20 1 Vol.20 No.1

2004 1 Chinese Journal of Biotechnology January 2004
1 12 13 1 1%
! 100080
2 100875
3 712100
GFP
pGNG o NosP- nptl[-NosT
lox lox CaMV 35S GFP lox
B GUS Kan pGNG
GFP pCambial300-Cre GFP
- hpt Cre
lox gp  nptll GFP nptll
GUS CaMV 35S hpt  cre
Q78 A 1000-3061 2004 01-0010-06
Cre Cre
lox
Dale Ow
Cre }
Cre
45
gl
lox
Cre/ lox Cre gfp
: GFP
Cre 38kD GFP
lox DNA
: Cre/ lox GFP
Cre lox
DNA “ ”
lox
2003-06-10 2003-09-08
863 No. 2002AA227031

* Tel 86-10-62548243 Fax 86-10-62548243 E-mail fecorp@wppsinkpodol i st i TITE S 4R EER  http://journals. im. ac. cn



1
1.1
SR1 LBA4404
GFP  GFP
pX6-GFP°  pBIN35S-mgfp5-ER®  pMM23
OwD W Zuo ] Haseloff
pX6-GFP
Nos P-nptll-Nos T ~ pMM23 35S P-cre-Nos T
PCR pBIN35S-mgfp5-ER gfp
1.2
pGNG  pBII21
lox gp nptll GFP
35S nptll ~ Nos
1A Cre gfp  nptll GUS
35S 1B pGNG
131bp lox
lox-MCS- lox
Hindlll  EcoRI lox-MCS- lox pBI121
RB LB  Sacll-EcoRI Nos P-npill-Nos T-
35S P-gus-Nos T pBI121 lox-MCS-lox  lox-MCS-

lox Hindlll  EcoRI lox-

MCS-lox Hindlll  EcoRI
pBI221 pBI221 [ox-MCS- lox
35S GUS lox-MCS- lox

p221-35S- lox-MCS- lox-GUS
p221-35S- lox-MCS- lox-GUS

Hindll + EcoRI
35S- lox-MCS- lox-GUS
pBI121 lox-MCS-lox

pBI121-35S- lox-MCS- lox-GUS MCS
afp Nos P-nptll-Nos T
pGNG pGNG LBA4404
30mg/ L. S50mg/L. Kan 50mg/L LB
PCR g
pGNG
pCambial300-Cre ~ pCambial300
ID  HindIll + Sac I pMM23 35S P-
cre-Nos T pCambial300
pCambial300-Cre [LBA4404
30mg/L 50mg/L  Kan
50mg/L LB PCR
Cre
1.3 pGNG

pGNG

..........

| [ I [ I
LB35SPlox gfptbeST NosPHPHI Nos T lox gus NosT RB

B H Cre

C Xbal Sac
ttggagagaacacgggggacim'ﬂ!aitaacttcgtatagcatacattatacgaagtta(%@g@gaggc%tgttacgtc
358 P I« lox > gus

:H.s:,%l s 0 :
[ N |
LB 35SP creNosT 35SP hpt 35ST RB
' 1

Fig.1 Elimination of the selectable marker gene in
plant transformation vector
A plasmid pGNG with gfp and npt Il between two lox sites in the same
orientation B cre-mediated recombination of DNA between the two lox
sites after re-transformation C DNA sequence between 35S promoter and
gus after the Cre-mediated recombimation D plasmid pCambial300-Cre

used for re-transformation with hpt as a selectable marker gene
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Fig.2 ~ Western blot of GFP expressed in tobacco
plants transformed with pGNG
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~8 pGNG-transformed SR1 plant lines G1-G6
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Fig.3  Southern blot of tabacco plants transformed with pGNG
1~4 pGNG-transformed SR1 plant lines G1-G4 5 wild-type N. taba-
cum var. SRI plant 6 Hind |l -digested plasmid pBI121 as a reference
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Table 1 Segregation of kanamycin resistance in T, progenies
of pGNG-transformed tobacco plants

No.of Kan" No.of Kan®

Line lants plants Ratio x2 X% 05
Gl 130 43 3:1 0.002 3.841
G2 164 34 5:1 0.036 3.841
G3 142 10 15:1 0.028 3.841
G4 124 48 3:1 0.775 3.841
G5 160 8 20:1 0 3.841
G6 116 38 3:1 0.009 3.841
SR1 0 187 — — —
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Fig.4 PCR assay for elimination of gfp and nptll

nptll

in re-transformed plants
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5 SR1 GFP A GUS B
Fig.5 GFP detection A and GUS histochemical staining B  of transgenic SR1 seedlings
1 3 T seedling of GI 2 4 T seedling of R1-1
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Using Green Fluorescent Protein as a Reporter to Monitor Elimination of
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Abstract In genetic modification of plants once the transformants are obtained selection markers are no longer required in
mature plants. At present the Cre/lox site-specific recombination system is most widely used to eliminate the selectable marker
genes from the transgenic plants. In this study attempt was made to favour the selection of marker-free plants in the re-transfor-
mation method. Green fluorescent protein GFP can be directly visualized in living cells tissues or organisms under UV illumi-
nation. This advantage of GFP is exploited in the development of a practical approach in which GFP is used as a visual marker to
monitor the removal of the selectable marker gene from transgenic plants. For that purpose the pGNG binary vector was con-
structed in which the GFP gene gfp was linked to the expression cassette Nos P-nptII-NosT and the two units were cloned be-
tween two directly-orientated lox sites. The CaMV 358 promoter was placed before the first lox site and used to drive GFP ex-
pression. The 3-glucuronidase gene gus of Escherichia coli was cloned behind the second lox site without a promoter thus
would not be expressed in this position. Tobacco plants were first transformed with pGNG and selected on kanamycin  Kan -con-
taining media. Regenerated transgenic shoots were readily singled out by GFP fluorescence. The GFP-expressing plants were then
re-transformed with pCambial300-Cre containing hygromycin phosphotransferase gene hpt as a selectable marker gene. The
Cre-mediated recombination resulted in the elimination of lox-flanked genes herein gfp and nptll  from the plant genome and
brought the GUS gene next to the 35S promoter. Our data demonstrated that transgenic plants free of nptll were easily selected by
monitoring the loss of green fluorescence and at the same time GUS here as a target protein  was expressed in the nptll-free

plants. Finally hpt and cre were removed from the progenies of the nptll-free plants by gene segregation.

Key words selectable marker genes transgenic plants green fluorescent protein
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