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Abstract ; F-box proteins, widely existing in eukaryotes, were involved in cell cycle regulation, apoptosis and
multiple hormone signal transduction. Recently , it was showed that F-box proteins mediated the responses to abiot-
ic and biotic stresses,and they were crucial to maintain the normal growth and development for plant. Drought and
other abiotic stresses seriously affected plant growth and development. It is urgent to solve the problem which en-
hances the drought resistance of plant at present. The Grapevine, one of important fruit trees, was widely cultivated
worldwide. Drought stress severely affected the plant growth and dramatically reduced the fruit quality of grape-
vine. Therefore , it has a great meaning to isolate the drought-responsive genes and analyze its functions for stress-
resistant improvement in grapevine. Based on the transcriptome dataset, we found 11 F-box genes significantly up-

regulated under drought stress. Pfam software analysis showed these F-box genes encode amino acid sequences
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having a complete F-box domain. Among them , VoF-box5 on the 19" chromosome exhibited higher expression level
compared with other genes. This gene consists of exons and 4 introns according to gene sequence analysis, and its
open reading frame is 1 824 bp. VvF-box5 protein contains 1 F-box domain in its N terminal and a fibrinogen-like
domain ( FBD) and two leucine-rich repeat( LRR) in its C terminal. Protein secondary structure prediction analysis
showed that the VvF-box5 contains 15 a-helixs and 14 B-pleated sheets. The promoter element analysis showed
that the promoter of VvF-box5 contains multiple stress-responsive elements,such as GA response element GARE-
motif, MeJA response element CGTCA-motif, Drought stress related components ethylene-responsive element
(ERE) , heat stress-responsive element( HSE) and low temperature responsive element( LTR) , light response cis el-
ements ACE, Box 4 and Spl and other element related to cell cycle regulation and development. Real-time qRT-
PCR showed that VvF-box5 responded to under the treatments of drought,salt, ABA and JA. Subcellular localization
showed that VvF-box5 was mainly located in nucleus in onion epidermis cells. Overexression of VoF-box5 clearly im-
proved the drought tolerance in transgenic Arabidopsis. In addition, the fusion protein 6 x His-VvF-box5 was pro-

duced in prokaryotic expression system and purified by Ni-NTA Resin, laying foundation for studying VvF-box5

functions.

Key words : grapevine ; F-box protein ; drought ; expression pattern ; subcellular localization
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Fig.1 Transcriptome analysis of F-box genes in

grapevine and the cloning of VvF-box5

VoF-box3/8/9/11 SR RIB AT 5 ~ 10 f5Z (0]
BT 10 509 BAT VoF-box5 JEPH | B VoF -box5
FERMBCR — 2508, ARG VoF-box5 HE R T 51 I\
%] cDNA H P 115 B4 VoF-box5 3EH (I 1B) ,
2.2 HE WF-box5 EREMRERQEMIE S

R 4 75 4 5 R A7 A B A0 T F-box G015 3
TER A Y IR e AL, KB VoF-box5 &
( GenBank No. AM463584. 2) v T #j %45 19 £
R L, X VoF-box5 3R 4L 51 15 50 4, &% BRL
VoF-box5 F:PR A1 & 1824 bp BY FF B B2 HE , &% 4
5NN BFR A ANNE T AN T RN TR
A, 4 NWEF A 114 4> 3836 1~ .81 4
F 370 A~ 66 5, P9 i & A PR SF 9 GT -+ AG J¥ 41
(K 2A),

i VoF-box5 KPR 1824 bp (T Bl EHE 7
GGt 607 A2 FEMR , 43 F 1N 69. 6 kD, 5L &l
5.03, Pfam A5 R W, VoF-box5 55 H Jfith 1) 24
FIRE ) BA 588 (1) F-box 45050, 7 T N 3, itk
Hb, C il & 5| A BAEM S S5 H9 5L, 41 fibrino-
gen-like domain ( FBD ) FI leucine-rich repeat ( LRR)
(K 2B),

X VvF-box5 2 HE R 1Y 45 M gEAT T, &
MZEASH 154 o« BHELL K 14 4 B & (F
3), XA B TR IRy I & A IE 8 A E A

+-
éﬂl‘o

A
4081-10305 = -
0kb kb 2kb 3kb 4kb Skb 6kb
Legend:
Exon = Intron
BT HET
B
- —
(03] A
S & FBD
X )
0 100 700 300 300 500 600
2 HE WF-box5 BER &R HBEBRNMRTEHIE

Fig. 2 The gene structure of grapevine VvF-box5

and its conserved domain
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Fig. 3 Secondary structure prediction of VvF-box5
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Fig. 4 Phylogenetic tree of F-box genes in different species
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Table 1 Distribution of cis-acting elements in grapevine VvF-box5 gene promoter

JufF il 73]

Elements Core sequences

it

Functions

FeR BTG cis-acting element involved in light responsiveness
Z 5 MR AY part of a light responsive module

2 5561 % involved in light responsiveness

ACE AAAACGTTTA
AT1-motif AATTATTTTTTATT
Box 4 ATTAAT

Box I TTTCAAA
CAT-box GCCACT

ERE ATTTCAAA
GAG-motif AGAGAGT
HSE AAAAAATTTC
LTR

MSA-like TCAAACGGT
Nodule-site2 CTTAAATTATTTATTT
02-site GATGACATGA
Skn-1_motif GTCAT

Spl CC(G/A)CCC

YR W TC A4 light responsive element

IR RIF G BTG cis-acting regulatory element related to meristem expression
LN 2B TG ethylene-responsive element

FeR & A part of a light responsive element

A3 N TCIF element involved in heat stress responsiveness

IR low-temperature responsiveness

4 JE AR AT cell cycle regulation

A RS A 25 A V5 nodule specific factor binding site

Ve B AR R zein metabolism regulation

JRFL 3K endosperm expression

S B TT A4 light responsive element
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Fig. 5 Expression patterns of the VvF-box5 gene under various treatments
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Fig. 6 The subcellular localization of VvF-box5 protein
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Fig. 7 The induction and purification of
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Fig. 8 The effect of drought on growth of VvF-box5 transgenic plants
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