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1
Table 1 The strains and plasmids used in this work
Strain/Plasmid Characteristics Source
Escherichia coli TG1 supE hsdAS thi A lac-proAB /¥ traD36 proAB* lacl’ lacDAM15 Stored in this lab
Pseudomonas putida 200 wild type Stored in this lab
Plasmid
pMDI18-T T-vector 2.7kb Amp" lacZ TaKaRa Co.
pBR322 4.3kb  Amp" tet' Stored in this lab
pCTD 1.1 kb PCR fragment containing dadX gene in pMDI8-T This study
pCTA 1.3kb PCR fragment containing alr gene in pMD18-T This study
pCBD 1.1kb fragment containing dadX gene in pBR322 This study
pCBA 1.3 kb fragment containing alr gene in pBR322 This study
1.3 DNA U
DNA 6 Inmol L- L-
1.4 PCR
P. putida KT2440  dadX
alr Accession No. NC002947 2
P1 5'-CCGGATCCCGAATTATCCACCACCGATTTCAAC 2.1 dadX alr
CC-3" P2 5'-TTAAGCTTAACACACCGCCCCCAACC 2.1.1 dadX P. putida 200
TGTCCGC-3" P3 5'-TAGGATCCATCGAA CTCAAAC DNA P1/P2 PCR
ACACCTGCGTC-3" P4 5'-CGAAGCTTTGGCAATTT 1.1kb  DNA PCR
CAGTCGACGAGTATC-3’ BamH | pMD18-T E. coli TGI
Hind |l BamH | Hind [l P1/P2 BamH 1 Hindlll
P3/P4 P. putida 200 dadX  alr
dadX  alr PCR pCTD
PCR S0pL 2 2.1.2 dr dadX
x GC Buffer 251, dNTP 2L Pl P2 1pL P3/P4 PCR 1.3kb
DNA 1pl. Tag  0.5U PCR 94°C 3min DNA pMD18-T E. coli TG1
94°C 40s 55°C 40s 72°C 1min 30 72°C 5min BamH 1  Hindlll
1.5 2.7kb 800bp  500bp
DNA 3 2.7kb pMD18-T 800bp
Primer Premier 5.0 DNA 500bp 1.3kb
Dnaman 5.0 PCR BamH |
1. 6 HindIll pCTA
1. 6.1 TG1 37C 2.2 dadX alr
7 ~ %h 0. Imol/L 2.2.1 dadX TG1/pCTD
pH8.5 pCTD
1150bp
1.6.2 7 Perkin- ORF 1074bp ATG
Elmer 241 TGA ORF 357
ImL pHS8.5 5% 2% - 38.82kDa P.
3% 1- 0.0001% PLP putida KT2440 dadX
37C 10min 92.09% 96.64 %
L- P. putida 200  dadX
GenBank DQO068776
L- L- domonas_aerueinosa

Psen ] . 7
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Salmonella  typhimurium
DadX
74.98% 52.45%  52.12%

71.99% 44.88%

Escherichia coli

47.37%
E. coli dadX  dadA
dadX dadA
dadX s P. putida
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DadX
N K
AS -V- IV -K-A- DN -A-Y-G-H-G
DadX C-
Y A-G-E-
PR -V-G-Y-G- AG x- FY  P. aeruginosa  DadX
N-
K C-
Y
9
Bacillus stearothermophilus
PLP L- D-
D- D-
1-
10~ 12 P
putida 200 DadX
DadX
1
DadX
3.t dadx 52
E.c dedx 52
F.z_dadx 5
P.p 200 dackk 50
P.p KI2140 dacx s
5.7 dedz 268
E.c deds 254
P.e dads 268
Bp 200 dede 263

P.p Fo2840 dedx

Fig.1  Comparison of several parts of amino acids sequences of DadX

among P. putida 200 and other organisms

2.2.2 dr TG1/pCTA
pCTA
1300bp
ORF 1230bp ATG
TGA ORF 409
44 .182kDa
Hindlll alr
P.
putida KT2440 alr
91.14% 94.38%
P. putida 200  alr
GenBank DQO68775 Alr
P . aeruginosa S . typhimurium E. coli  Alr

43.28% 42.64%  41.26%
22.89% 25.72%
ATG 60bp

26.44 % alr

P. putida 200  Alr
P. putida KT2440  Alr

P. aeruginosa  Alr

DadX Alr
PLP A-V- VL -
K-A- ND -A-Y-G-H-G C-
D- L-
Alr
DadX

AV -G- EN -x-V-G-
Y- GD -x-T- WF 2

S.t alr

EU
E.z alr 49
Pz alr 49
P.o 200 &lr 50
P.o K 244 &lr )
5.t alr Tk 271
E.c alr TR 271
P.a alr T}
P.o 700 elr 0] 2 1T a7
P.o.K7244) elr  ERA HSTE e THe E 1T 317
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Fig.2  Comparison of several parts of amino acids sequences of Alr

among P. putida 200 and other organisms
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2.3 dadX alr dadX
P . putida 200 dadX pCBA TGl
alr L- L-
pBR322 alr
pCTD  BamH 1  Hindll
1.1kb  2.7kb 1.1kb 3
pBR322 E.
coli TG1 TG1 E. coli B. subtilis P. aeruginosa
V. cholerae
pCBD :
alr Hind [l
PCR TGA
BamH [ pCTA  BamH T Alr  DadX
1.3kb  2.7kb Alr  DadX
1.3kb pBR322
E. coli TG1 TG1 P. putida200
DadX  Alr
pCBA
2.4 DadX Alr DadX  Alr
E. coli S. typhimurium P. putida DadX  alr
dadX  alr P. putida
pMD18-T pBR322 dadX  alr KT2440 S. typhimurium E. coli
2 K
Y
2
Table 2 Amino acid racemase activities of different strains
E. coli sirain Racema.se activity/ U/mg wet CE%"
L-alanine L-serine alr ATG 60bp
TGl ND ND “ ATCGAACTCAAACACACCTGCGTCTGCTA
e o o AGCGGCAGACACCACTAACAACAAGAGAAATCACC”
;g; ggﬁ f(lxl) 57]()) Promoter Prediction
TG1/pCBD ND ND
TG1/pCBA 97 230 pBR322
ND' Not detectable. alr E. coliTG1 alr
lacZ, dadX  alr
dadX  alr TG1/pCTA L-
P. putida

40% S. pyphimurium  Alr

15% * P. putida 200  Alr
TG1/pCTD

3

2003
TG1/pCBD L-
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Cloning sequence analysis and expression of alanine racemase gene in Pseudomonas putida
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U Institute of Microbiology ~Chinese Academy of Sciences  Beijing 100080  China
% Graduate School of Chinese Academy of Sciences  Beijing 100049  China

Abstract Two distinct alanine racemase genes from Pseudomonas putida 200 were cloned and sequenced. DadX encodes
a peptide of 357 amino acids with a calculated molecular weight of 38.82kDa. The putative product of alr gene is a
peptide of 409 amino acids with molecular weight of 44.182kDa. A homology comparison revealed identities of 96.64 %
71.99% 44.88% and 47.37% of the DadX alanine racemase to those from P. putida KT2440 Pseudomonas
aeruginose  Salmonella typhimurium and FEscherichia coli respectively. The amino acids sequence deduced from alr gene
showed the homologies of 94.38% 22.89% 25.72% and 26.44% to those from the microorganisms above
respectively. Two motifs believed essential to the enzyme activity are found both in DadX and Alr such as pyridoxal-5’-
phosphate binding site. Both dadX and alr were expressed in E. coli TG1. Neither alanine racemase activity or serine
racemase activity was detected in the host strain. Only alanine racemase activity was found in E. coli TG1/pCTD. But
both E. coli TG1/pCTA and TG1/pCBA exhibit activity toward L-alanine and I-serine. Transcription of alr gene in E .
coli is independent from extraneous promoter a result confirmed by the significant enzyme activity observed in the E.
coli TG1/pCBA  which indicates the presence of a possible promoter upstream the structure gene.

Keywords Pseudomonas putida  Alanine racemase Serine racemase

* Corresponding author. Tel/Fax 86-10-62554588 E-mail dingjy@sun.im.ac.cn

Received 23 May 2005/Accepted 31 May 2005/Revised 13 July 2005
© PERFRMENMRAAATIKEHEE http://journals. im. ac. cn





