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Functional analysis and application of terephthalate-degrading bacteria.
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Terephthalic acid is used in various fields as a raw material for PET
bottles, polyester fibers, and functional films for LCD panels. In the recycling of these products,
liquid waste containing terephthalic acid is generated, and its treatment has become a problem. In
this study, we identified relevant genes and analyzed the metabolic pathways of terephthalic
acid-degrading bacteria (strain TB-97) based on the whole genome information, with the aim of
producing useful substances (e.g. PDC) from terephthalic acid. We also determined the structure of a

novel metal-recovery substance (siderophore) produced by this strain, and investigated the
relationship between the microbial community structure and terephthalic acid degradation in the
activated sludge tank from which this strain was isolated.
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2020 2021
12 3 6 9
JEfL B &%) #-EB% FE (%) - EE & (%) - EBR BlE (%)
1 Saprospiraceae 11.0457 Saprospiraceae 17.4884 Caldilinea 13.0237 Cytophagaceae 25.3262
2 Stenotrophobacter  9.8808 Caldilinea 10.4450 Pseudolabrys 69715 Caldilinea 8.7632
8 Mycobacterium 14436 |[Stenotrophobacter 10.4203 Azoarcus 6.8039 Terrimicrobium  7.9848
4 Hydrogenophaga ~ 6.8306 Mj 6.6168 o 6.7320 i 6.7215
5 Caldilinea 5.4069 Pseudolabrys 5.8916 Cytophagaceae 6.7117 Defluviicoccus 4.2971
6 Pseudolabrys 5.3629 Terrimicrobium 3.5228 Cytophagaceae 6.5515 Aquamicrobium 3.1167
h Saprospiraceae 3.6559 Cytophagaceae 3.4083 Defluviicoccus 5.1623 Mycobacterium 2.9827
8 Terrimicrobium 3.4580 Steroidobacter 2.4221 Saprospiraceae 4.5414 Pseudolabrys 2.4628
9 Saprospiraceae 2.7987 Rhizobiales 2.1644 Terrimicrobium 4.5378 Alicycliphilus 1.9747
10 Defluviicoccus 26375 Defluviicoccus 2.1106 i 4.3701 Rhodob 1.8024
11  Comamonadaceae  2.3127 Comamonadaceae  1.8815 Alicycliphilus 4.1859 Comamonadaceae  1.6429
12 Rhizobiales 2.2565 Cytophagaceae 1.8389 Phyci 18110 0 1.5281
13 Cytophagaceae 21833 Phycisphaeraceae  1.6795 Steroidobacter 1.6471 Hydrogenophaga — 1.4132
14  Microbacteriaceae  1.9806 Comamonadaceae  1.2776 Terrimicrobium 1.5660 Stenotrophobacter  1.3016
15 Anaerolineae 1.9757 Hydrogenophaga 1.1361 1.1054 Phyci: 1.2027
16 Alysiosphaera f 1.4921 Mycobacterium 1.0373 Gemmata 1.0115 Propionicimonas 1.0814
17 Shinella 1.4531 li 0.9924 d 0.9801 Bacteria 1.0559
18 Terrimicrobium 1.2406 Alic 0.8375 0.9286 i 1.0336
19 Parachlamydiaceae 12162 Rhizobiales 0.7679 Mycobacterium 0.8862 Gemmata 0.9985
20 Stappia 1.1991 Stenotrophobacter  0.7320 Aquamicrobium 0.7185 Mycobacterium 0.9219
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16S rDNA

3,789,114 bp - 3,789,962 bp

4,729,406 bp - 4,730,290 bp

—m)

6,207,809 bp - 6,208,639 bp

(3 3,880,700 bp - 3,881,062 bp
@ 3,881,064 bp - 3,881,903 bp

@ Protocatechuate 3,4-dioxygenase alpha chain (pcaG)
@ Protocatechuate 3,4-dioxygenase beta chain (pcaH)
® Protocatechuate 4,5-dioxygenase alpha chain (/jgA)
@ Protocatechuate 4,5-dioxygenase beta chain (/igh)

5,148,983 bp - 5,149,714 bp
@ 5,149,729 bp - 5,150,370 bp
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