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Abstract

Organic solvent tolerant bacterium, designated as strain BCNU 106 is a gram negative,
rod-shaped aerobe and grows on benzene, toluene, ethylbenzene, and xylenes (BTEX) as a
sole carbon source. According to 16S rDNA analysis and fatty acid analysis, strain
BCNU 106 showed highest similarity to Pseudomonas syringae var. savastanoi
(Pseudomonas savastanoi). ~ Strain BCNU 106 was able to utilize toluene, ethylbenzene,
both o-, m-, p-xylene , m-cresol and o-cresol. The degradation of o-, m-, p-xylene by
strain BCNU 106 is particularly important, since o-xylene is a compound of considerable
environmental interest, owing to its recalcitrance; and very few microorganism have been

reported to utilize both o-, m-, p-xylene as a sole carbon source.
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MgSO: - TH;0, 3.33 g/l CaCl; - 2H;0, 925 mgfl (NH:)sMO;On - 4H,0, 99.0 mg/l FeSO
s - TH,O, metal 44 solution 50.0 ml), metal 44 solution (2.5 g/l EDTA, 1.1 g/l ZnSO, -
7H,0, 1.55 g/l MnSO, - H;0, 50 gl FeSO, - TH,0, 0.39 g/l CuSO, - SH:0, 025 g/l
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Fatty-acid analysis

Microbial Identification System (MIDI, Newark, Del)9] o] Z3}o] fatty-acid methyl
ester (FAMEs)2 %23}9.00), HP 5890 A Gas chromatograph ©] &5e] RAa1sie
™, 02 mm methylphenyl silicone (25 m)©.2 coating® silica capillary columng AR8-8}
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16S rRNA gene isolation, sequencing, and analysis

BCNU 1069] genomic DNAZ #&3 ¥, FHl® F 7}9| primers A28} 168
RNA geneS ZZ3}¢c}. Forward primer= 9F [5’-GAGTTTGATCCTGGCTCAG-3’,
position 9-27 (Ecoli 16S rRNA  numbering)]o|11  Reverse primer=  1542R
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(5-AGAAAGGAGGTGATCCAGCC-3’, position 1542-1525)8 A}£3l59Th  16S rRNA
sequencest= CLUSTAL W software& A8} align 319931, 16S rRNA similarity value
© alignmentZFE AFEHUTE Phylogenetic treet= CLUSTAL Wof 9oJ3) Al&3
distance matrixZ ©]-&3}d neighbor-joining method 228 T35 Qlch
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o] MSB medium 60 ml& #7}3t %, z+ BTEXo| ujkst #a9} 2+ BTEX 3H3HE
(10 mM benzene, 10 mM toluene, 10 mM ethylbenzene, 2 mM o-xylene, 10 mM
m-xylene, 10 mM p-xylene)2 % 7}3}od Teflon-coated rubber stoppers® ZEA|#AH 37°C o
A 150 ipm o2 ZIgHu) k39T
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BCNU 106 +&A°] A= Gram A7 8 ZTAE FAs1A] o= 7HFo|h
o7 74x] Mgty 548 FalA BCNU 1062 Pseudomonas £dE & & U,
BCNU 1062] M| X=tof] 213} QuinoneS 43t A3 Q90| 91.25%2 A3k Q9

o] FRAMEUL 4A = o] Approved list of Baterial Nameso| A Pseudomonas & Z¢
grouple] &3l o2 HEEAY. FAMES] B4 73 A A2 22 non-hydroxy fatty
acid7} 88.4%, hydroxy fatty acid7} 11.6%7} E§=o] Jglon, FQ faty acidE
hexadecenoic acid (C16:0), cis-7-hexadecenoic acid (C16:1 cis7), octadecenoic acid (C18:1)
OS2 2  Pseudomonas savastanoid RO Z ZAE|Qth  HEZHOZ 165 rRNA
sequence w418 53fA] strain BCNU 1062  Pseudomonas savastanoi= 3¢5l
Pseudomonas savastanoi BCNU 10622 ™ 3514t}

W 718w WA

718 ool gk WAS HES A} 1159 F7]8&vl(toluene, o-xylene, m-xylene,
p-xylene, benzene, phenol, propylbenzene, ethylbenzene, n-hexane, heptanol, cyclohexane)
27 g WS 7R e 2o E UEhsich
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9l5te] BCNU 1068 HAu)#]2] mineral salt (MS) agar vjx|o] HE3 & Fode &
A210) §7]80)E vapor AEIE FHI F 37TCA wjekstach 1 A3 n-hexane
7+ cyclohexaned A9} 2= 718 vl disjr EalTS HERAIT
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Table 1. Morphological characterization of strain BCNU 106

Gram staining Negative
Shape Rods

Cell length (zm) 1.0-2.0 x 2.0-4.0
Motility +

No. of flagella 1-3, polar

Formation of flocs -
with dendritic_outgrowths

Table 2. Fatty acid composition of strain BCNU 106

Fatty acid Systematic name %
Non-hydroxy C 12:0 Dodecanoic acid 4.06
C 14:0 Tetradecanoic acid 043
C 160 Hexadecanoic acid 25.45
C 16:1 cis 7 Cis-7-Hexadecanoic acid 27.81
C 17:0 cyclo Cis-9,10-Methylene 1.04
Hexadecanoic acid
C 18:0 Octadecanoic acid 1.19
C 18:1 Octadecanoic acid 23.80
C 18:1 trans 7 Trans-7-Octadecanoic acid 4.63
2-Hydroxy C 12:0 20H 2-Hydroxydecanoic acid 3.21
3-Hydroxy C 10:0 30H 3-Hydroxydecanoic acid 3.87
C 12:0 30H 3-Hydroxydecanoic acid 0.55
C 12:0 30H 3-Hydroxydecanoic_acid 3.96

Table 3. Quinone composition of strain BCNU 106

Quinone type %

Quinone 8 5732
Quinone 9 91.251
Quinone 10 0.541
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