCTTCCTCTGTC
F: ACCAATTTTTCAGTTCGTAGAGAGCC;

R: ACCAATCTGAGGAAGTTGATACTAAAATC

F: TCATCCACACTTGCCTGGTA; R: CCGAGATCAAAGTCCATTGTG

F: TAATCGCCCTGTTGAGTTCC; R: TCGACCCATCTGCTTCTTCT :

F: TTGGCCAATTTGTGTACGTT; R: TCCACCAAATGTGTTCTCTCC

F: GCTGCTGGATGCGAAGT; R: CCTCCTCACCACCAAAG

F: TTGGTGACAACAGGTCAAGCA; R: AAACTTGTCGCTCAATGCAATC

F: TTGGCATCGTTGAGGGTCT; R: CAGTGGGAACACGGAAAGC
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Fig.3 Comparison of N content and N accumulation between CsATG3b-overexpressing lines and wild
type Arabidopsis plants cultured in hydroponic nutrient solution
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Fig.4 Comparison of N allocation between CsATG3b-overexpressing and wild type

Arabidopsis plants cultured in hydroponic nutrient solution
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Fig.7 Dry weight, N content and accumulation of CsATG3b-overexpressing lines and wild type Arabidopsis plants

after reproductive growth under soil culture
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Effects of overexpression of tea autophagy-related gene CsATG3b on
nitrogen utilization efficiency in Arabidopsis thaliana

XIAHOU Long, MA Danni, ZHANG Lehui, HUANG Wei,ZHAO Hua, NI Dejiang

National Key Laboratory for Germplasm Innovation and Utilization of Horticultural Crops/
College of Horticulture and Forestry, Huazhong Agricultural University, Wuhan 430070, China

Abstract The autophagy-related gene CsATG3b was cloned from tea trees and its function in nitro-
gen utilization was verified in Arabidopsis thaliana to explore the potential role of CsATG3b in nitrogen uti-
lization in tea trees. The results showed that the expression level of CsATG3b6 in tea leaves increased with
the increase of tea leaves maturity.Compared with wild-type Arabidopsis (WT ) , the root to shoot ratio and
content of nitrogen in CsATG3b overexpressing (CsATG3b-OE) lines under low nitrogen were significant-
ly increased. Overexpression of CsATG3b changed the distribution of nitrogen within the plant.It promoted
the distribution of nitrogen to stems under normal nitrogen , while it promoted the distribution of nitrogen to
roots under low nitrogen. The CsATG3b overexpressing (CsATG3b-OE) lines significantly upregulated the
expression levels of nitrogen absorption and transport related genes AzNRT1.1, AtINRT2.1, AtNRT2.2 in
roots, amino acid transport genes AtAAPI, AtAAP4, AtAAPG6 and autophagy related genes AtATGS,
AIATGS , and AtATGSb in rosette-leaves under low nitrogen. The CsATG3b overexpressing ( CsATG3b-
OE) lines increased nitrogen accumulation under normal nitrogen and significantly improved nitrogen utiliza-
tion efficiency under low nitrogen.It is indicated that the overexpression of CsATG3b can improve nitrogen
utilization efficiency and tolerance to low nitrogen in Arabidopsis by regulating the expression of nitrogen
absorption and transport genes and autophagy related genes.

Keywords tea tree; CsATG36; nutrient remobilization ; nitrogen utilization efficiency
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