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E.coli ]M109  Promega pBluescriptll KS Stratagene pET-30a
E.coli BL.21 DE3 plysS  Novagen
pAJEBUBI106 Bettany
1.2
Taq DNA PCR 5- 4- -3-
-B3-D- X-gal -3-D- IPTG Promega
1.3 PCR
Perkins ~ ? 12 tfd C PC GENE
PCR PCR tfd C
I 5'—ACG GAG GCA AAG TGA ACA AAA GAG—3'
II 5—ACT GCT TCA ATC GCG TCA ATC TTC—3’
50pL PCR pL1 0.1xL 100ng pL 10 X Buffer ~ Mg-
Cl, 5pL 10mmol L dNTP 2plL 2pmol L 1pl. Tag DNA 0.5p.L 1U
94C Imin 50C 1min 72C 2min 30 72°C
Smin PCR
1.4 PCR
PCR pGEM-T Easy Vector pGEM-T
Easy Vector IPTG X-gal LB
PCR pGEMt12G
1.5
I 1.3 11 PCR tfd C GTG
ATG PCR 1.3 PCR 1.4 pGEM-T
Easy Vector pGEMt12A
III 5"—ACG GAG GCA AAA TGA ACA AAA GAG—3'
II 5—ACT GCT TCA ATC GCG TCA ATC TTC—3’
1.6 tfd C
1.6.1 pBtl2G  pBtl2A tfd C
pBluescriptll KS Sac 1 Sac I  pGEMt12G  pGEMt12A
pBluescriptll KS Sac 1 Sac 11
JM109 PCR pBR2G
GTG  pBR2A ATG 1
1.6.2 pET30A EcoRlI  pGEMI2A
pET—30a FEcoRI JM109
pET30A ATG 2
1.6.3 1 2- pBtl2G pBtl2A  pET30A
IPTG Immol L 50mL LB 30C 6h 4T
0.05mol L © hER 2 ERE BRI RS RER htto://journals. im. ac.on
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PCR
Scal AN
1875 Amp* me\j_I ‘
PGEM-T Easy T A I A
Vector #aC
(3012 bp)

Amp"

Sac Il Sac 1

lacZ
pBC K +/— 5ol

Hind1ll
RI
Beo FeoR 1
Kan®
AATTC Sarte (PE”S*’) fieoRt 1
5422 bp
EcoR | EcoR 1

\\)/Sac 1

2 pET30A
Fig.2 Construction of plasmid pET30A

1 pBtI2G
Fig.1 Construction of plasmid pBt12G
20mL 4 30s 2min  4C
15 000r min 30min
1.6.4 12- Spain 6
40mmol L EDTA 0.2mL 30mmol L 0.02mL 0.4mL 0.05mol L
pH7.0 1.38mL 25C 30min  S5min
- Agso Agso -
12 mol
— Ao 5.6
1.6.5 SDS-PAGE pET30A IPTG Immol L. 50mL LB
37C 6h 4T 50mmol L
Tris-HCI pHS8.0 2mmol LEDTA 0.1 Triton X-
100 4C 15 000r min 30min 1 X SDS
2
2.1 PCR
Plesiomonas pL1 PCR

1%
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2.2
PCR pGEM-Easy
Vector PCR  EcoRI
pGEMt12G
PCR
801bp 255
4 A . eutroplus JM134
pJ4 tfd C !
693 A C
228
tfd C
PCR tfd C
3 PCR pBt12G pBtl2A GTG
1.0% Agarose ATG PCR pGEM-T Easy
Fig.3 Electrophoresis analysis of PCR amplified prod-
et and Vector pGEMtI2A
lasmids pB2G and pBr2A digested with Sac T and Sac 11
1.ADNA EcoR I+ Hind 11l Markers 2.PCR amplified 2.3 tfd C
product with primers I and 11 3. Plasmid pBt12G di-
gested with Sac 1and Sac 11 4. Plasmid pBluescript 1T pGEMUI2G  pEMtI2A
primers 111 and 11 7.2DNA Eco R I+ Hind 111 Mark- pBluescriptll KS
tfd C B-
lac”Z lac”Z
pBluescriptll KS pBt12G
pBtl12A Immol L IPTG
1 2- 5 tfd C
GTG ATG
SDS-PAGE pBt2G  pBt2A
pET-30a E.coli B21 DE3 pLysS
ATG
pET-30a pET30A 6
Immol L IPTG 30C 37C
30C 37C
1 2- 7 SDS-PAGE
8
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ACGGAGGCAAAGTGAACAAAAGAGTCAAGGATGTTGTCGATGCGATCGTCGCGGCGGTAC 60bp
V NK R V KDV V D A I V A A V Q
AGCGGGTGCTCGACCAGAAGGAGGTTACTGAGGCGGAATACCGAACTGCGGTTCATTACC 120
R V. LD Q K EV T E AE Y R TA V HY L
TCATGCAAGTAGCCGAACAGCGTGAAACCGCTCTTCTTTGCGATGTTTTTTTCAATAGCA 180
M Q VA E QR E T A L L C D V F F NS T
CCGTGGCTGCGACGAAGGCTCGTATTAGCGAAGGTTCAACGCCTGCTATCGAGGGACCCT 240
vV A A T K A R1 S E G S TP A1 E G P Y
ACTATCGCGACGACGCCCCTCTGGTCGATGACCGGCTCAAGACTTACGACACGGACGACC 300
Y R DDA P L V D DIRUL K TY DT DD H
ACAAGCCTTTGCTTATCCAGGGAACGGTCAAAGCGGTCGACGGGAGCGTTGTCGAGGACG 360
K p L L I Q G TV K A V D G S V V E DV
TGACGATTGATGTCTGGCATTCGACGCCCGATGGGAAGTACAGCGGTTTCCATGACGACA 420
T 1 D VWHS T P D G K Y 8 G F H D DI
TCCCGACTGATTTTTATCGAGGGAAGCTCAGGGTGGGCACCGATGGCAGCTTCCGCGTGC 480
P T DF Y R G KL R YV G TD G S F R V R
GCACAACGATGCCGGTGCCGTATCAGATCCCGGATCAGGGTCCCACGGGCGCATTGCTCG 340
T T M P V P Y QT1 P D Q G P T,G A L L E
AAACCATGGGTGGTCACTCGTGGCGTCCCGCTCATGTACATTTCAAGGTGAAGGCGCCGG 600
T M GG H S WIR P A HV HTF KV K AP G
GATATGAAACGTTGACCACGCAGTACTACTTCGAAGGTGGAGATTGGATCACGGACGACT 660
Y ET L T T Q Y Y F E G G D W I T D D C

GTTGCAACGGCGTCCAGTCTAGTCTGATTACTA¥ CCGATATTGTGGAAGAGGGTGTCCGCC 720
C NG VQSs$S s LI T T DI VE E GV RIL
TGATGAACATCAACTTCGTTATGGAGCCCGCGCGTGCGCAGGCGGGGGCAAACCCGTGAA 780
M N I N F V M E P A R A Q A G A NP
GATTGACGCGATTGAAGCAGT

4 Plesiomonas tfd C
Fig.4 Nucleotide sequence and deduced amino acid sequence of ¢fd C from Plesiomonas

* Base difference between the zfd C from Plesiomonas and the one from Alcaligenes eutroplus .

—e—pBIIKS
05| —m—pBt2G
04| —a—pBt2a

0.3

o
b

o

cis-cis muconate production/( aimol/mg)

oR s 10 15 20 25 30
t./min
5 pBtl12G  pBt12A
C120 pBI-

IKS 6 pET30A 1.2%
Fig.5 C120 reaction proceeding curves in cell ex- Agarose
tracts from E. coli containing plasmids pBtl2G and Fig.6 Electrophoresis analysis of plasmid pET30A
pBt12A respectively pBIIKS used as the control digested with EcoRI

1.ADNA EcoRI + HindIIl Markers 2.PCR
amplified product with primers II and III 3. Plas-
mid pET30A digested with Eco RI 4. Plasmid
pET-30a digested with EcoRI 5. ADNA EcoRI+
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—&—E . coli containing no plasmid
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7 pET30A
C120
Fig.7 Cl20 reaction proceeding curves in cell ex-
tracts from E. coli containing pET30A E. coli con-
taining no plasmid and plasmid pET-30a used as con-

trols

3

8 pET30A
SDS-PAGE
Fig.8 SDS-PAGE of insoluble component of E. coli
cells containing pET30A

1. Lower molecular weight protein markers 2. E. coli
containing no plasmid 3. E. coli containing pET-30a in-

duced with IPTG 4. E. coli containing pET30A in-

Leader 7 Sphingomonas | | 1 1PTG  the expected 33KD proteins indicated
tfd C 5. E. coli containing pET30A without induction 6. low-
P. putia tfd C 88% ~ er molecular weight protein markers.
100 % A eutroplus 86 % Plesiomonas tfd C
A . eutroplus JMP134 tfd C Perkins 4
A . eutroplus JMP134 pJP4 1 2- 765bp
255 PCR tfd C tfd
C 693
1fd C 12
GTG
GTG 2 4D tfd A
2 4-D GTG ATG
24D s tfd C
tfd C GTG ATG
1 2- GTG ATG
ATG  tfd C
pAJEBUBL06
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CLONING OF A NEW CATECHOL 1 2-DIOXYGENASE GENE tfd C
FROM PLESIOMONAS AND ITS EXPRESSION IN THE E.COLI*

Ma Zhonghua! Luo Ruxin® Xia Yifeng! Wang Wendong! Chen Wenjun! Kuai Benke!
' Department of Biochemistry ~School of Life Sciences Fudan University ~Shanghai 200433

2 Department of Environmental Science and Engineering Fudan University ~Shanghai 200433

Abstract A new catechol-1 2-dioxygenase gene tfd C was cloned from the Plesiomonas
using the PCR method. Primers were designed according to the reported sequence of Cate-
chol-1 2-dioxygenase C120 gene from Alcaligenes eutroplus. The amplified fragment con-
tained a 765 bp open reading frame ORF  encoding a protein of 255 amino acids. The new
tfd C gene shared a high homology with the one cloned from Alcaligenes eutroplus show-
ing only one base difference at 693 site  C—=A and consequently one amino acid difference at
228 site  P—T . The ORF was cloned to the plasmid pBluescriptll KS which was trans-
ferred to E. coli JM109 and a positive clone pBt2G was then selected. A significant activi-
ty of C120 was detected in the positive clone. When the ORF was cloned to the plasmid
pET-30a which was transferred to E. coli BL21 DE3 plysS the expected 33 kD protein
was detected from a positive clone pET30A by SDS-PAGE. The C120 is a key enzyme in
degrading aromatic pollutants in the environment. In order to use plants to degrade aromatic
pollutants the gene will be introduced into the turfgrass. To express the gene properly in
plants its translation initiation codon was modified from GTG to ATG. A similar activity of
C120 was obtained following the modification.

Key words Plesiomonas Catechol 1 2-dioxygenase gene tfd C PCR Cloning Expres-

sion
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