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Abstract

growth

Although aluminum Is not necessary or even toxic to most plants, it I1s indispensable for
of tea plants. The mechanism by which aluminum regulates root growth of tea plant

remain

discovered to be
rCsuGT84J2 had catalytic activity on m

s obscure. In this paper, an aluminum-induced UDP glycosyltransferase (CsUGT84J2) was
Involved In this mechanism. Enzyme activity experiments showed that
Ultiple types of substrates, including phenolic acid,

flavonol and auxin In vitro. The metabolic analysis based on UPLC-QgQ-MS/MS showed that the
accumulation of flavonols and auxin glycosides were increased significantly in CsUGT84J2-
overexpressed Arabidopsis thaliana. And the gene expression of the flavonol and auxin pathways
were increased In CsUGT84J2-overexpressed Arabidopsis and decreased in CsUGT84J2-silenced tea

plants,

respectively. In conclusion, aluminum treatment could induce the expression of CsUGT84J2,

promote the glycosylation of flavonol and auxin in tea roots, and then regulate the homeostasis of
endogenous auxin, thus promoting the growth of tea plants.
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Fig. 1 Identification of an Al-induced UGT in the tea

oy

* flavonols and auxins in CsUGT84J2-overexpressed

Arabidopsis thaliana.

(a) (c) (e)
Gene UGT84J2 /Control
@) ®) Phenylalanine PALI _
a
PAL " T PAL2
rCsUGTS84J2 x103 MS/MS of peak 1 Y [“_Phenylpropane pathway/' = PAL3 1.02
Boiled protein o 4 Coumaric acid " E PAL4 0.95
= 145.0 C4H =
mAU s 3 p-CA-Glc z C4H 1.08
l = v 070
240 f‘é i 325.0 p-Coumaric acid =777~ o— P;';::l:lcdgid é : L
i — 1 UGTS84J2
K (I e e — l 4CL £ -
g 180 2 ‘ , ‘ ‘ N
s 120 3 100 200 300 400 500 Coumaro yl-CoA : .
[ 1 BTl L e e v e v —————— - =
< CHS 2 127 _  versasn |
60 - o MS/MS of peak 2 Y T | 8 ;
0 / ' x103 hsicone Flavonol pathway S : : E" 0.8 4 g Ak sk 3k !
0 6 12 18 24 R 2850+ Gle lc“' [ FLSI 1.76 g o i
: TAREEL R e e e i s L = y —
g2 4 447.0 | Flavanones Ton : e [ TR T T |
= 5 : | l . : = MYBI2 1.61 i o° so“* soeyx' ,,0°$ :
mAU i} : . : MYB MYBIIl1 1.51 : > fag » :
100 200 300 400 500 | Dinveroniavanols, | ' 8 '
240 - —_ I (d) 1.12 : -% 1.2 A - 4CL :
¥ Pk l ' 9.50 | £ ;
= 50 x10* MS/MS of peak 3 Mg Is \WWGTS4J2 Flavono 1 /i 215 :g = sk e Rk
2 120 - 1 isr s e 2 glycosides j : 12 04 - :
< » & 284.0 = YUCé6 1.84 = -
- = . K-Glc S 13 !
60 L ' 2 0.9 £ YUCY 1.56 e 0 v :
S 447.0 Z o o o 8P
0 T < T T T g 0.6 . = GH3.1 1.93 : O %oo %oo %09 :
= 0.3 b 2 GH3.2 1.17 : A :
0 6 12 18 24 5 (b) IAAH g om s - |
- - ‘ ‘ & #ER 12 1.2 - !
100 200 300 400 500 AUXI g GH35 1.00 |2 = !
<= T
mAU AL £ CH3.6 1.35 | B 0.8 |
s 1 @ 1
MS/MS of peak 4 _ @ CH3.10 1.13 |2 )
120- 4 <103 IAA = / CHI.iT 308 Eg 0.4 *k kK gy
90 2 1.6 - ENEE  EEEICEE -
g = 130.0 S s e A A LD
£ | IAA 2 1.2 IAA-Glc Eo GH3.17_ 0.89 oY N S
<£ ¢ L 208 338.0 Tryptophan ARF = PIN1 1.64 : P:’o ?’so ?’%0
30 - s = 04 R £ _  PIN3 1.30 is .,
0 - o | — l TAA1 5 2 PIN4 1.12 ' E T Ve FLS
i sidia l - , ¥
0 6 12 18 24 100 200 300 400 500 Y Z vy SN (: s
Indole-3-pyruvate PING 1.53 : : I dK omew ok
Retention time (min) Counts Mass to Charge (m/z) YOCCA = |l ieseaseas PIN7 _ 1.20 k= e I
ARF2 1.03 g AR
Y " | 20 N 8 8
(¢ Indole-3-acetic acid E ABKFS 1.3 : . Pﬁoo P»soo P’soo
z ARF4 1.41 :
= o6 2 Ku(@-CA): 0.243 mM 6 - K, (K):0.127mM 030 . Kn(AA): 0.522 mM cns/ (D : ARF v - s
2 ' b ¢ ARF6 1.68 1 g
04 x4 056 o IAA-Glu TAA-Glc © §- ARF7 1.07 | B EB dk gy KX
e - %  ARFS 1.51 -
= e 2 iéj__/ % 16 IAA ARF9 1.21 g 1E
o 02 ‘—o-L""/ , 2 — : : '+ 0.13 - 3._3_% ; R PIN | — J ARF10 1.41 12 . < $ Tan T
E; 20 0 20 40 60 20 0 20 40 60 20 0 20 40 Cell wall {RF16 1.26 1 OF N N o™
; 0 ' . 1/[S] . L0 ' . 1/[S] i , 0 : ' 1/[S] : , T1AAH ARF17 1.16 PP .. ?’_% ___?’_5___?‘_5 _______
0 0.1 0.2 0.3 0.4 0 0.1 0.2 0.3 0.4 0 0.1 0.2 0.3 0.4
mM mM mM

Fig. 2

of enzymatic products of the rCsUGT84J2.

Fig. 4 The expression pattern of genes in flavonol
and auxin pathways in CsUGT84J2-overexpressed
Arabidopsis and CsUGT84J2-silenced tea plants

UPLC and UPLC-QgQ-MS/MS analyses
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FIg. 5 The gene expression pattern and metabolic

Flavonol glycosides

changes of flavonols and auxins biosynthetic
pathway under aluminum treatment In the tea

plant.
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FIg. 6 Work model of CsUGT84J2 promotion
the growth of tea plant under aluminum

treatment.
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