&S Ed NS

AL (BB E) [ 3 S G 1))

e AN TREEREIERES7 4 5

FALRLSR G- A AT PR3 049 H30H

FALFAR G- O FF ARG 4 2555 1 %Y

AL G X E H Roles of phytohormones on 'Shine Muscat' grape(VITIS

LABRUSCANA BAILY X VITIS VINIFERA L.) maturation

TR A v ATy N OB KIE TR AR VE  DOEE

(FE) & &= DR B

(EIE) # &= O 1B B R
B HA RER

i

i 3 A&

b
/

M

wox oW & o B R

The effects of IPT, NDGA, Abz-E3M or ethephon on the maturation of ‘Shine Muscat’ grape berries
were investigated using transcriptome analysis and gRT-PCR verification. IPT or NDGA applications
retarded chlorophyll degradation in the berry skin. Transcriptional profiling revealed that 2,218 genes
in the grapes treated with IPT and 2,270 genes in those treated with NDGA were differentially
expressed compared to the untreated control grapes at 70 DAFB. IPT or NDGA applications regulated
the expression of genes involved in ABA, auxin, and ethylene metabolism. MapMan analysis and
gRT-PCR validation showed that the expression levels of VVNCED1, VvCYP707A1, VVAAO4, and
VvGEM-like genes in the ABA metabolic pathway were negatively regulated by IPT and NDGA
treatments at 70 DAFB. Moreover, the IPT and NDGA treatments inhibited sugar and volatile aroma
biosynthesis through regulate the expression of genes, including VvSUS, VvAI, VvHT, VvLOX,
VvADH, VvGPPS, and VvTPS. These results suggest that both IPT and NDGA influence chlorophyll
degradation, ABA accumulation, and sugar and aroma volatile syntheses in the maturation process.
Abz-E3M or ethephon treatment decreased the firmness and titratable acid concentration. Abz-E3M
treatment inhibited VVCYP707A1 gene expression levels at 48 DAFB and increased endogenous ABA
accumulation at 54 DAFB. Ethephon treatment significantly up-regulated VVINCED1 gene expression
levels at 48 DAFB and VvCYP707A1 at 54 DAFB, but had no effect on ABA concentration. Ethylene
and gene expression levels of VVACO1 and VVERF2 in Abz-E3M- and ethephon-treated berries at 48
DAFB were up-regulated. Abz-E3M or ethephon treatment also accelerated chlorophyll breakdown in
berry skin with the up-regulation of VvPPH and VVRCCR gene expression levels. The total sugar
concentrations slightly increased in both Abz-E3M - and ethephon-treated berries. These results
suggest that the Abz-E3M treatment before véraison can stimulate grape maturation by increasing
endogenous ABA, and thus the ethephon treatment can promote grape maturation, similarly to
Abz-E3M, through VvACO1l and VVERF2. ABA and ethylene may interplay to effect on grape
maturation through regulating the expression levels of VVNCED1, VvCYP707A1, VVACO1 and
VVERF2.
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