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1.2.1 Ubi.u4
GenBank (X77456)
2 PCR Hindlll,
HindIll  BamHI
Ubi.U4-1:5' 5'GCGCAAGCTTACTACGTTA-

GAGCGCTAACGAGAAT 3'(HindllIl)
Ubi.U4-1: 3' 5'CGAAGCTTTGGTCGGG-
TGGGATTCCCTCTTTATCCTGGA 3
Ubi.Uu4-2: 5' 5'CGCAAGCTTACTACGTTAG-
AGCGCTAACGAGAATACTS3'. Ubi.U4-2: 3'
5'CGCGGATCCTGGTCGGGTGGGATTCCCTCTTTAT3
(BamH1)
, (NC89)
PCR Ubi.U4 ,

DNA ,
pMD18-T

1.2.2 Kozak

Kozak , AT , GUS

“TAAACCATGGCT” ,
Sac |
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: (BamHl)
gusk 5' 5'CGGGATCCTAAACCATGGCT-
ATGTTACGTCCTGTAGAAAGGAAG

GUS 453
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BamHI/ Scal
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Kozak
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b- , 0.1% Triton X-100, 0.1%
) ( , 1998)
(Jefferson et al., 1987) GUS ,
4-methlumbelliferone(MU)

GUS 5
3 , 3
2
2.1
DNA ,
1 200 bp (1 PCR
,  pMD18-T , DHb5a,
(Genschik et al. 1994) 100%
2.2 Kozak
pBl121 , Kozak
bp
1 000 —
1 PCR
M: D2000 :1-4: Ubi.U4-1 : 5-8: Ubi.
uU4-2 ;9

Figure1 PCR amplified Ubi.U4 promoter

M: D2000 marker; 1-4: PCR products amplified by promoter Ubi.
U4-1; 5-8: PCR products amplified by promoter Ubi.U4-2; 9:

negative control

PCR , 1 800 bp ( 2)
PCR ., pMD18-T )
DH5a, )
Kozak GUS
2.3
Ubi.U4 , Hindlll/ BamHI
HindlIll pSKG pUKG
pUSKG; HindlIl . PSKG
CaMV35S CaMV35S ,
pSSKG 3
2.4
5 EHA105
2 PCR Kozak GUS
M: D2000 ; 1: gusk ;2.
Figure 2 PCR amplified GUS gene with Kozak sequence

M: D2000 marker; 1: PCR products amplified by gusk; 2: nega-
tive control
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H 355 B GUs nos
1.psG —{— T
H 355 B ko GUS nos
2pskc —(————— 1T T
H Ubil4 B gazak GUS nos
spuke —HEEEN T —
H Ubill4a H 355 B noeak GLIS nos
4 pUsks — I T I
H 355 H 355 B woea GUS nos
5. pSSKG  — I I g
3 5 GUS
35S: CaMV35S ; NOS: ; Ubi.U4: ; H: Hindlll ; B: BamHI

Figure 3  Structure of the vector used for transient expression of GUS gene

35S: CaMV35S promoter; nos: polyadenylation site of nopaline synthase gene; Ubi.U4: ubiquitin promoter; H: Hindlll restriction
sites; B: BamHI restriction sites

24 ,5 3
100%( 4) ,
GUS 5 '
GUS , ( 1 .5 Kozak
GUS (1986) ATG
GUS pUSKG>pUKG> ' '
pSSKG>pSKG>pBI121 ACCATGG
1 5 : (1)CaMV35S
Kozak GUS CaMV35S 1 GUS
2 ;(2) CaMV35S Kozak Table 1 GUS activity under the control of different regulatory
' sequences in tobacco leaves
GUS CaMV35S Kozak GUS plasimid GUS activity (nmol-4-MU-mg* protein-min)
1 (3) Kozak Leaf(none) Oe
. Leaf(pBl1121) 10.12+0.92 a
CaMV35S Kozak 1.5 ;(4) Leaf(pSKG) 32.34+1.97 b
Ubi.U4 CaMV35S Leaf(pUKG) 52.82+1.30 c
Kozak GUS Leaf(pUSKG) 99.93+3.06 d
' Leaf(pSSKG) 35.46+1.12 b
CaMV35S Kozak 3 . P=0.05
GUS 3, CaMV35S 10 '

All data were means of 3 replications each. Means with the

, CaMV35S

same letters are not significantly different at P=0.05 level ac-
cording to Duncan’s new multiple range test
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Figure 5 GUS activities under the control of different regu-

latory sequences in tobacco leaves (NC is negative control)

4

(A) pBl121

(B) pSKG )
(©) pUKG
(D) pUSKG ;
E) _ Genschik  (1994) Ubi.U4
GUS (bar=2 mm) , TATA
Figure 4 Histochemical assay with staining buffer containing !
0.5 mg-mL~* X-Gluc GUS
(A) the tobacco leaf containing pBl1121; CaMv3s5Ss 7 Kang (2003)
(B) the tobacco leaf containing pSKG; CAT
(C) the tobacco leaf containing pUKG;
(D) the tobacco leaf containing pUSKG; CAT CaMV35s 2
(E) the tobacco leaf without expression vector. Ubi.U4 CaMV35S ,
The blue colored leaf tissues indicate the GUS expression sites
(bar=2mm) Kozak ! !
CaMV35S Kozak GUS
3, CaMV35S 10
: -3 A Ubi.U4
G US Kozak CaMV35S ,
(TAAACCATGGCT), ,GUS Kozak GUS
2 : CaMV35S Kozak
, 1.5 Kozak
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Transient Expression of GUS Gene Controlled by Different Regulator
Sequences of Tobacco

Wei Xie, Chaoyin Yue*, Zhenghong Guo, Zhipeng Dai, Min Liu, Wei Yao

Biotechnology Research Center of China Three Gorges University, Yichang 443002, China

Abstract GUS gene controlled by different regulator sequences (CaMV35S promoter, Ubi.U4 promoter and Kozak sequence)
were introduced into the leaves of tobacco. Transient expression assay revealed a 2-fold increase in GUS activity in leaves with
GUS expression driven by the CaMV35S promoter fused to the Kozak sequence (pSKG) as compared with the pBl121. The
expression of GUS driven by a double CaMV35S promoter with the Kozak sequence was not significantly different from that driven
by the single CaMV35S promoter with the Kozak sequence. Expression with the Ubi.U4 promoter with the Kozak sequence of pUKG
yielded about a 1.5-fold higher level of GUS activity than expression with the CaMV35S promoter with the Kozak sequence. The
tandem Ubi.U4-CaMV35S promoter with the Kozak sequence was the most effective among the regulator sequences and gave a
3-fold higher expression level than that driven by the double CaMV35S promoter with the Kozak sequence and a 10-fold higher
expression level than that driven by the single CaMV35S promoter.
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