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(Agrobacterium tumefaciens)

- %
(Chlorella vulgaris)
( 361005)
pCAMBIA2301-idi, LBA4404
, pCAMBIA2301-idi T-DNA , G418
(NPT ) , PCR idi NPT
, 0.84mg/g, 30.95%
, 1.98mg/L, 36.77%
, , , idi ,
Q943.2
, Cha (2012)
( , 2005) (Dwyer et al, Chlorella vulgaris ,
2001) (Carpentier et al, 2009) s
, , (Kumar et al, 2004)
( , 2010) , (Kathiresan et al, 2009) (Anila et al, 2011)
, (Cheng et al, 2012) (Chaetal, 2011)
, (Fernandez-
Sevilla et al, 2010) , (IPP)
(DMAPP) ( ,
, 2009) IPP IPP  DMAPP ,
> IPP
(Wang et al, 2007; Chen et al, 2001; Chow et al, 1999) (idi) ,
(Dawson et al, 1997) PEG-CaCl,
(Kim et al, 2002) 1
(Cha et al, 2012) , 11
, DNA 111 (Chlorella vul-
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garis) (Agrobacterium tumefaciens)LBA4404
(Escherichia coli)DH5a pCAMBIA
2301
1.1.2 (G418
) (AS)
C ) ,
1.1.3 (FC ):
10g/L, 2g/L, lg/L,
1g/L, FeSO47H,0 2mg/L; LB 10g/L,

S5g/L, NaCl 10g/L; TYNG
10g/L, 5g/L, NaCl 5g/L, MgSO,7H,0 0.2g/L;
IM (Bundock et al, 1995; Hooykaas et al,
1979)
1.2
1.2.1 DH5a
idi , T (Takara)
pBluescript I SK CAMV35S
, CYCI idi
Hind BamH ,
NPT pCAMBIA2301
, pCAMBIA2301-idi
1.2.2
LBA4404 28°C ODgpy 0.6—0.8,
(Shen et al, 1989)
idi pCAMBIA2301-idi
LBA4404,
100pg/ml

50pg/ml
50pg/ml TYNG
5ml TYNG (
50pg/ml 50pg/ml 100pg/ml
), 28°C 200r/min 24h , Sml 50ml
TYNG ODgpo  0.6—0.8
, IM 1h, 4—5ml IM
10ml IM ( 0.2mol/L KCl
150pumol/L AS  50pg/ml ) 500ul
, 4—5h
50ml FC

, 28°C  180r/min

>

, 20ml (50mmol/L EDTA,
25mmol/L DTT, pH 5.8 20mmol/L )

,28°C 30min 0.2mol/L KCl
, 10ml 2% , 2% ,
0.2mol/L KCl), 28°C 14h
, 0.2mol/L KC1 IM
, 2ml  0.2mol/L KC1 IM
200l R 10ml
IM , 25°C 24h
500ul 0.2mol/L KC1 IM ,
450pg/ml G418 300pg/ml 300pg/ml
0.2mol/L KC1  FC , 28C
FC , ,
1.2.3 PCR idi-F:

5'-ATGCAAACGGAACACGTC-3'; idi-R: 5'-TTATTT
AAGCTGGGTAAATGC-3"; NPT II-F: 5'-TCACTGAA
GCGGGAAGGGACT-3"; NPT II-R: 5'-GCGGCGAT
ACCGTAAAGCAC-3'

7 , ,
/ DNA, idi-F/idi-R NPT
II-F/NPT 1I-R PCR PCR
:94°C Smin, 94°C 45s, 58°C Imin,
72°C Imin 30s, 32 , 12°C
15min
1.24
5% 100ml FC 250ml
,28°C  180r/min 5d 8000r/min
10min , s ,
1.25 0.05g
, 2.5ml
30min( 70%, 35C), 1.5ml 20%
KOH 10min 20ml
, 5000r/min Smin,
, 40C ,
5ml 5, 022um
HPLC
2
2.1
DH5a 549bp
idi , NCBI pBluescript
IT SK CAMV35S ,CYC1
idi
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pCAMBIA2301 , DNA idi NPT 11
pCAMBIA2301-idi( 1) PCR , DNA
(1420bp) idi , ( 3a,b),
idi pCAMBIA2301-idi 2.4
2.2 4
450pg/ml 4 In 12 13 14
G418 300pg/ml 300pg/ml I5 , 6 17
0.2mol/LKCl FC ,28C 5—7d idi
( 2a),
( 2b) 25
2.3 5
FC , 5 I 12 13 14
, R , , 14
( 20, , 0.84mg/g,
/ 30.95% IS5 Ie 17
DNA, idi-F/idi-R NPT II-F/NPT II-R , ,
Hind Il (10872
Pst | (10864
BamH | (10842
Sma | (10839
Xma | (10837

Ampicillin
Xho | (668)

\Cla | (685) NPT II
Hind 11l (689)

CaMV35S Promoter
pBS-35S-IDI-CYC1

4355bp

Poly A site
T- BORDER(L)

EcoR | (1233)

kanamycin(R
pUC ori yein(R)

CYC1 Terminator
BamH | (2114)

N—

P Lac

’ pBR322 ori &
Pst 1 (1789
( ) pBR322 bom site

pCAMBIA2301

11633bp

pVS1-REP

V

Hind 11l (12266)  CaMV35S promoter
CaMV35S Promoter

IDI

CYC1 Terminator
BamH | (10842)
Sma | (10839)
Xma | (10837)

CaMV35S promoter

GUS
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13027bp
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T-BORDER(L)

kanamycin(R)
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Fig.1 Construction of binary vector pPCAMBIA2301-idi
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I1 13 14
R 14
, 1.98mg/L,
36.77% 12 15 17
, 16
( 0
2
Fig.2 Screening positive clone of A. tumefaciens-mediated transformation of C. vul-
garis
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Fig.4 Biomass of C. vulgaris transformants and wide type strain 6
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Fig.6 Lutein yield of C. vulgaris transformants and wide
5 6 type strain
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THE RESEARCH OF AGROBACTERIUM TUMEFACIENS-MEDIATED
TRANSFORMATION OF GENE ENGINEERING CHLORELLA
VULGARIS RICH IN LUTEIN

MA Rui-Juan, LIN Xiang-Zhi

(Engineering Research Center of Marine Biological Resource Comprehensive Utilization, Third Institute of Oceanography,
State Oceanic Administration, Xiamen, 361005)

Abstract In this study, we used gene clone technology to construct binary vector pPCAMBIA2301-idi, and transferred
it into Agrobacterium tumefaciens LBA4404 by electroporation. The T-DNA region of pCAMBIA2301-idi was introduced
into Chlorella vulgaris by A. tumefaciens-mediated transformation (ATMT), using G418 resistance gene (NPT ) as selec-
tive marker which can be used to screen positive clones. The result of PCR showed that idi gene and NPT  gene were
integrated into the genome of C. vulgaris. Further analysis found that the majority of the transformants displayed similar
biomass compared with the wild type strain. While the highest lutein content of transformants reached 0.84mg/g, increas-
ing by 30.95% compared with that of the wild type strain. And the result of analyzing lutein yield in the algal culture
demonstrated that the highest lutein yield of transformants reached 1.98mg/L, increasing by 36.77% compared with that of
the wild type strain.

Key words Chlorella vulgaris, Agrobacterium tumefaciens, Genetic transformation, idi gene, Lutein



