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Molecular improvement and application of Sphin?omonas bisphenolicum strain A0l on
the degradation activities of environmental pollutants.
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Sphingomonas bisphenoplicum A0l

A0l

This study focused on the effective application of Sphingomonas bisphenolicum
strain AO1 and molecular improvement of its abilities. Strain A0l was isolated in our laboratory as a
bisphenol A degradative bacterium and also degraded phenol, biphenyl, and organic halogen compounds. It
is proposed that these talents of strain AOl i1s useful for bioremediation of polluted soil and water
environments. Strain AO1, however, easily lacked some these talents during the cultivation, because of
its genomic instability and/or enzymatic oxidative instability of cytochrome P450 which was involved in
degradation of pollutants. In this study, the draft sequence of strain A0l genome was determined and it
was also clear that some transpose gene regions were involved in the genomic instability. Many genes
encoded to bioremediation enzymes were identified, and it was successful that AOLL recombinants by parts
of these genes recovered their BPA degradation activities, although AOI1L could not degrade BPA.
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No.  Gene Locus

Identity

Putative function Source ©0)

3 tnpA2a ¢1766:2560 transposase of IS6100 Gamma-proteobacteria 100
4  tnpA7 ¢2570:2923 transposase (partial) Klebsiella pneumoniae 100
5 orf3 3197: 3571 hypothetical S. japonicum BiD32 99
6 orf4 3568:3795 Xre-family transcriptional regulator (partial) Proteobacteria 75
7 orf5 3896:4138 hypothetical Sphingobium sp. 100
8 orf6 4131:4430 hypothetical Sphingobium sp. 100
9 trbN ¢4451:5566 muramidase TrbN (partial) S. japonicum 100
10 trbL ¢5566:7281 conjugal transfer protein TrbLs S. japonicum 86
11 trbJ ¢7484:8239 conjugal transfer protein TrbdJ S. japonicum 100
12 trbl ¢8265: 9632 conjugal transfer protein Trbl S. japonicum 98
13 orfl4 ¢9645:10199 conjugal transfer protein TrbH S. japonicum 99
14 trbG ¢10421:11404  conjugal transfer protein TrbG Sphingomonadaceae 87
15 trbF c11421:12141  conjugal transfer protein TrbF (partial) Sphingomonadaceae 99
16 trbE ¢12128:14707 conjugal transfer protein TrbE S. japonicum 97
17 trbD ¢14704:15036 conjugal transfer protein TrbD Sphingobium sp. 99
18 trbC ¢15055:15435  conjugal transfer protein TrbC (partial) Sphingobium sp. 99
19 trbB ¢15449:16414 conjugal transfer protein TrbB S. japonicum 91
20 trbA ¢16521:16998 conjugal transfer protein TrbA Sphingobium sp. 98
21  tnpA3 17650:20559 transposase Tn3 family protein Sphingomonadaceae 100
22 tnpR 20561:21588 resolvase domain containing protein Sphingomonas wittichii 93

23  tnpA6 21575:22549 transposase (partial) Sphingobium lactosutens 94

25  pycl ¢23831:25315  pyruvate carvoxylase Sphingobium sp. 100
26  cpsl ¢25308:26645  carbamoyl-phosphate synthase L chain, ATP-binding Sphingobium sp. 100
27  orfls ¢26642:27115  biotin carboxyl carrier protein S. japonicum BiD32 99
28 orf2 €27112:28344  hypothetical Sphingobium sp. YL23 99
29 orfl ¢28401:29288 3-keto-5-aminohexanoate cleavage protein Sphingobium sp. YL23 99
30 orfl2 €29285:29728  4-hydroxybenzoyl-CoA tioesterase Sphingobium sp. YL23 100
31 orfl3 ¢29777:30460  hypothetical S. japonicum 99

33  orf7 ¢31957:32307  hypothetical Sphingobium sp. 100

35 orfg ¢34661:35062  transposase (partial)
36 araCl ¢36151:37026 transcriptional regulator, AraC family

Sphingobium sp. YL23 81
Sphingobium sp. YL23 100

38 intl 39202 40350  integrase-like protein Sphingobium sp. 94
39 tnpA2a  c41342:42136  transposase of IS6100 Gamma-proteobacteria 100
40 gmcl 42184:42768 choline dehydrogenase (partial) S. japonicum 100
41  orfl0 c42757:43059  hypothetical S. japonicum 98
42 istB1 c43168:43881  putative transposase Donghicola xiamenensis 100
43 tnpA4 c43948:45189  putative transposase (partial) S. japonicum 100
44  tnpA5 c45278: 46045  transposase of IS6100 Sphingobium wenxiniae 95
45  orfll 46227:48737 TonB-dependent receptor S. japonicum 100
46  tnpA2b  49032:49754 transposase of IS6100 (partial) Sphingomonas sp. DC-6 100
47  mpr 50247:40981 zinc matalloprotease S. japonicum 96
48 orfl2 51684:52817 hypothetical S. japonicum 93
49 dam 52885:53670 DNA methylase S. japonicum 89
50 orfl3 ¢54360:54656  hypothetical Sphingobium sp. 81
51 dnaG ¢55035:58394  DNA primase dnaG S. japonicum 100
52 traE ¢58661:60841 conjugal transfer protein S. japonicum 100
53 traG ¢61376c63268  conjugal transfer protein TraG S. japonicum 100
54  tral ¢63290:65689 conjugal transfer protein Tral S. japonicum 97
55  trad ¢65625:66194  conjugal transfer protein TradJ S. japonicum 67
56  traL 66709:67434 conjugal transfer protein Tral, S. japonicum 100
57 traN ¢67905:68561  conjugal transfer protein TraN S. japonicum 96
58 parB ¢68655:69767  chromosome (plasmid) partitioning protein ParB S. japonicum 91
59 parA ¢69680:0465 chromosome (plasmid) partitioning protein ParA S. japonicum 95
60  korA ¢70423:0887 KorA protein Sphingobium sp. 64
61 KkIcA ¢71518:71982 antirestriction protein KlcA Sphingobium sp. 88
62 orfl4 ¢72271:73038  hypothetical Sphingobium sp. 100
63 tnpR ¢73661:74668  resolvase domain containing protein S. wittichii RW1 93
64  tnpA3 ¢74670:77597  transposase Tn3 family protein Sphingomonadaceae 100
65  trbA 78331: 78708 conjugal transfer protein TrbA Sphingobium sp. 98
66 trbB 78815:79171 conjugal transfer protein TrbB (partial) Sphingobium xenophagum 94
67  tnpAl 73181:79924 transposase of 1S6100 Pseudomonas aeruginosa 98
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