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Isolation of a BisphenolA-Degrading Beta-Proteobacterium from a Human Stool Sample
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Endocrine disruptors such as bisphenol A (BPA) were detected in the human follicular fluids indicating that the repro-

ductive organs have been exposed to these substances. It is reported that BPA has positive and negative effects on embryo

development in mice. Furthermore, BPA has been reported to activate aggressive behavior in mice. In order to develop

biodegradation-technology of BPA in human and other environments, we have attempted to isolate of a BPA-degrading

bacterium from a healthy human stool sample. By using BPA during enrichment, we isolated single strain (designated as
SHIBATA-9) with the capability which can decompose BPA. The strain SHIBATA-9 is a gram-negative, aerobic bacillus
that grows on BPA as a sole source of carbon and energy. Based on molecular evolutionary analysis of the partial nucleotide
sequence (500 bp) of the 16S rRNA gene-targeted PCR product, the strain SHIBATA-9 was characterized as a beta-
proteobacterium closely related to genus Achromobacter, Alcaligenes, and Collimonas. Interestingly, this bacterial strain

cannot grow on any other carbon sources such as glucose and yeast extracts. These data suggests that this strain might be

useful for regulation of biodegradation of BPA in human and other environments.
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Fig. 1. Clear-zone formation obtained with Beta-Proteobacterium
SHIBATA-9 on a BPA-containing Tashiro Agar Plate.

Fig. 2. Crystals created by Beta-Proteobacterium SHIBATA-9 on
a BPA-containing Tashiro Agar Plate. (100X at the micro-
scope)
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Bordetella sp. KP22 (AB015607)

Alcaligenes faecalis isolate 5659-H (AJ509012)
Alcaligenes sp. SGE1 (AY556408)

Alcaligenes xylosoxidans strain H (AJ491846)
Alcaligenes faecalis (AJ508999)

Bacterium RRP-E6 (AJ536692)

Achromobacter sp. LMG 5911 (AY170848)
Collimonas sp. CTO 113 (AY281151)

Beta proteobacterium SHIBATA-9(AB181502)
PAH-contaminated sludge bacterium PB-10 (AF441305)
Blackwater bioreactor bacterium BW6 (AF394171)
Achromobacter xylosoxidans (AF531768)
Alcaligenes sp. PCNB-2 (AY283260)

82 Beta proteobacterium PII_GH1.2.A7 (AY162060)
Benzolalpyrene-degrading bacterium BPC7 (AF494543)
Achromobacter xylosoxidans strain AU0665 (AF411019)
Uncultured Achromobacter sp. clone:TSL-20 (AB076884)

25

A.xylosoxidans (M22509)

Uncultured Alcaligenes sp. isolate ON5 (AJ306836)

‘Achromobacter ruhlandii (AF205370)
Arsenite-oxidizing bacterium NT-10 (AY027500)

Pigmentiphaga kullae strain K24 (AF282916)

92 4l— Uncultured bacterium FukuS93 (AJ290018)

68

Bacterium BAL59 (AY317114)

A
0.01

Pseudomonas sp. VKM B-2265 (AF430121)

Fig. 3. Phylogenetic tree constructed by using the neighbour-joining method based on partial 16S rDNA sequences of strain SHIBATA-9
and related bacteria. The numbers at the branch points are bootstrap values based on 1000 samplings. Pseudomonas sp.VKM
B-2265(AF430121) was used as the outgroup. The bar indicates 0.02 substitution per nucleotide position.
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