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Regulation of strawberry fruit ripening by jasmonic acid synthesis gene
FaOPR3
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Abstract: To study the role of jasmonic acid (JA) synthesis key enzyme gene FaOPR3 in strawberry fruit develop-
ment, the endogenous JA content in the octoploid strawberry Benihoppe ( Fragariaxananassa Duch.) during fruit ripening
were measured ,the fruit coloring was observed and related genes expression levels were detected. The endogenous JA con-
tent increased dramatically from small green fruit period to white fruit period, peaked at white fruit period, and dropped
quickly afterwards. Exogenous MeJA treatment promoted strawberry fruit development and ripening. Transient gene expres-
sion revealed that FaOPR3 over-expression induced the increase of endogenous JA content in fruit and pigment metabolism-
associated genes expression levels, such as FaCHS ,FaCHI,FaF3H ,FaUFGT and FaDFR genes. On the contrary, FaOPR3
gene interference reduced JA content and inhibited pigment metabolism-related genes expressions. It is indicated that FaO-

PR3 gene plays an important role in strawberry fruit ripening, promoting strawberry fruit coloring and ripening.
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Table 1 Primers sequences for real-time fluorescent quantitative
PCR(FQ-PCR)
e FIMFH(5'—3")
FaOPR3 TCTAGAATGTCTGCTCAAGTTCCCACC
GAGCTCTCAAGTTGAAAGAAAATTACC
FaOPR3 GAGCTCATGTCTGCTCAAGTTCCCACC
TCTAGATCAAGTTGAAAGAAAATTACC
FaOPR3 GAAGCCACTGGAGTTTCTG
AGAATACACCACCTTTAGCAT
FaCHS GCTGTCAAGGCCATTAAGGA
GAGCAAACAACGAGAACACG
FaCHI GTTAAGTGGAAGGGCAAGA
CCCGTCAGCGGTAGTATCA
FaF3H TTTTCTGAGCAATGGGAGG
CTGGGTTCTGGAATGTCG
FaDFR ACGA AGTGATAAAGCCAACA
AAACACCAACCTCCGAAC
FaUFGT GGTAAGCCACAGGAGGACA
TATGAGCACCGAACCAAA
ACTIN TGGGTTTGCTGGAGATGAT

CAGTTAGGAGAACTGGG TGC
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wARE, BRI 1.2.2, [RI I S R R S o6
APRARRR, ELFE JA Ea ISR i (SR E R
P Wl R RO S A ) AEE RS CRA
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Fig.1 Changes of jasmonic acid content during strawberry

fruit development
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Wit e 2 R e B (£ 2), £



ARARARELE . FRATR A WOCHEREEE R FaOPR3 YR AR RS 1151

20 A 4.0 B
18+ — O%E; DA 35k O X B K Ab 2,
16+ O FR; B2 h O MeJALLTH
14t M 44 30r Ea
§ 2 lilg 250
107 ﬁé 20f
E E 15)
6F
1.0+ ’—‘ ’—‘
41
X 05} ’—P "
0 RN RN 0
payiist MeJA FaOPR3 FaCHS FaCHI FaF3H FaUFGT FaDFR
Qb3 FEH
B2 MeJA BNEFSERIEFBUREXEBEEFRRZIENZMN
Fig.2 Influence of MeJA on the strawberry fruit coloring and pigment gene expressions
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Fig.3 The amplified full-length of FaOPR3 gene
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Fig.4 Amino acid sequence alignment of OPR3 protein in several species using MUSCLE software
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Fig.5 Phylogenic tree of OPR3 using MEGA software
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Table 2 Effects of FaOPR3 gene over-expression and RNAi on fruit physiological indexes

EEREN JA Fit(ng/g, FW) REWE & i (mg/g ,FW) HHEREE (py/g ,FW) SRSRERE (N/em?)
PBI121 98.7 + 6.03b 24.68 + 1.98b 0.17 + 0.02b 11.72 + 0.98a
FaOPR3-0OE 113.74 + 8.72a 27.59 + 2.96a 0.23 £ 0.02a 9.68 + 1.02b
FaOPR3-RNAi 83.93 = 5.28¢ 20.45+ 1.11¢ 0.09 + 0.02¢ 11.65 + 0.54a

[R5 HS4fE 5 AN [l NG SRR3R 7R 22 575K BB 7KF (P<0. 05)

FaOPR3-OE PBI121 FaOPR3-RNAi 251

201

ik

<) 1.5¢

UE:S

= 1.0

#

051

FaCHS FaCHI FaF3H FaUFGT FaDFR FaOPR3
FEA
OPBI121; @FaOPR3-OE; M FaOPR3-RNAi
E7 FaOPR3 ERBREAMFHMNERXBRERREZENHM
Fig.7 Expression levels of pigment synthesis related genes and
some physiological indices of strawberry fruits affected by
FaOPR3 over-expression and RNAi
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