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Isolation of Pseudoxanthomonas sp. W12 and WD32
Producing Extracellular Protease
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Proteases catalyze hydrolytic cleavage of a peptide bond between amino acids and occupy pivotal
positions in application in physiological and commercial fields. During the screening for novel bacteria
producing extracellular protease, two bacterial strains, WD12 and WD32, were isolated from rotten
trees and they made clear zone on LB plates supplemented with 1% skim milk. The similarities of 16S
rRNA gene sequence of either WD12 or WD32 to GenBank database showed the highest to
Pseuoxanthomonas mexicana as 97.8 and 99.8%, respectively. Phylogenetic analysis showed that both
isolated was located within the cluster comprising P. mexicana and P. japonesis. WD12 and WD32
were catalase- and oxidase-positive, Gram-negative rod strains. In case of WD12, it could assimilate
malate, but could not assimilate D-mannose, which were different characteristics from P. mexicana.
Both Pseuoxanthomonas sp. WD12 and WD32 optimally produced extracellular protease at 35-37°C,
and maximal activity showed as 656 unit/ml and 267 unit/ml, respectively.
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Table 1.Phenotype characteristics of Pseudoxanthomonas sp. WD12
and WD32
Strains: 1, Pseudoxanthomonas sp. WD12; 2, Pseudoxanthomons sp.
WD32; 3, Pseudoxanthomonas mexicana JCM 115247 (15); 4,
Pseudoxanthomonas japonensis JCM 11525" (15).
Characteristic 1 2 3
Catalase + + + -
Oxidase + + +
Gram stain - - - -
Reduction of nitrate to nitrites - - - -
Reduction of nitrate to nitrogen - - - -
Indole production - - - -
Fermenation of D-glucose - - - -
L-Arginine dihydrolase - - - -
Urease - - -
Hydrolysis of esculin + + +
Hydrolysis of gelatine + + +
B-Galtactosidase - - -
Assimilation of
D-Glucose + + + +
L-Arabinose - - -
D-Mannose - + + -
D-Mannitol - - - -
N-Acetyl-glucosamine + + + +
D-Maltose + + + +
Gluconate - - - -
Caprate - - - -
Adipate - - - -
Malate + + - -
Citrate - - - -
Phenylacetate - - - -
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Pseudoxanthomonas kalamensis JA40T (AY686710)
L Pseudoxanthomonas spadix IMMIB AFH-5T (AM418384)
Stenotrophomonas dokdonensis DS-16T (DQ178977)
7 Pseudoxanthomonas sp. BD-c54T (EF575564)
o Pseudoxanthomonas yeongjuensis GR12-1T (DQ438977)

Pseudoxanthomonas broegbernensis B1616/1T(AJ012231)

Pseudoxanthomonas suwonensis 4M17T (AY927994)

Pseudoxanthomonas kaohsiungensis J36T (AY650027)

Pseudoxanthomonas koreensis T7-09T (AY550263)

Pseudoxanthomonas daejeonensis TTR6-08T (AY550264)

! Pseudoxanthomonas japonensis 12-3T (AB008507)
Pseudoxanthomonas sp. WD32

s 8 Pseudoxanthomonas mexicana AMX 26BT (AF273082)

Pseudoxanthomonas sp. WD12

100 Xanthomonas campestris LMG 5687 (X95917)

] Xanthomonas fragariae LMG 7087 (X95920)

7 Xanthomonas translucens LMG876(X99299)

anthomonas sacchari LMG 4717 (Y10766)

K Stenotrophomonas maltophilia ATCC 136377 (AB008509)
Stenotrophomonas rhizophila e-p10T (AJ293463)

Stenotrophomonas acidaminiphila AMX19T (AF273080)

8 Stenotrophomonas nitritireducens L2T (AJ012229)
9%— Stenotrophomonas terrae R-32768T (AM403589)

o ig‘tenotrophomonas humi R-32729T (AM403587)

Fig. 1. Phylogenetic tree of the 16S rRNA sequences of the Pseudoxanthomonas sp. WD12, WD32 and related families. The tree was rooted
from a neighbor-joining method with bootstrap analysis of 16S rRNA gene sequence of the WD12, WD32 and related species. Bootstrap values
are shown as percentages of 1,000 replicates when greater than 50%. GenBank accession no. is shown in parentheses. 7. haemolytica. was used

as an outgroup. Bar, 0.005 chages per nucleotide position.
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Fig. 2. The protease productions of WD12 and WD32 at various
culture temperature. The isolate WD12 and WD32 were cultured at
25°C (A), 30°C (B), 35°C (C), 37°C (D), 40°C (E), and 45°C (F)
for 48 h on the plate of LB plate supplemented with 1% skim milk.
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Fig. 3. Growth and protease activity of the WD12 (A) and WD32 (B). The cells were grown in LB supplemented with 0.1% skim milk at
37°C. Protease activity was determined at 45°C, pH 9.0 (0.5% azocasein) for 1 h. Standard deviation from the mean of three independent
assays are indicated by error bars.
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