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Study of anaerobic biodegradation of biodegradable polyesters

Yagi, Hisaaki
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The anaerobic biodegradability of four bioplastics, polycaprolactone (PCL),
poly(lactic acid) (PLA), polyhydroxybutyrate (PHB) and poly(butylene succinate) (PBS), were compared at
37° C and 55° C. The microorganisms participating in anaerobic bioplastic biodegradation were detected
using the RT-PCR DGGE method.

The anaerobic biodegradability of different molecular weight PLA films were compared.
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#1 Summary of identified DGGE amplicons and their sequence similarity (%) to their closest relatives in GenBank

DGGE Closest GenBank Sequence Accession Alignment

Band relative (%) similarity number length (bp)

r Peptococcaceae bacterium RiS0 97(167/172)1) EU400652 174,

s Bacteroides plebeius 100 (189/189) AB200222 189

t Catenibacterium mitsuokai 98 (191/194) AB643467 194
Uncultured Firmicutes bacterium 100 (194/194) GU957412

u Syntrophomonas wolfei subsp. 91 (177/194) DQ449034 195

Uncultured bacterium 99 (194/195) AB494328

v Propionibacterium sp. 99(173/174)% AB453308 173
Uncultured actinobacterium 100 (173/173) EU810943

i Desulfonosporus sp. 95 (187/196)3! AB436739 195

g Ureibacillus sp. 100 (194/194) AM932266 194

i Uncultured bacterium 92 (180/194)% FN563177 195

k Moorella sp. 93 (180/192) AB127110 193

| Bacillus infernus 100 (194/194) U20385 194

m Uncultured bacterium 100 (177/177) FI716076 177

o Uncultured bacterium 100 (172/172) EF586058 172
Desulfotomaculum sp. Strain T93B 92 (158/171) U33455

q Clostridiales bacterium 96 (166/172)% AY579754 172

Uncultured bacterium 99 (171/172) DQ887970

1) There is a gap in the alignment sequence at position 444 of the retrieved sequence.

2) There is a gap in the alignment sequence at position 351 of the retrieved sequence.

3) There is a gap in the alignment sequence at position 565 of the retrieved sequence and a gap in the retrieved
sequence between positions 569 and 570.

4) There is a gap in the retrieved sequence between positions 482 and 483.

5) There is a gap in the retrieved sequence between positions 400 and 401.
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. a Fibrobacter intestinalis a0 (166/184) M&2690 124
®5 FS5RFYIMD3ITCTHESTE N RHKER Uncultured bacterium 100 (186/186)  J0151385
& t)L0—X10g, < ; /LA—X10g, W;PHB 10g, (J;PHB10g, X ; PBS b Clostridium sp. o7 (124/120)  AES06385 189
10g, +;PBS 10g; @; PLA 10g, O; PLA 10g, A; PCL 10g, A; PCL 10g Uncultured Bacteroidetes 100 (129/189)  HQR90200
bacterium
c Spirochaeta zuelzerae 96 {186/193) Mg8725 192
Uncultured bacterium 100 (193/193) 30139092
d Arcobacter therefus 08 (167/162) AY214754 159
Uncultured bacterium 100 (169/169) GQ126753
a e Clostridium sp. 9% (156/169) AYI49855 169
Uncultured bacterium a9 (168/169) KC007387
f Clostridium sp. 02 (167/169) AY940855 1e9
Uncultured bacterium 100 (169/169) KC007287
g P. acetylenicus 91 (179/196) X70955 196
Uncultured bacterium 100 {196/196) HO183995
i P. acetylenicus 90 (178/196)12 X70055 196
Uncultured bacterium 99 (195/196) HO183995
i Celta proteobacterium 93 (182/195) AY459365 195
Uncultured bacterium 100 (195/195) HC183096
k Syntrophus aciditrophicus 20 (176/195) CP000252 195
Uncultured delta proteobacterium 100 (195/195) HO182849
| Xanthomonadaceae bacterium 100 (194/194) KC252880 194
m  Mesorhizobium sp. 100 {159/169) KFD34935 169
n Thiorhodacoccus mannitoliphagus 94 (184/194)F FM172272 193
o Delta proteobacterium 92 (121/196) AY459265 196
Uncultured bacterium a7 (192/196)* KCA66457
p Geobacter hephaestius 22(173/196) AY737507 196
Uncultured delta proteobacterium 89 (176/196) EUS51095
b q Thiocystis violacea a0 (178/196) FN293060 196
Uncultured bacterium 90 (178/196) JF241561
Aa Methanobacterium petrolearium 95 (142/148) APR542742 148
Uncultured Methanobacterium sp. a7 (145/148) HO271192
Ab Methanosaeta concilii 07 (144/148) ABS42742 144

Thereis agap in the retrieved sequence hetween positions 456 and 467.
There isa gap in the retrieved sequence between positions 455 and 467.
There isa gap in the alignment sequence at position 435 of the retrieved sequence.
Thereisa gap in the retrieved sequence between positions 450 and 451.
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