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Fig. 1 Sampling sites across the India Ocean. * Sites marked in numbers indicate the sites analyzed by DGGE.
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Table 1 The blast results of the Indian Ocean potential oil-degrading bacteria between closest

type strains and their concentration growing in oil

Phylogenetic groups\Family Strain® Closest type strain Accession Similarity Growth in oil "
Actinobacteridae (7/51)
Cellulomonadaceae( 1) wee32213 Cellulomonas hominis DMMZ CE40(T) X82598 100 + +
Intrasporangiaceae (1) wee32209 Knoellia sinensis DSM 12331(T) AJ294412 98.769 + +
Microbacteriaceae (2 ) wee32210  Microbacterium insulae DS-66(T) EU239498 99.318 + +
wee31602  Microbacterium oxydans DSM 20578 (T) Y17227 99.863 + +
Micrococcaceae(3) wee32211 Arthrobacter crystallopoietes DSM 20117 (T) X80738 98.497 + + +
wee32212 Sinomonas flava CW 108 (T) EU370704 98.361 +
wee33007 Micrococcus yunnanensis YIM 65004 (T) FJ214355 100 + 4+ +
Alphaproteobacteria (17/51)
Aurantimonadaceae (1) wee32007 Martelella mediterranea MACLI1(T) AY649762 99.584 + +
Brucellaceae(2) wced2904  Mycoplana ramosa DSM 7292(T) EU022308 93.696 + +
wee31609  Ochrobactrum tritici SCI124 ('T) AJ242584 99.725 + +
Erythrobacteraceae (1) weed0404  Erythrobacter citreus RE35F/1(T) AF118020 99.45 + +
Phyllobacteriaceae (2 ) wee31905  Parvibaculum lavamentivorans DS-1(T) AY387398 95.604 + o+
wee32812  Phyllobacterium myrsinacearum TAM 13584 (T) D12789 90. 659 ND
Rhodobacteraceae (1) wee40805 Pelagibaca bermudensis HTCC2601 (T) DQ178660 99.31 +
Rhodospirillaceae(3) wee33004 Thalassospira tepidiphila 1-1B(T) AB265822 99.036 + o+
weed2901 Thalassospira xianhensis P-4 (T) EU017546 99.725 + +
weed0504 Thalassospira xianhensis P-4 (T) EU017546 99.311 + +
Sphingomonadaceae(7) weed 1104 Novosphingobium indicum H25(T) EF549586 97.805 + +
wee32102 Novosphingobium indicum H25(T) EF549586 99.451 + +
wee32001 Novosphingobium indicum H25(T) EF549586 100 + +
wee31806  Novosphingobium indicum H25(T) EF549586 99.863 + o+
wee32607A  Novosphingobium pentaromativorans US6-1(T) AF502400 100 + +
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Phylogenetic groups\Family Strain® Closest type strain Accession Similarity Growth in oil
wee33102  Sphingobium scionense WPO1(T) EU009209 95.461 + o+
wee32609  Sphingobium scionense WPO1(T) EU009209 95.598 + o+
Betaproteobacteria (1/51)
Alcaligenaceae (1) wee031505  Achromobacter spanius LMG 5911 (T) AY170848 99. 866 + +
Flavobacteria (1/51)
Flavobacteriaceae( 1) weed0709  Mesoflavibacter zeaxanthinifaciens TD-ZX30( T) AB265181 99.055 + +
Gammaproteobacteria (25/51)
Alcanivoracaceae (9 ) wee31607 Alcanivorax borkumensis SK2 (T) AM286690 100 + + + +
weed0802  Alcanivorax dieselolei B-5(T) AY683537 99.734 + + +
wee33012 Alecanivorax hongdengensis A-11-3(T) EU438901 100 + + +
weed0701  Aleanivorax jadensis T9(T) AJO01150 98.136 + o+ o+
weed0501  Aleanivorax jadensis T9(T) AJO01150 99.069 + o+ o+
wee51008 Alcanivorax venustensis 1504 (T) AF328762 100 + + +
weed2911 Alcanivorax venustensis 1504 (T) AF328762 98.668 + o+ o+
weed2801 Alcanivorax venustensis 1S04 (T) AF328762 97.875 + 4+ +
weed0601 Alcanivorax venustensis 1504 ('T) AF328762 98.138 + 4+ +
Alteromonadaceae (3 ) weed2903 Marinobacter lipolyticus SM19(T) AY147906 98 + + +
wee32604 Marinobacter lipolyticus SM19(T) AY147906 97.2 + + +
weed0703  Marinobacter santoriniensis NKSG1 (T) EU496088 100 + +
Halomonadaceae (6) weed0705 Halomonas meridiana DSM 5425 (T) AJ306891 100 + +
wee51005 Halomonas neptunia Eplumel (T) AF212202 99.601 + +
weed0602  Modicisalibacter tunisiensis LIT2(T) DQ641495 99.867 + +
wee32009  Modicisalibacter tunisiensis LIT2(T) DQ641495 99.601 + +
weed0702  Salinicola salarius M27(T) AM229316  99.601 + +
wee31801 Salinicola salarius M27 (T) AM229316 99.468 + +
Idiomarinaceae( 1) wee51006 Idiomarina baltica 0S145(T) AJ440214 97.87 + +
Moraxellaceae (1) wee32201 Acinetobacter junii LMG 998 (T) AM410704 98.269 + + + +
Pseudomonadaceae(2) weed 1102 Pseudomonas pachastrellae KMM 330( T) AB125366 99.334 + + +
wee51002 Pseudomonas stutzeri CCUG 11256 (T) U26262 99. 335 + + +
Unclassified (2) wee31703 Gallaecimonas pentaromativorans CEE_131(T) FM955223 99.468 ND
wee51001w — Salinisphaera dokdonensis ES53 (T) EF988634 97.6 + +
Xanthomonadaceae (1) wee31506 Dyella ginsengisoli Gsoil 3046 ('T) AB245367 95.358 + +

a Strains marked in bolds indicate potential new taxa; b Growth capability with oil in NH medium. + + + +, + + +, + +, + and -, indicating the
growth capability from strong to weak with oil as sole carbon and energy source, measured by optical density at 600 nm. + + + +, growth (OD,, > 1)
after a 4-day incubation at 25°C; + + +, growth (0.6 < OD,,, < 1) after a 4-day incubation at 25°C; + +, growth (0.2 < 0D, < 0. 6) after a 4-

day incubation at 25°C; + , growth (0D, < 0.2) after a 4-day incubation at 25°C; ND, not detected.
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Fig. 2 Six potential new specieses related to the type strain based on the phylogenetic tree. #* Strains marked in bolds

indicate potential new taxa.

Salinicola 4%

Sphingobium 4%
Pseudomonas 4% ioic

Modicisalibacter 4%
Microbacterium 4%

B  Others 36%

Halomonas 4%

Thalassospira 6%

Marinobacter 6%

Novosphingobium 10% —ogg -« - .- = .-

Alcaniborax 18%

3 ZEEREMEMBEAHMEMEESERP AT S H LG

Fig.3  The potential oil-degrading strains belong to the diversified genera percentage of total strains.
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Fig.4 Electrophoresis of oil-degrading bacteria DGGE. * 410 413 409 421 417 420 418 415 422 419 414 411 412 were the number of

sampling sites, CK indicate the blank control.
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Table 2 The analysis of DGGE preponderant band of enriched by crude oil

Band number Closest type strain Accession Similarity
1 Alcanivorax dieselolei B-5 AY683537 99%
2 Pseudomonas stutzeri CCUG 11256 PSU26262 99 %
3 Novosphingobium indicum H25 EF549586 99%
4 Acinetobacter venetianus ZX-PKU-001 DQ912805 99 %
5 Alcanivorax balearicus MACLO4 AY686709 99%
6 Alcanivorax venustensis 1304 AF328762 98 %
7 Marinobacter koreensis DD-M3 DQ325514 99%
8 Marinobacter lipolyticus SM-19 NR_025671 99 %
10 Microbacterium insulae DS-66 EU239498 99%
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Diversity of oil-degrading bacteria isolated form the Indian
Ocean sea surface

Changliang Wu, Xin Wang, Zongze Shao”

(Key Laboratory of Marine Biogenetic Resources, Third Institute of Oceanography State Oceanic Administration, Xiamen

361005, China)

Abstract ; [ Objective ] In order to investigate the diversity of oil-degrading bacteria in the surface seawater across the India
Ocean, and to obtain new oil-degrading bacteria. [ Methods ] Potential oil-degrading bacteria were selected out via 1:1
mixture of diesel and crude oil as sole carbon source. Meanwhile, the community structure of 13 enrichments was analyzed
by polymerase chain reaction with denaturing gradient gel electrophoresis ( PCR-DGGE). [ Results] We obtained 51
unique strains of 29 genera after screening via morphological, physiological, biochemical and 16S rRNA analyses. They
mainly belonged to a and +y- Proteobacteria. The four genera Alcanivorax ( accounting for 18% ), Nowvosphingobium
(10% ) , Marinobacter (6% ) and Thalassospira (6% ) were the most predominant bacteria. Ecological analyses showed
that the bacteria had high diversity with Shannon-Winner index (H) of 4. 57968, and distributed even with Evenness
index (E) as 0.8664771. Then Further experiments revealed oil-degrading capability of 49 strains. In addition, our
investigation revealed oil-degrading ability of genera Sinomonas, Knoellia and Mesoflavibacter for the first time. DGGE
fingerprint patterns indicated that the genus Alcanivorax was an important oil-degrading bacteria in the surface seawater
across the India Ocean. [ Conclusion | This study demonstrated a high diversity of the oil-degradation bacteria in the
surface seawater of Indian Ocean, these bacteria are of potential in bioremediation of marine oil pollution.
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