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DGGE 6 Erythrobacter citreus 100%
N3ZF 3 0~ 5Scem Bacillus  aquamarinus ~ 98% Bacillus  aquimaris
15 DGGE  PCR 9%  B. aquimaris 99%  Bacillus halodenitrificans
DGGE  PCR 100% 1 1
6 1~6 2
1
Table 1 Isolation and identification of alkane degrading bacteria
MCCC accession Original Closest relatives in GenBank database Similarity/ % C(?nBank
number # number accession number
1A02161 NIZF-2 Bacillus cereus strain 1.7 770/770 100 EF619391
1A02137 NI1ZF-3 Halomonas meridiana strain Slthfl 891/891 100 /
1A01404 N115-20-1 Bacillus cereus 1029/1041 98 EF619393
1A02142 N115-20-2 Halomonas meridiana 975/980 99 EF619394
1A01411 N115-20-3 Bacillus litoralis 924/930 99 EF619392
1A02167 NITF-2 Chryseobacterium meningosepticum 778/780 99 EF619395
1A02166 N35-10-1 Cellulomonas parahominis strain W7385 759/760 99 EF619397
1A01406 N35-10-11 Bacillus cereus 921/924 99 EF619396
1A02146 N35-10-2 Bacillus cereus 984/987 99 EF619398
1A01405 N35-10-3 Brevibacterium aureum 1015/1021 99 EF619399
1A02143 N35-10-4 Bacillus cereus 723/729 99 EF619400
1A02164 N35-10-5 Microbacterium resistens strain AGP4-3 818/818 100 EF619401
1A02129 N35-10-9 Bacillus hackensackii 716/737 97 EF619411
1A01407 N3FT-1 Tetrathiobacter kashmirensis 686/690 99 EF619402
1A02131 N3FT-3 Bacillus aquimaris 1025/1039 98 EF619403
/ N3FT-4 Microbacterium resistens 580/580 100 /
1A02138 N3FT-6 Microbacterium resistens strain AGP4-3 721/721 100 EF619412
1A01409 N3TF-2 Brevibacterium sanguinis 981/999 98 EF619404
1A02165 N3ZF-1 Dietzia maris strain SAFR-020 760/760 100 EF619406
1A02136 N3ZF-10 Bacillus halodenitrificans 978/984 99 EF619409
1A01403 N3ZF-14 Bacillus aquamarinus 717/728 98 EF619410
1A02128 N3ZF-15 Dietzia maris strain SAFR-020 660/660 100 EF619415
1A02162 N3ZF-2 Erythrobacter citreus 760/760 100 EF619407
1A02132 N3ZF-3 Rhodococcus equi 720/720 100 EF619413
1A02183 N3ZF-4 Bacillus aquimaris 729/730 99 EF619414
1A01401 N3ZF-5 Bacillus aquimaris 808/812 99 EF619405
1A01402 N3ZF-9 Bacillus halodenitrificans 750/750 100 EF619408
# MCCC Marine Culture Collection of China.
6 8% B. aureum 99% 1 lane G
N35-10 3 5 ~ 10em 23 23
4 134 NIZF 1
Bacillus cereus  99% B. aquimaris  100% 0~ 5cm 6 146
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2 2 H. meridiana 100% 1 lane F 2
N3TF 3 35 3
10 ~ 15¢m 7 345 2 Sporosarcina ginsengisoil
3 5 B . aquimaris 99% 100% 3 B. aquimaris
B . halodenitrificans 98 % 1 lane E 1 99 % 5
2467 5 NITF 1 10cm
2 Halomonas meridiana 100% ~15e¢m 3 2 B.
6  B. aquimaris 100% aquimaris 99 % 1 lane B 13
147 2
N3FT 3 15 ~ 20cm 4 B . aquimaris 99 % N115-20
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B. cereus 98% H. meridiana 99 % N37ZF-3 R. equi N35-10-5
2 2 M. resistens N3ZF-1 D. maris N3ZF-15 D.
1 lane C Bacillus maris 4
7
Brevibacterium Halomonas 39.4 mN/m 36.5mN/m 33.6mN/m 32.7mN/m
N3ZF-1 N3ZF-15 16SrtDNA D.
Bacillus Brevibacterium Halomonas maris D . maris strain SAFR-020
7 100% 100%
2 PCR 2
2.3 2 D . maris
38 4
2 16S rDNA DGGE
Table 2 Sequence similarities to closest relatives and phylogenetic affiliations of DNA recovered from DGGE gel
Sampling Sediment DGGE band Closest relatives in A MCCC No. of corresponding
sites depth em No. GenBank database Similarity/ % isolates
N1ZF 1 Bacillus cereus 770/770 100 1A02161
0~5 NIZF 2 © Sporosarcina ginsengisoli 195/195 100 /
N1 NIZF 3 © Bacillus aquimarts 189/190 99 /
NIZF 4 Bacillus aquimaris 981/989 99 1A02133
NI1ZF 6 Halomonas meridiana 891/891 100 1A02137
10~ 15 NITF 1~ Bacillus aquimaris 191/192 99 /
NITF 2 Bacillus aquimaris 578/582 99 1A02125
NITF 3 * Bacillus aquimaris 195/196 99 /
15~20 N115-20 1 Bacillus cereus 1029/1041 98 1A01404
N115-20 3 Halomonas meridiana 975/980 99 1A02142
N3 N3ZF 2 Erythrobacter citreus 760/760 100 1A02162
0~5 N3ZF 3 Bacillus aquamarinus 717/728 98 1A02125
N3ZF 4 Bacillus aquimaris 729/730 99 1A01401
N3ZE 5 Bacillus aquimarts 1046/1052 99 1A02133
N3ZF 6 Bacillus halodenitrificans 750/750 100 1A01402
5~10 N35-10 1 Bacillus cereus 921/924 99 1A02143
N35-10 3 Bacillus aquimarts 751/751 100 1A02131
N35-10 4 Brevibacterium aureum 1015/1021 99 1A02129
10~ 15 N3TF 2 * Halomonas meridiana 189/189 100 /
N3TF 3 Bacillus aquimaris 769/770 99 1A01401
N3TF 5 Bacillus halodenitrificans 955/969 98 1A01402
N3TF 6 * Bacillus aquimaris 192/192 100 /
15~20 N3FT 1 Bacillus aquimaris 1025/1039 98 1A02131
N3FT 4 Brevibacterium aureum 1018/1024 99 1A02129

* the sequence result of 16S rDNA V3 region
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The diversity of alkane degrading bacteria in the enrichments
with deep sea sediment of the South China Sea

LIU Zhen' > SHAO Zong-ze’
! Life Science College Xiamen University Xiamen 361005 China
2 Key Laboratory of Marine Biogenetic Resources the Third Institute of Oceanography State Oceanic Administration. Xiamen 361005 China

Abstract Deep sea sediment samples of the South Sea of China were used for isolation and biodiversity examination of
hydrocarbon degrading bacterium. 48 isolates were obtained from the enrichments with hexadecane as the sole carbon
sources. Among them 27 isolates were capable of degrading alkane and 4 could produce biosurfactant significantly as
determined by the surface tension measurement. 2 isolates belonging to Dieizia maris lowered water surface tension to 33
mN/m. This is the first report about D. maris in biosurfactant production. The results of polymerase chain reaction
PCR followed by Denaturing Gradient Gel Electrophoresis DGGE and DNA sequencing suggested that Bacillus was
the dominant member in the hexadecane enriched communities. Isolates of Bacillus aquimaris were demonstrated to be
the most predominant degraders in all 7 samples at 2 sampling sites. In addition Sporosarcina  Halomonas and
Brevibacterium were also found as one of the dominant members in some samples. Therefore species of Bacillus might
play an important role in alkane degradation in the sediments of the sampling sites.
Keywords South China Sea deep-sea sediment alkane-degrading bacteria biodiversity ~biosurfactant
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