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Analyses of the fructokinase activity and its gene expression
during the development of longan fruits

SHUAI Liang', XUE Xiaoging' , NIU Jiajia', GU Yujuan', HAN Dongmei’, WU Zhenxian'
(1 College of Horticulture, South China Agricultural University, Guangzhou 510642, China;
2 Institute of Fruit Tree Research, Guangdong Academy of Agricultural Sciences, Guangzhou 510640, China)

Abstract ; [ Objective ] Changes in the contents of sucrose, glucose and fructose, the activity of fructoki-
nase (FRK) and its gene expression during the development of longan ( Dimocarpus longan Lour. cv.
Shixia) fruit aril were studied. [ Method] Sugar contents were determinated using HPLC, and the FRK
activity was analyzed using colorimetric method. Real-time qPCR was used to analyze the expression of
DIFRK gene. Prokaryotic expression vector was constructed using in-fusion method to express DIFRK
gene in Escherichia coli Rosetta (DE3). [ Result and conclusion] The results showed that the contents of
sucrose, glucose and fructose in the aril increased gradually with the development of longan fruits, and
they tended to become stable at the mature stage. The fructokinase activity decreased gradually from
25.97 pmol - g™' - h™"to 13. 18 wmol - g™' + h™" at the early stages before maturation, and increased
during maturation to 22. 44 pumol + g~ « h™" at full maturity. Quantitative RT-PCR analyses showed that
the expression of fructokinase gene was relatively stable at the early stages, but it declined during the aril
expanding period with a rapid sugar accumulation. The result of SDS-PAGE showed that pET-32a-DIFRK
prokaryotic expression vector has been constructed. Gene expression has been successfully induced by

IPTG in E. coil BL21.
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Tab.1 Sequences of primers and their application

5145 5 JF31(5'—>3")" JHi
P1 GGCTGATATC GGATCCATGGCTCACAACCCCACTTC Y 4% DIFRK A
P2 CCGCAAGCTT GTCGACTCATGATGCAGCCACAAGTT
P3 TGGGTGACAACAGGTCAAGTATC Y1 GAPDH A
P4 TTATAGGCAGCCAAGCGACTT
P5 TATTCAAGGACGAGGAGCGG “EH RT-PCR
P6 GCAGCCACAAGTTTTACGAGTT

1) FRIZ &8k LG 8br45,5 BamH I (GGATCC) #= Sal I (GTCGAC).

1.2 ZREXBEASRESEWNE

Je MR SRS S R E S BRI S A 1 T i
A BTk AR I IR Al R e B A A J ) TR
Fon 1 g, AW FERGR T A3 30 s, A S mL 7K
WFEEA)0Z 4 000 v+ min ™' B0 15 min, FRIE A S
mL 7K 8 5] FE 42 0L 15 min, 4 000 r + min~' Z.0 10
min, 53 EIHWRK, HAKESRZ 10 mL; NI 2 mL
VW T B4, 13 000 1+ min ' B0 15 min, PR
1 mL FiEIKZ Water Sep-Pak C18 /NME4fifL f5 1.
26 Agilent 1200 LC = RORAH @35 AL, A%
fit A RID /r 220 #s , 4345 7 Transgenomic coregel
87 C it , FahAH KK, 3% 0. 6 mL + min ™" Al
80 °C, Mt 10 wL. fr FFRAE S 43 A 2 i) SR 0% |
2 BRI IR 8 o O B s ] o0 0 T R 1) L 5 0 A
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ARG A 0 ~4 C R T IEAT B e IR AR B2
URAE VR R S BB R, MERRFR & 1 g TR, A
1.5 mL % ¥ 32 B 2% v (50 mmol + L™" Hepes-
NaOH,1 mmol - L ™" EDTA,2.5 mmol - L™' DTT, 5
mmol + L™" MgCL, , {43444 0. 05% [ Triton-100,
0.5 mg « mL™" ) BSA ARG ECH 10% ) HH) % 2
mL B0, 4 °C 44 F 13 000 ¢+ min~' B0 10
min 1 mL E3§GE PD-10 JREERAE , 13 98 J5 E 25 3
2 mL, VRN BEHZIBORET F. AR 3 IR

2 W8 Huber 252 {75 450 1 S (FRK) 35
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Fig.1 Changes in the contents of sucrose, glucose and fructose

during the development of longan fruits
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Fig.2 Changes in the activity of fructokinase (FRK) during the
development of longan fruits
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Fig.3 Changes in the fructokinase gene ( DIFRK) expression

during the development of longan fruits
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Fig.4 Agarose gel electrophoresis of PCR amplification and pET-32a digested by BamH I and Sal 1
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Fig.5 Expressions of recombinant pET-32a-DIFRK protein in Escherichia coli Rosetta( DE3)
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