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Function Analysis of MdSBP4 Genes on the Abiotic Stress in Apple
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Abstract: The cDNA sequences of MdSBP4 were isolated from the leaves of apple rootstock ‘Qingzhen 17.
The MdSBP4 ¢cDNA sequence included a 1473 bp open reading frame (ORF) which encoded a polypeptide
of 491 amino acids including a highly conserved SBP—domain bearing a nuclear localization signal (NLS)
and two zinc finger structures( Zn—1,Zn—2). Real—time PCR analysis showed that MdSBP4 gene played
a role in response to drought and salt tolerance in apple rootstock, The over —expression vector pCAM-
BIA2300—35S—MdSBP4 was constructed and transformed into Arabidopsis thaliana by floral dip meth-
ods. The MdSBP4 transgenic lines showed higher germination rate than the wild type under drought and
the salt stress. These results indicate that over —expression of MdSBP4 in Arabidopsis can improve the
toleration of seeds to abiotic stress.
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Table 1 Primers used to isolate and analyze the expression of MdSBP4 in Malus
(57—3")
Gene Primer Primer sequence Restriction sites
MdSBP4 MdSBP4A—F GGCTCTAGAATGGGTTGGGAACTGAAA
MdSBP4—R GCGGTACCTTACCTTATTTGCAGATCAC
MdSBP4—RT—F CCCATGTACCTTCATGGAAAGTCAAG
MdSBP4—RT—R GCAAATGTTTGCCCACCATTTCT
p2300 —MdSBP4—F GGCTCTAGAATGGGTTGGGAACTGAAA Xba 1
p2300—MdSBP41—R GCGGTACCTTACCTTATTTGCAGATCAC Kpn'1
p—ACTIN p—Actin—RT—F ATGCCAGGGAACATGGTAGA
p—Actin—RT—R TGAGCGAGAAATTGTCAGGG
1.2.2 PCR 480 1] PCR TaKaRa
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— F/MdSBP4 — RT — R ( 1), 5 (10. 0 pmol = L™1)
SYBRPremix ExTaq™ ]| ( Perfect Real Time) 0. 8 uL, Sterile Water 7. 4 pL,
(TaKaRa) Roche LightCycler® RT—PCR :95 C 10 min, 95 C



MdSBP4

10 5,60 C 30 5,72 °C 10 s R 45 o
2 hacT (s8] ; Excel :
DPS Duncan ;
1.2.3
MdSBP4 )
Xba | Kpn | s
20 pL PCR : Mixgreen: 10 pl;
MdSBP4—F 0. 8 uL;MdSBP4—R.0, 8 uL;
0.5 pL, 20 uL ;
PCR 95 C 5 min; 95 °C 30
S, 62 °C 30 s, 72 °C 1 min 30 s,
30 ;72 °C 10 min, s
pGEM— T — Easy pGEM
—T—Easy— MdSBP4,
Xbal Kpnl pCAMBIA2300
pGEM—T—Easy— MdSBP4 ,
T4 DNA 16 C
pCAMBIA2300
—35s—MdSBP4,
1.2.4
pCAMBIA2300—35S—MdSBP4,
EHA105 o
o 3~5 s TO
. To 40 mg + L7!
MS o
T1 cDNA ,
PCR .
1.2.5
T3
MS 400
mmol ¢ L' .150 mmol « L'
. 4°C 3I~4d
o 2d
3 3
2
2.1 MdSBP4
¢ 1 7 cDNA )
MdSBP4—F,MdSBP4—R
PCR . MdSBP4

1400 bp ¢ 1,
pGEM—T — easy DHb5a
o , 1473 bp ,
SBP — domain (PF03110) (
2),
bp
2000
1000 1473bp
750
500
200
100
M: DL2000;1:¢cDNA  PCR
1 MdSBP4 PCR
Fig. 1 Agarose gel electrophoresis analysis of
MdSBP4 gene fragments
2.2 MdSBP4 SBP
MdSBP4 , NCBI blast
SBP
o SBP
, MdSBP4
, SBP — domain
(PF03110), Zn—1.7Zn
—2 NLS(Nuclear Loca-
tion Signal) ;
, CysCysHisCys,
CysCysCysHis(  2),
MdSBP4 SBP SBP
2.3 MdSBP4
¢ 17 ‘M26’
MdSBP4 o
¢ 1 7 ‘M26’ 400 mmol « L™!



10 ( ) 36
30d , 0 h 395 ,
. 1’ ,  “M26’ , 3 ‘M26” ,MdSBP4
s ¢ 1 ’ ‘M267 ( 12 h ,
3, O0h 24 | MdSBP4
MdSBP4 ¢ 1 7 12 h o
s ¢ 1 7 24h
7 i SlySBP6b 76
% VVSBPOL 75
% VvSBP16 it
4 FvSBPIS kil
7 SlySBPGa 74
i SlySBP6e 'n’f?
3ER MdSBP4 5
3 L MdSBP6 75
*# 5% MdSBP20 ?{2
24 PASBP6 7‘5
MBS ASPLG RN 5
HHIFFASPLI3 5
R I AtSPL17 75
s PSBPI12 75
4 PSBP23 75
%] VvSBP12 75
1o PSBP14 75
## PtSBP20 75
#i % VVSBP1S 75
#i%] VvSBPO3 ki
7K#8 OsSPL16 76
7K OsSPLIS 75
JKHE OsSPL2 75
7KHE OsSPLI9 7%
2 MdSBP4 SBP
Fig. 2 Analysis of the SBP domain in MdSBP4 and the selected SBP gene from plant species
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Fig. 6 The effect of osmotic stress caused by Mannitol and NaCl on germination of the wild type (WT),
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