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Abstract Twentysi pecies of p etro leum—d egrad ng bactern were isolated by enrichment and screening fran m ar ne sed m ents collected during the 2nd
Chmese A retic Scientific Expediton These stamswere abk © grow on petroleum as sole catbon and energy source Strams P18, P28 and P29 had the
highest growth rates When strains P18, P28 and P29were culured at 5C inmieralmedim containing2 ¢ L™ ' petrokum, the petolun degradation
rales after 14 dayswere up o 30. 960, 34 85% and 51 28%, regpectively Most of he isolated petrolun—degrading bacteria secreted extracellnlr
lipase which indicated a reltionship between the ability to produce lipase and petioleum degradation. M olecular dentification and phy bgenetic analyss
indicated that all the strainsweremanbers of the ¥ subgroup of the Proteobacteria bran ch of the B acteria ( ¥-Prwoteobacteria) except strains P31 and P32
which belonged to Flavobacter of Bactero idetes The solatesb elng ing to th e Y-Proteobacteria included P seaudoa lteran onas, Colv elli and Shewanella, fran
the order A lteran onadals i addition to Phowbacterum, P seudanonas andH alomonas which are fran the orders V brionales Pseudan onadalks and
O ceanospirillals respectively P seudoalteranonaswere themajor pecies accounting 0r42% of he toal sohtes
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29
, 2006) 10mL 2,
550mnm oD ,
3 (R esults)
( ),
31 pHEMENRLES 2B 1 2
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, ( P28 P29 , oD
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Tablel Growth siatus of petrolun degrading bacteria sohted n morganicmedia
P1 P2 P3 P4 P5 P6 P7 P8 P9
Q 18 Q0271 0. 223 Q 290 0 194 0. 213 0.224 Q 448 Q 220
P11 P12 P14 P15 P16 P18 P19 P20 P21
Q 260 0 282 0. 337 Q 219 0 256 0. 565 0. 241 0 282 0 18
P22 P23 P24 P28 P29 P30 P31 P32
Q 38 0 280 0. 230 Q 558 Q0 872 0. 381 0. 336 0 280
2 (n=3)
Table2 Petwoleun degradation rates of sekected strains
P2 P4 P8 P18 P20 P2 P23 P28 P29
21 3% 18. 86% 28. 98% 30 96% 26 35% 27. 8%% 28. 8F% 34 8% 51 8%
33 WMHB AR AR B EE RE 7 AT 3 26
26 P32
3 (
Tween 80
)
3 (n=3)
Table 3 Average on lipase production ability of petrolun degrading bactera (n= 3)
P1 P2 P3 P4 P5 P6 P7 P8 P9
2 26 5 08 2. 96 307 315 4. 01 2 26 4 71 1 8
P11 P12 P14 P15 P16 P18 P19 P20 P21
2 36 25 3.08 311 363 2 34 2.29 2 93 37
P22 P23 P24 P28 P29 P30 P31 P32
2 74 2 87 2.53 259 1 6 2. 66 2 34
34 BHUBHERENSTEEFMRRARE S . MD- 18T ( ),
i . L 5kb 165 1DNA
16S DNA ; GenBank , 26
PCR PCR

, EF627987 ~ EF628012 (
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4). G enB ank B last , Megal O ( neighbor-
, 16S DNA jonng method) , 1
4 . , P11 S11
4 ) ( Bacteria)
G enBank ( Poteobacteria) ¥ ( Y-Proteobactern)
16S DNA , ( Bactemidetes)
9% , P1 P2 P4 P6 ( Flavobacteria), 92 I T Po. Y-
16S DNA 99 93% .
P11 G enB ank 16S (P seudoalteran onas) (Photobacterim )
1DNA , (Shevanella )
unculured bacterim clone FS140- 74B- 02 (Colwellia) (P seudam onas)
(EF627996) , 96 93%, (H alomonas), ,
, Y— 4% . 26
. 5 7 ,
P11 Sl11 , ,
16S DNA Bioedit
4 16S rDNA
Tabk 4 Hanobgy canparison of 165 DNA sequen ces of hem anganese bacteria sohted fran A rctic ocean sedinent
strain accession nimber Closestmatch si ihrity accesson numb er Phy km
P1 EF627987 Pseudoalteran onas sp BSw20237(99 9% ) EF437163 Y-Pmoteobacteria
P2 EF627988 Pseudoalteranonas sp BSw20238 (99 93 ) EF437164 Y-Proteobacteria
P3 EF627989 P seudoa lteran onas sp BSw20237(99 80% ) EF437163 Y-Proteobacteria
P4 EF627990 P seudoa lteran onas sp BSw20237(99 9% ) EF437163 Y-Pmoteobacteria
P5 EF627991 uncu fured bacterim clne FS140- 74B- 02(99. 80% ) DQ513017 Y-Proteobacteria
P6 EF627992 P seudoalteran onas sp BSw20238(99 93% ) EF437164 Y-Proteobacteria
P7 EF627993 P seudoa lteran onas sp BSw20244 (99 73 ) EF437165 Y-Pmoteobacteria
P8 EF627994 Halmonas sp. Bs20424( 99 53% ) EF382720 Y-Proteobacteria
PO EF627995 Antarctic seaw ater bacterim BSw 10155B (99 8% ) DQ 064636 Y-Proteobacteria
P11 EF627996 uncu lured b acterim clon e FS140-74B-02( 96 93% ) DQ513017 Y-Pmoteobacteria
P12 EF627997 uncu fured bacterim clne FS140-74B-02( 99 46% ) DQ513017 Y-Proteobacteria
P14 EF627998 P seudan ona s nitroreducens sitain 0802(99. 53% ) AF494091 Y-Proteobacteria
P15 EF627999 Halmonas sp. Bsi20424( 99 33% ) EF382720 Y-Poteobacteria
P16 EF628000 Pseudan onas nitroreducens sitain 0802(99. 476 ) AF494091 Y-Proteobacteria
P18 EF628001 P seudoalteran onas sp BSw20237(99 8% ) EF437163 Y-Proteobacteria
P19 EF628002 P seudoa lteran onas sp BSw 20244 (99 8% ) EF437165 Y-Poteobacteria
P20 EF628003 Shewanella sp 86( 9. 67% ) DQ 325520 Y-Pmoteobacteria
P21 EF628004 P hotobacerim indicum clne SE4(99 87% ) AY 771742 Y-Proteobacteria
P22 EF628005 Shewanella sp 86( 9. 80% ) DQ325520 Y-Poteobacteria
P23 EF628006 Arctic seavater bacterim BSw20359( 9. 80% ) DQ064614 Y-Pmoteobacteria
P24 EF628007  Habmonas . Bs20424( 99 40% ) EF382720 V-Proteobacteria
P28 EF628008 uncu lured b acterim clon e FS140-74B-02( 99 40% ) DQ513017 Y-Poteobacteria
P29 EF628009 Pseudoalteran onas sp BSw20237(99 67 ) EF437163 Y-Pmoteobacteria
P30 EF628010 Pseudoalteran onas sp BSw20237(99 8% ) EF¥437163 Y-Proteobacteria
P31 EF628011 F lavobacterim frigoris clone SE22(99 04% ) AY 771752 Flavobacteria
P32 EF628012  Flavobacterion frigoris(98 97% ) ) A J557887 Flavobacteria
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Fig 1 Phybgenetic analysis of he isohted petrolum degrad ing b acteria
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