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Research on a novel fungal enzyme that degrades biodegradable polymer PHB
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As an alternative material to petroleum-based plastics, there are
polyhydroxyalkanoates (PHA) such as polyhydroxybutyrate (PHB) and copolymers of 3-hydroxybutyrate
(3HB) and 3-hydroxyhexanoate (3HH), which are biodegradable polymers. In this study, a novel fungus
strain SEA-51 was isolated from beach sand, which can grow solely using PHB as a carbon source, and
it was revealed that its PHB-degrading enzyme consists of at least two types of oligomers.
Furthermore, one of these proteins was found to be responsible for the degradation of both PHB and
PHBH. In addition, an expression system for recombinant degradation enzymes with activity using
insect cells was constructed, and It was demonstrated that the obtained enzyme has activity
equivalent to that of the natural enzyme.



2015
Sustainable Development Goals, SDGs

3
20
5 mm
(E:H3 e}
KUEROFVER (PHB) o?
3-hydroxybutyrate (3!’-718)
PHBH H /i\/J#L
(¢) (¢]
x ¥
3_ 3HB 3~hydro();)::)xanoate
3HB 1. PHB&PHBHO#iE
PHB 3HB  3- 3HH
PHBH
1
PHB PHBH PHB(H)
PHB(H)
PHB
PHB
PHB
PHA PHB(H)
PHB(H) PHB
PHB
PHBH
PHB(H) PHB(H)
PHB(H) PHB
2018 10 PHB
25°C 1 PHB
25°C
3
ITS 5.85 rDNA
PHB mRNA RNA-Seq
PHB PHB
PHB

PHB



pH NaCl

0.01% PHB 650 nm
PHBH
cDNA RT-PCR Bac-to-Bac Thermo Fisher
Scientific Sf9
1mMm pH 7.0 150 mM NaCl
PHB PHB
PHB
PHB
PHB
PHB
PHB SEA-51 H2. SEA-51HOBRBIES
KEDIZ. DEFETRT,
2 SEA-51
ITS 5.85 rDNA Verticillium
PHB
PHB PHB
PHB
B -1,4-
SEA-51 PHB
PHB PHB
SDS-PAGE PHB
3
SEA-51 120,000
PHB
R250 PHB E3. F#/R EFOPHB RRIEY
120,000 1.0 ——r——p————p——————r——
W IA—-2EFEH
SEA-51 PHB PHB & 0.8
E |
10 0.01%PHB 2 06
25°C PHB g
0.86 120 0.06 T 04
4 g
|—
0.2
PHB Native-PAGE i PHB& 15
66 ’ 000 0 0 30 60 90 120
PHB Time (min)
100°C 15 R4, $ER/R EBOPHBBREM
SDS-PAGE 120,000
38,000 34,000 2



SEA-51
PHB 2
PHB SEA-51
1
5 -
3! - RT—PCR
336 402
5 N 1 21 335 402
19 21
N- AERX 1> -C
CcDNA 119 336
N BERXAL > C
Bacillus brevis Pichia 5. SEA-51#OPHBABREREBKT 39 /N HOERAR
pastoris
Spodoptera frugiperda
PHB Native-PAGE
g
SEA-51 2 g
PHB 2
PHB 2
B
&
pH NaCl 35 6.0
150 mM SEA-51
560C PHB PHBH
Substrates
30 50% E6. SEA-51HPHBARERIC &3
70 °C 30 PHBH PHB & PHBHD ARSI D L
PHB 98%
PHB PHB(H)

PHB(H)



21
2022
MATERIAL STAGE 50-54
DOI
2 0 0
PHB
4
2022
PHB
3
2021
1

83 2022

548







