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Cultivation of transgenic rice plants with OsCDPK7 gene and its salt
tolerance

WANG Lei, CAI Hua, BAI Xi, LI Li-Wen, LI Yong, ZHU Yan-Ming

College of Life Sciences, Northeast Agricultural University, Harbin 150030, China

Abstract: A 1 700 bp DNA fragment, OsCDPK?7 gene, was cloned with RT-PCR from liaoyan241 leaf treated under a low
temperature of 4°C. Compared to the OsCDPK7 gene reported before (GenBank accession No. AB042550), this fragment,
lack of 26 amino acids, possesses the activity of Ca®*-dependent protein kinase because of a complete integration of the
Ca®" binding structure domain and Ser/Thr protein kinase activity center. Plant expression vector was constructed,,
OsCDPK7 gene was regulated by E12 promoter. OsCDPK7 gene was transferred into rice via Agrobacterium-mediated
method. After Km screening and Southern blot, 10 transgenic plants were obtained. The analysis on the salt tolerance
showed that the expression of OsCDPK7 gene composition enhanced the salt tolerance of T, transgenic plants, part of T,
transgenic seeds could germinate in 0.2 mol/L NaCl medium, and T, transgenic young plants could rejuvenate after
treatment with 0.4 mol/L NaCl for 10 days, while the controlled plants could not germinate and died in salt stress. This
research finding proved that the regulation factor of the plant signal transduction could enhance the salt tolerance of

transgenic plants, while OsCDPK7 expression was different in the different tolerence transgenic plants.

Keywords: OsCDPK7 gene; transgenic rice; tolerance

I #s B #3: 2007-12-25; 1&[=] B #A: 2008—02-05

HEEWAE: ( GA06B103)[Supported by the Major Research Project of Science & Technology Department of

Heilongjiang Province (No. GA06B103)]
1EEBN: (1974-), R , E-mail: Iw0256@163.com

BIAEE: (1955-), s s E-mail: ymzhu2001@hotmail.com



1052 i f# HEREDITAS (Beijing) 2008 30

Ca*
Ca2+
/
(Calcium-dependent and calmodulin-inde-
pendent protein kinases, CDPKs) m

CDPK

>

> > >

[2251 prao 19

CDPK 2 c¢DNA (cATCDPK1 cATCDPK?2),
Northern blot ,
mRNA =
OsCDPK7

Saijo

OsCDPK7
, CDPKs

CDPK )

CDPK ,

1

1.1
111 A A

241( ) 1
( )

1.12 AR5k

(Escherichia coli) IM109
(Agrobacterium tumefaciens)LBA4404
pCE12

1.2

1.2.1 KA OsCDPK7 3R 64 56 % B ALY £ K BAR
oMy
241 4

30 min RNA, ,

(GenBank AB042550) (P1  5'-
GGATCCAGAGGAGGAGGGATTAGGG-3'; R1 5'-G
GATCCAGGTATAGACGGGATCTCATTT-3") PCR

, El12
OsCDPK7
1.2.2  OsCDPK7 3 B % /K AG o H A% 4540
( 3mg/L24-D MS ), 28
2~3 ( 3~5 mm)
28 3~4 d,
100 mg/L
30 min s ,
, , 2 1
2~3
1~2em (
1 mg/L IBA MS )

1.2.3 4 OsCDPK7 3B /KA 44k Southern #&|

CTAB DNA OsCDPK7
, Southern bar
DNA
, Roche
1.2.4 K FE KA T ARG TGk
T, 4 1 s
( Bialaophos) ,7d ,
PCR
1.2.5 4535 B RAG o 2 d4 A7
1.2.5.1
T
0.2 mol/L NaCl ,
(26+£1) 3,
1.2.5.2
T, 0.4
mol/L NaCl ,
0.4 mol/L NaCl ,10d

, Real-time PCR

OsCDPK?7 B-actin(NM-



8 : OsCDPK7 1053
197297) S P2 5'-CCAT Southern blot , OsCDPK7
CGCCATTGCCACC-3', R2 5'-CATCCCAACCATA ( 2
ACGCCTG-3"; OsCDPK7 P3 5'-

TCAATCCTCGCCCAAAG-3"), R3 5-CCCAGCGA
TTTCCTCCTC-3'

2
2.1 OsCDPK7
RT-PCR, 1 700 bp ,
GenBank
OsCDPK7 CDS , 157~234 78
, 53~78 26
) /
(S TKc) (EFh)
microRNA ,
pCC7E12
E12 OsCDPK7 bar
(1
BamH 1 HindIll
K;inl I
BamH P
Ecor 1.4 0scpPk7 P3>

~ "7 Tnos
" A
- p35s

pCC7E12
14 100 bp

1 EYFRIEHK pCCTEL2
Fig. 1 Plant expression vector pCC7E12

2.2

DNA,
PCR ( ),  PCR

P wt PCl PC2

PC3 PC4 PC5 PCo6

SN - o

&l 2 %% OsCDPK7 B R /KFEERK Southern bolt ¥ E
P pCC7EI2 DNA; wt PC1~PC6

Fig. 2 Southern blot of rice transformed with OsCDPK7
gene

P: pCC7E12; wt: Wild-type plants; PC1 PC6: Transgenic rice

plants.
2.3 T,
4 1 Bialaphos ,
s s Tl
( 3A) PCR
( 3B
2.4
241 # IR E KAG R H 64w 2 o AT
0.2 mg/L NaCl , 3
, (
4A)
2.4.2 A KAS Y B 6 a2t AT
T, 0.4 mol/L NaCl ,
10 d, s
10 d b b
( 4B) 10 R 2
s 2
Real-time PCR
OsCDPK7 2 ,
1 Real-time PCR s 2
OsCDPK
OsCDPK



1054 i f# HEREDITAS (Beijing) 2008 30

wt  (-Bialaphos) PC3: PC4 wt  (+Bialaphos)

bp

2000
1 000
750
500
250
100

B
B3 HEEKE T KEKRTRETFER PCR N
A T ;B T PCR PC3/PC4 ; -Bialaphos Bialaphos; + Bialaphos
Bialaphos; M DNA ;P pCC7E12 DNA; wt ; 1-8 T,
Fig. 3 Bialaphos screening and PCR analysis of T; trans- genic rice
A: Bialaphos screening of T, transgenic young plants; B: PCR analysis of T, transgenic plants. PC3/PC4: Transformed lines; —Bialaphos: Has

not Bialaphos; + Bialaphos: Has Bialaphos; M: DNA maker; P: pCC7E12; wt: wild-type plant; 1-8: T, transgenic plants.
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Fig. 4  Analysis NaCl tolerance of T; transgenic seeds and young plants

A: NaCl tolerance of T, transgenic seeds; B: NaCl tolerance of T, transgenic young plants. wt: Untransformed wild-type plant; PC3-PC5:
Transformed lines; — NaCl: Has not NaCl; + NaCl: Has NaCl.
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OsCDPK7-4 actin 23.53 1.24 - -
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