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Abstract Ten strains of crude oil degrading bacteria were isolated from three soil samples. The isolates
were Gram-negative aerobic non-spore-forming rods. All of the ten isolates were able to grow on n-al-
kanes with medium length diesel fuel and crude oil but not polycyclic aromatic hydrocarbon. Based on
phenotypic characteristics and 16S rDNA sequence analysis ten isolates were identified as Pseudomonas
spp. strain EVAS EVA6 EVA7 EVA8 EVA9 and Acinetobacter spp. strain EVA1I0 EVAII
EVA12 EVA13 EVAI4  respectively.
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16S rDNA  PCR
http //silk. uic. ac. be/primer/database. html
BSF8/20 5'-AGAGT TTGAT CCTGG CTCAG-
3’ BSR1541/20 5'-AAGGA GGTGA TC-
CAG CCGCA-3’
PCR 50 pL.  Devereux
& Willis 1995 10 x PCR 5wl MgCL
25 mM 4 pL dNTP 5 mM 2 pL BSF8/20
100 pg/mL BSR1541/20 100 wg/mL

1
EMBL
Table 1 Names strain number and EMBL accession number

of sequences of strains and their related bacteria used in the con-
struction of unrooted phylogenetic tree

Names of bacteria Strain number Accession
number
Acinetobacter sp. EVAIO AJ410286
Acinetobacter sp. EVALllL AJ410287
Acinetobacter sp. EVA12 AJ410288
Acinetobacter sp. EVA13 AJ410289
Acinetobacter sp. EVA14 AJ410290
Pseudomonas sp. EVA5 AJ410281
Pseudomonas sp. EVA6 AJ410282
Pseudomonas sp. EVA7 AJ410283
Pseudomonas sp. EVAS8 AJ410284
Pseudomonas sp. EVA9 AJ410285
Acinetobacter anitratus ATCC 15308 U10874
Acinetobacter baumannii DSM 30007T X81660
Acinetobacter calcoaceticus ATCC 23055T 793434
Acinetobacter calcoaceticus DSM 30006 X81661
Acinetobacter calcoaceticus DSM 30009 X81668
Acinetobacter haemolyticus ATCC 17906T 793437
Acinetobacter johnsonii ATCC 17909T 793440
Acinetobacter junii ATCC 17908T 793438
Acinetobacter lwoffii ATCC 17925 793441
Acinetobacter radioresistens M 17694T 793445
Pseudomonas aeruginosa LMG 1242T 776651
Pseudomonas alcaligenes IAM 12411 D84006
Pseudomonas fluorescens IAM 12022 D84013
Pseudomonas halophila DSM 3050T AB021383
Pseudomonas mendocina ATCC 25413 AJ006109
Pseudomonas nitroreducens TAM1439 D84021
Pseudomonas oleovorans IAM 1508 D84018
Pseudomonas putida ATCC 17522 D85995
Pseudomonas resinovorans ATCC 14235T AB021373
Pseudomonas syringae AF105390
Marinobacter aquaeolei AJ000726
Marinobacter hydrocarbonoclasticus ATCC 27132T AB021372
EVAS-EVAl4 16S rDNA
GenBank

16S rDNA sequences of strain EVA5-EVA14 were results of this project
and other sequences were retrieved from GenBank
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1 uL DNA 1 pL Taq 10 000 U/mL 0.5 EVA10 EVAI13 EVAl4
wL 35.5 pL. PCR Devereux & EVAL1 EVAI12 EVA13
Willis 1995 Damiani et al. 1996 1 94°C 2 min EVAl4 EVA10 EVAll
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http //www. ncbi. nlm. nih. gov/ "‘ f;
blast  Altschul et al. 1997 o VL .
ClustalX1.8 Thompson et al. 1997
1 EVAS

PHYLIP3. 6 Felsenstein & Churchill

Treeview
1
2.1
10
2
EVA5 EVA6 EVA7 EVAS EVA9
1
EVA5S EVA6 EVA9
EVAIO EVAl1l EVA12 EVAI3
EVAl4 2
EVA13
CIZ
C|4 C16
EVAIO EVAl1l EVAI2 EVAI13
EVAI3
BioMerieux Vitek
31 3 EVA5S
EVA6 EVA7 EVAS EVA9
EVA9
EVAIO EVAl1l EVA12 EVAI3 EVAl4

Fig. 1 Phase-contrast photomicrographs of EVAS5 cells grown on
n-tetradecane 1200 x

2 EVA13
Fig.2  Phase-contrast photomicrographs of EVA13 cells grown
on n-tetradecane 1200 x
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Table 2 Source of isolates

and media and carbon sources used for isolation

Strain number

Source of isolates

Media for isolation Carbon sources for enrichment and isolation

EVAS Oil-contaminated soils from oil field F2 Crude oil
EVA6 Oil-contaminated soils from oil field F1 Crude oil
EVA7 Oil-contaminated soils from oil field F4 Crude oil
EVA8 Uncontaminated soils from mulberry field F5 Crude oil
EVA9 Uncontaminated soils from mulberry field F6 Crude oil
EVA10 Uncontaminated soils from mulberry field F1 Crude oil
EVALL Oil-contaminated soils from oil field F6 Crude oil
EVAI2 Oil-contaminated soils from automobile repair factory F4 Diesel
EVA13 Oil-contaminated soils from automobile repair factory F4 Diesel
EVAl4 Unknown source from lab environment F7 tetradecane
3 BioMerieux Vitek
Table 3 Physiological characteristics of isolates by BioMerieux Vitek Identification System
Physiological characteristics #EVA5-8 EVA9 EVAIO EVAIL EVAI12 EVA13 EVAl4
244 - -
Glucose fermentation in the presence of the 2 4 4-trichloro- + + - - - - -
2-hydroxy-diphenylether
Glucose oxidation + + + + +
Growth control + + + + +
Utilization of Acetamide + + - - — — _
Hydrolysis of Esculin - - - - - _ _
B- -D- Degradation of Indoxyl-B-D- _ B _ _ _ B ~
Glucoside
Urease - - + - _ + +
Utilization of Citrate + — — — +
Utilization of Malonate + + + + +
Tryptophan deaminase - - - - - - -
B 0.03 g/L  Growth in the presence of Poly- _ B B _ _ B ~
myxin B
1% 1% Lactose oxidation - - + + + + —
Maltose oxidation - - - - - - _
Mannitol oxidation + - - - - - -
Xylose oxidation + + - - — _ +
Utilization of Raffinose - - - - - — —
Utilization of Sorbitol - - - - - - -
Utilization of Sucrose - - - - - - -
Utilization of Inositol - - - - - — _
Utilization of Adonitol - - - - - - -
p- - - - - - - — —_
Glucose fermentation in the presence of p-coumaric
Production of Hydrogen sulfide - - - - - - -
o- -B-D- Hydrolysis of ONPG - - - - - - -
Utilization of Rhamnose - - - - - - -
Utilization of L-Arabinose - - + + + + +
Utilization of Glucose - - - - - - -
Arginine dehydrolase + + - - - - -
Lysine decarboxylase - - - - - - -
Ornithine decarboxylase - - - - - - -
* Cytochrome oxidase + + - — _ _ _
10% 10% Lactose oxidation - - + + + -
‘o B * # EVAS EVA6 EVA7
EVA8
+” indicate positive reaction * —" indicate negative reaction * indicate strain EVA5 EVA6 EVA7 and EVA8 showe same characteristics
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Unrooted phylogenetic tree based on the 16S rDNA sequence of ten isolates and sequences of related species belong to Pseudo-
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EVA1IO EVAIll EVA13 Acinetobacter Bacillus  Candida  Corynebacterium  Flavobacterium
calcoaceticus DSM 30009 EVA12  Acine- Fusarium  Micrococcus ~ Mycobactertum  Mucor No-
tobacter anitratus ATCC 15308 cardia Penicillum  Pseudomonas Rhodococcus
EVAl4 Acinetobacter  johnsonii ATCC Rhodoterula  Sporobolomyces Balba et al. 1998
17909T Bacteri- 7
a Proteobacteria -~y Gamma
subdivision Moraxellaceae 10

Acinetobacter Acinetobacter ~ Pseudomonas

Blast EVAS v-Proteobacteria

EVA6 EVA7 EVA8 EVA9
Pseudomonas aeruginosa
99 %
Pseudomonas aeruginosa Verce et al. 2000
-1 4- Pseud-
omonas aeruginosa AL9S Linos et al. 2000
EVA10 EVAl1l EVAlI2  EVAI3
Acinetobacter calcoaceticus

2000 97% 99% 100%
96 % DGGE
3 MacNaughton et

Achromobacter al. 1999 Chang et al. 2000

Actnetobacter  Alcaligenes — Arthrobacter — Aspergillus Acinetobacter
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