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Plastic wastes are dumped into the ocean at afdt4.3 million tons each year, leading to the
marine pollution. Biodegradable plastics have até@ considerable attention as a potential solution
Poly(3-hydroxybutyric acid) [P(3HB)] is one of tyail biodegradable plastics. Biodegradable
mechanism of P(3HB) have been well studied in strigd and freshwater environments, but less is
known about those in marine environments. So | atterized a marine P(3HB)-degrading
bacterium (2 chapter) and further elucidated the relationsleifwieen structure and function of its
P(3HB) depolymerase chapter) in this doctoral thesis.

In the ' chapter, | described the background and objectithis study.

In the 29 chapter, a marine P(3HB)-degrading bacterium i(stt6CM-AJ-6,1n) was isolated
from a coastal seawater of Japan. Phylogeneticysisatevealed that the strain JKCM-AJ-®,1
belonged to the genushewanella. In the isolate, the optimum temperature for ddgtian of
P(3HB) was 15°C. The maximum specific growth rgie < 1.0 h') was attained at a NaCl
concentration of 0.2 M, but the strain was ablgrtmwv even in the presence of 0.8 M NaCl. This is
the first report showing P(3HB) depolymerase attiun a member of the gen@ewandlla. It is
concluded that the gen@kewanella may be one of the key bacterial groups involvetheP(3HB)
cycle in marine environments.

In the 3° chapter, a P(3HB) depolymerase gept@Zs«.e) was cloned from the genomic DNA of
the marine bacteriurBhewanella sp. strain JKCM-AJ-6d (wild-type strain). The gene was 2049
bp and encoded 683-amino acids protein with a mdeenass of 70,382 Da. Meanwhile, both of
P(3HB) depolymerases purified from wild-type stréiwPhaz:,.) and expressed igscherichia coli
BL21 (rbPhaz.) were unstable above 15°C, demonstrating thatetieyme is thermolabile.
Besides, rbPha# had a similar molecular mass (70 kDa) compared watculated one based on
the sequence, whereas wPgatad a smaller molecular mass (47 kDa). wRhadctivity was
lower at concentrations < 0.4 M. In contrast, thevay of roPhaz,. decreased with increases in
NaCl concentration. Moreover, wPhaZdid not show a self-inhibition effect, but rbPhgalid it.

These suggest that the wPhazas an advantage for P(3HB) degradation in mainéronments



with relatively high NaCl concentrations owing tteas self-inhibitory effect.
In this thesis, | found a novel type of P(3HB) digpmerase, which changed to a halophilic form
by losing the SBDs at high salt concentration. Thmling would provide insights into a

biodegradation mechanism of P(3HB) in marine emwitents, so that ones could acquire a clue to

design new biodegradable materials used there.



