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RT-PCR RNA GO cDNA
pMD18-T cDNA pThioHisC  pTIG-Trx pBV220  pET-2b
+ DHS«  BI21 DE3 SDS-PAGE
E.coli BI21 DE3  pTIG-Trx-GO E.coli BI21 DE3  pET-22b + -GO
E.coli BI121 DE3 pET-22b + -GO
Q78 A 1000-3061 2002 02-0212-04
GO glycolate oxidase EC1.3.3.
1 LB ’
37°C 200r/min 100pg/mlL
1.2
T4 DNA TaKaRa
! . Promega New England Biolab RNA
3 4 5 DNA
6 TaKaRa
7
1.3
1.4 RNA RT-PCR
RNA RT-PCR
PCR
1 pl 5'-CCGCTCGAGTGGTGGAGGTAGT ATGGAGAT-
CACAAATGTGAAG3’ Xhol
1.1 6 SSGGGS
pTIG-Trx p2 5'-CCG GAATTCGATGGAGATCACAAATGTGA
pMD18-T TaKaRa AC-3’ EcoR 1
DH5«a pThioHisC pTIG-Trx pBV- BioAsia
220  pET-22b + RNA  MMLV cDNA
BI21 DE3 DH5a PCR 30 PCR 95°C 50s
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62°C 50s 72°C lmin 10min 12000g 10min
1.5 1.7.2 IPTG
1/10
50mmol/L. Tris-Cl1 pH8. 0  2mmol/L. EDTA 0.1
cDNA pl  p3 PCR PCR mg/mL Triton X-100 1%
pMDI18-T pMD18-T- 30C 20min
GO DH5a IPTG  X-gal 1B 12000g 4°C 15min
100pg/mL amp
GO 1.8
pTIG-Trx pThio-HisC pBV220  pET-226 1.0cm 1.68mL 0.1
+ 1 mol/L 0.02mL 10mmol/L. FMN 0. 1mL
GO 0.1mL 0. Imol/L
1150b, pMD-18-T
P T-vector 26 ~28C
2692 bp )
| . Shimadzu UV-3000  324nm
acZ Ap or lacZ
— < 9
N
‘ EcoR YV EcoRV 1 pJIlOl
| Ligase 2
2.1 cDNA
/ I pMD18-T pUCI8
p}I)\/EDIS—T—GOI ( I PCR
\ pMD18-T-GO1 pMD18-T-GO2
DNA
10 2
1
Fig.1 Strategy for cloning the gene of glycolate
oxidase in cloning plasmid op
1.6 GO 21226 —
pBV220-GO DHS« =
100pg/ml. LB 30°C 202700 —
1% 30C ODgy = 1 SZ;C
0.6~0.8 42°C 5h s317
pThioHisC-GO pTIG-Trx-GO pET-22h
+ -GO DH5«  BL21 DE3
LB 37°C 1%
2 RT-PCR
37C ODg, =0.4~0.6 IPTG  Tmmol/L . .
Fig.2  Agarose gel eletrophoresis of RT-PCR products of
Sh GO and cloning vector pMD18-T-GO digested
GO SDS-PAGE with restriction enzymes
13.5% 5% R- 1.DNA size marker Lamda digested with EcoR 1 and Hind III
250 Bradford 8 2 3.RT-PCR products of the ¢cDNA of glycolate oxidase from spinach
1.7 4.pMDI8-T-GO digested with Xho T and Sal 1
) 5.pMDI8-T-GO digested with Xho 1
1.7.1 4°C 12000¢g Imin IPTG
30mmol/L Tris-Cl 2.2
pH8.0  Immol/L. EDTA pH8.0 20% © thERFEEME T RFATIHSHIER hetp://journals. im. ac. en
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E. coli BI21 DE3
pTIG-Trx-GO
SDS-PAGE
pBV220 pET-226 + E.coli BI2l DE3 pEL-22b + -
pThio-HisC pTl- GO
GATrx 4
E . coli DH5a pBV220-GO 4
IPTG E . coli DH5a pThioHisC-GO
13.5% SDS- E.coli B121 DE3  pTIG-Tix-GO
6.3u E.coli BI21 DE3 pET-22b + -GO
IPTG E.coli BI21 DE3  pTIG-Trx-GO 41.6u
E.coli BL21 DE3  pET-22b + -GO 70.5u 22u
SDS-
38kD
11
E.coli BL21 DE3  pTIG-Tix-GO
16kD
SDS-PAGE
5Sh  E.coli BL21 DE3  pTIG-Trx-GO
299, 4 E . coli BL DE3
58.7% ) 3 pET22b + -GO ‘SDS-PA(‘}E
D . ) 3 s Fig.4 SDS-PAGE analysis of the expression of spinach glycolate
074 — oxidase gene in E.coli BL DE3  pET22b + -GO
1. Protein size marker 2. Cell extract from E. coli BI21 DE3  pET-
66.2 — 22b + -GO before induction with IPTG 3. Extract from periplasm of
E.coli BI21 DE3 pET-22b + -GO before induction with IPTG 4.
42.7— Cell extract from E. coli BI21 DE3  pET-22b + -GO 5h after in-
duction with IPTG 5. Extract from periplasm of E. coli BI21 DE3
31.0— pET-22b + -GO 5h after induction with IPTG 6. Extract from the
supernatant after supersonification of the cells of E. coli BI21 DE3
pET-22b + -GO induced with IPTG 7. Extract from the pellet after
supersonification of the cells of E. coli BL21 DE3  pET-22b + -GO
induced with IPTG 8. Cell extract of E. coli BI21 DE3  pET-22b
144 — + before induction with IPTG 9. Cell extract of E. coli BL21
DE3  pET-22b +  5h after induction with IPTG
2.3 IPTG OD 4
3 E. coli BL21 DE3 E.coli BL21 DE3 pET-22b + -GO
pTIG-Trx-GO SDS-PAGE

Fig.3 SDS-PAGE analysis of the expression of spinach glycolate

oxidase gene in E. coli BI21 DE3  pTIG-Trx-GO
1. Protein size marker 2. Cell extract from E. coli BL21 DE3  pTIG-
Trx-GO  before induction with IPTG 3. Extract from the supernatant after
supersonification of the cells induced with IPTG 4. Extract from the pellet

after supersonification of the cells induced with IPTG

E.coli BI21 DE3  pET-22b + -GO
25.4%

22% T7

pET-22b +
IPTG
IPTG

IPTG IPTG

1mmol/L 0.1
40 ~
IPTG

mmol/L

42u/g
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IPTG 0.2mmol/LL.  E.coli BL21 DE3  pET-22b

+ =GO ODgy = 0.6
Arg
AGA  AGG 12 Pro
1
CCC 3 1.355% AGG  AGA  R-
Table 1 Induction of glycolate oxidase expression NA
at different cell density
Induction at ODgy Activity/ u/g *
0.4 20.3
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Cloning and Expression of Spinach Glycolate Oxidase in Escherichia coli

JIN Jian-Feng' TAN Tian-Wei'*©  SU Guo-Fu®
" Department of Biochemical Engineering  Beijing University of Chemical Technology —Beijing 100029 China
2 Institute of Biotechnology ~Beijing 100071 China

Abstract The ¢cDNA coding spinach glycolate oxidase GO was amplified by RT-PCR using the total RNA of spinach leaves as
the template and was cloned into cloning vector pMDI18-T. After the DNA sequence was determined the go gene was sub-
cloned into E. coli expression vector pBV220 pET-22b +  pTIG-Tix and pThioHisC. SDS-PAGE analysis revealed that the
recombinant E.coli BI21 DE3 pTIG-Trx-GO and E. coli BI21 DE3 pET-22b + -GO expressed the predicted 38kD

glycolate oxidase and the enzyme activity was also detected.

Key words glycolate oxidase cloning and expression
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