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Endocrine disrupter (aka: environmental hormone) problems were posed at the end
of the 20th century that might have the crucial influence in human race's future. The
present study started in 2004 when the risks of the environmental hormone to
human being and wildlife were not certain yet. Alkylphenol surfactants (APEOs)
have been widely used as the cleaning agent, emulsifying agent, moisturizing agent
and others in daily life. APEOs are biologically degraded in the environment and
accumulate several estrogenic metabolites toxic to aquatic wildlife.

In the present study, the distribution of the APEO-degrading bacteria that
accumulated the estrogenic metabolites was investigated in the agricultural
waterway in Saga Prefecture. Further, the technique to know the degradation
mechanism of the APEO-degrading bacteria was established without isolating the
bacteria by using an APEO homologue with a single length polyethylene glycol (PEG)
side chain.

During the execution of the previous issue, introduction of MALDI-TOF MS to the
separation process of certain environmental bacteria was proved to be highly effective
for the rapid and accurate isolation. In addition, the possibility of the rapid
identification of was examined by the digitalization of MS profiles and the

succeeding cluster analysis based on the digitalized MS profile.

In the 1t chapter, soil and surface water samples (80 samples) were collected from

the agricultural waterway in Saga prefecture and were investigated their




APEO-degrading activity. Enrichment culture experiment with 4-#octylphenol
polyethoxylate (a kind of APEO with sole alkyl side chain) as the sole carbon
source revealed 30 soil samples and 8 water samples possessed the degrading
activity and left the estrogenic metabolites in the medium. Other samples only
oxidize the terminal alcohol moiety to the corresponding carboxylic acid. The
results indicate that the APEO degrading bacteria that accumulate the toxic
metabolites distribute universally in the agricultural waterway in Saga
prefecture.

In the 2nd chapter, we achieved a new method to know the degradation mechanism
of the APEO-degrading bacteria without isolation. The exo type fission and the endo
type fission have been reported for the degradation of PEG side chain. Enrichment
culture was performed with an APEO homologue with a single length polyethylene
glycol side chain. We analyzed the degradation products by MALDI-TOF MS at the
early stage of degradation and could confirmed that the exo type degradation

occurred.

In the 3vd chapter, the isolation of APEO-degrading bacteria were carried
out from the enrichment culture media. The isolates were tested their degrading
activity and were identified by 16S rDNA or gyrB sequences. The isolates were
identified as such the gram-negative y-proteobacteria as Acinetobacter,

Ochrobactrum, Pseudomonas, Aeromonas, Sinorhizobium and others.

In the 4th chapter, the whole-cell mass spectra were measured for the isolates,
and the isolates were typed by the peak pattern of the mass spectra (Visual MS
typing). The MS typing result was compared with the typing result based on the
PCR-RFLP using 1,000 bp of 16S rDNA and three kinds of restriction enzymes (A/u 1,
Hhal and Hae III). These two results not only agreed with each other but also were
in accord with the genetic analyses described in the 3rd chapter. Furthermore, the
relationship among the MS profiles were expressed numerically by the peak
similarity index (PSI). The tree diagram by the cluster analysis of PSI (PSI
analysis)was in accord with the phylogenetic tree based on 16S rDNA or gyrB

sequence.

In the 5th chapter, five strains of bacteria belonging to Esherichia were tested

to clarify the validity of the PSI analysis. As the genetic analysis using 16S rDNA




could not distinguish Esherichia col K12 and Esherichia ferugusoni , the PSI analysis
clearly discriminated the 2 strains of FEsherichia. As the wvalidity of this
discrimination was supported by the genetic analyses using rpo and gyrB genes. The
analysis based on PSI discriminated Esherichia col K12 and Esherichia col B. We
think that the PSI analysis can be the promised method to identify unknown bacteria

at the strain level.

In the 6t chapter, the main results of this thesis are summarized.
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