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WBI1
310029
WBI G+ C mol%
16S rDNA Paracoccus sp. WBI1
48kD pH 7.0~8.5 pH 6.0~9.5 35°C ~40C 45C
37C Km  24.6mmol/L Ci®* Hg* Ag'
Q936 A 0001-6209 2004 01-0083-05
Jaffe 1.2 WB1
1.2.1 ’
1.2.2 16StDNA  PCR 16S rDNA
http //silk. uic. ac.
be/primer/database. html BSF8/20 5'-
AGAGT TTGATCCTGGCTCAG-3’ BSR1541/
Creatininase EC 3.5.2.10 Creatinase EC 20 5'-AAGGAGGTGA TCCAGCCGCA-3’
3.5.3.3 Sarcosine  oxidase
EC1.5.3.1 BSK8/20  BSR1541/20
H,0, H,0, 1.2.3 16 S
! r DNA 1378bp Blast
GenBank http //www. nc-
hi . nlm. nih. gob/blast
Paracoc-  PHYLIP 3.6 ’
cus sp. WBI 1
1.3
100mmol/L
1 50mmol/L. pH 7.5 0.9mL.  37°C
1.1 0.1mL 10min 2%
Imol/L HCI 2.0mL
1% 3d 20min 435nm
ImL 50mL
0.1% 1pmol 1
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1 WB1
Table 1 ~ Strain number and GenBank accession number of sequences of the bacteria used for construction of unrooted phylogenetic tree
Accession
Bacteria Strain number Reference
number
Paracoccus alkenifer DSM 11593 Y13827 4
Paracoccus solventivorans Y13826 4
Paracoccus kocurii JCM 7684 D32241 5
Paracoccus carotinifaciens AB006899 6
Paracoccus marcusii Y12703 7
Paracoccus aminophilus JCM 7686" D32239 5
Paracoccus alcaliphilus JCM 73647 D32238 5
Paracoccus thiocyanatus 1AM 12816" D32242 5
Paracoccus aminovorans JCM 7685" D32240 5
Paracoccus pantotrophus ATCC 355127 Y16933 8
Paracoccus denitrificans MG 42187 X69159 9
Paracoccus versutus DSM 582 Y16932 8
Paracoccus sp. WBI AF526892 This study
1.4 WB1
1% 10mL 100mL
30C 100r/min
D- D-
L + D- D-
L-
DNA G+Cmol% 68.8 Tm
1.5 2.2 16S rDNA
pH Blast GenBank
pH WB1 Paracoccus
25°C 22h pH7.5 16 fRNA  98%
pH 1 WBI1 Paracoccus aminovorans
10min 37C JCM 7685T  Paracoccus pantotrophus ATCC 35512T
8 1.0mmol/L Paracoccus denitrificans LMG 4218T  Paracoccus versu-
20mmol/L 20mmol/L NaN; 0.1% tus DSM 582
Tween 20 Tween 80 0.5% SDS 25C Paracoccus
30min 2.3
2.3.1
32
2.1 1.6%
WBI1 LB
0.75%
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[ Paracoccus alkenifer DSM 11593T
L——— Paracoccus solventivorans
Paracoccus kocurii JCM 7684T
— Paracoccus carotinifaciens
I Paracoccus marcusii
Paracoccus aminophilus JCM 7686T
Paracoccus alcaliphilus JCM 7364T
Paracoccus thiocyanatus 1AM 12816T
Paracoccus aminovorans JCM 7685T
| Paracoccus pantotrophus ATCC 35512T
Paracoccus denitrificans LMG 4218T
Paracoccus versutus DSM 582
WBI*
0.01
1 WB1  Paracoccus 16S rDNA
Fig.1  Urooted phylogenetic tree based on the 16S rDNA sequences of strain
WBI and sequences of relatedspecies belong to Paracoccus
Scale bar indicates evolutionary distance.
2.4
9.6g 6.4¢ 0.5¢ 2.4.1
2.0g 0.0lg  1000mL pH 7.0
0.75% 40% ~ T70%
2.3.2 100mL 10mmol/L.  pH7.0 DEAE-cellu-
510 15 20 25 mL lose 0 ~ 1.0mol/L KC1
24h
38% 10mmol/L. pH7.0
15mL Toyopearl HW-65 38%
~0%
2.3.3 0. 1mol/L, KCI
1% Oh 3h Sephadex G-200
6h 9h 12h 1% 3 ~30h 3h
2
12%  PAGE 12%  SDS-PAGE
12h 48 kD 2
2
Table 2 Summary of purification of the creatinase from Paracoccus sp. WBI
Purification Total activity Total protein Specific activity Purification Yield/%
step /U /mg / Ulmg fold e
Crude extract 14780 24558 0.60 1 100
NH, ,50,
classified 11345 17411 0.65 1.08 76.7
precipitation
DEAE-cellulose 8259 8862 0.93 1.55 55.8
Toyopeal HW-65 5170 1299 3.98 6.63 34.9
Sephadex G-200 2578 422 6.10 10.17 17.4
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1 2
kD
974 — -
662 — -
WBI1
—
50— -
WB1
310 — -
20.1 — —
2 SDS-PAGE 28 ~ 47 kD SDS-
Fig.2 The molecular weight of creatinase measured by SDS-PAGE PAGE 48kD
1. Marker 2.Purified creatinase. P. putida pH
2.4.2 P. putida Km
pH 7.5~8.5 35°C ~40°C pH 24. 6mmol/L Km
5.5~9.5 45°C
Km 24 . 6mmol/L
2+ 2+ +
Ag" Hg' Cu* Cu™ Hg Ag
EDTA 1 10-phenan-
throline SH
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Study on the Creatinase Produced by Paracoccus sp. Strain WB1
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Abstract A creatinase producing bacterium was isolated from soil with chemostat enrichment. Based on its morphologi-

cal physiological characteristics G+ C mol % of DNA and 16S rDNA sequence it was identified as a strain of Para-

coccus sp. . The results of study on the fermentation conditions of strain WB1 showed that beside of creatinase the strain

also produced sarcosine dehydrogenase. However it did not produce creatininase and was unable to utilize creatinine.

The creatinase was an inducible enzyme and could be induced by sarcosine creatine and choline chloride. The easily

used carbon sources such as glucose had no catabolic repression effect on the creatinase production. The molecular weight

of the enzyme was estimated to be 48kD by SDS-PAGE. The enzyme was showed the maximum activity at pH 7.0 ~ 8.5
and was stable at pH 5.5 ~9.5. It was showed most activity at 35°C ~40°C and was stable under 45°C . The Km of the

enzyme was 24.6 mmol/L with creatine as substrate at 37°C . The metal ions such as Cu’”*

hibiting effect on the activity of the enzyme.

Key words Creatinase Fermentation condition Paracoccus sp.

Hg'* and Ag" had strong in-
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