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New Bacillus circulans strain isolated from oil shale

Vesna Dragutinovié¢', Miroslav M. Vrvié™?, Izabela
Swiecicka4, Olga Cvetkovic’2, Svetislav Tatiés, Tanja Beri¢ 6,
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New strain was obtained during experiments of oil shale
demineralization, which was carried out in order to get "pure”
organic mater (kerogen). The application of microbiological
method for demineralization of oil shale by B. circulans
resulted in higher demineralization efficiency.

Cells of isolated strain were Gram-positive, spore-forming
regular rods, 0.5 x 4 pm, with rounded ends, often in pairs.
Spores were ellipsoid with terminal position. On the modified
Ashby’s medium, the isolates formed mucous, transparent
convex colonies, with even edges and smooth surface. The
strain was also catalase positive. After applying API S0CHB
and 20E tests, the new strain showed a positive reaction in
fermentation of ribose, glucose, fructose, N-acetil-glucosamine,

arbutine, esculine, salicine, cellobiose, maltose, trehalose,
glycogene, gluconate, glycerol and hydrolysis of gelatin and
starch. Chemotaxonomicaly, strain is characterized by a
guanine-to-cytosine DNA ratio of 43.2 mol%. The most
abundant cellular fatty acids are C15:0 ai, C16:0, C16:0 ai and
C17:0 ai. The BLAST sequence homology search revealed that
16S rDNA sequence of strain VD01 showed homology with
16S rRNA from B. circulans strains. B. circulans strain exhibits
a unique chromosome profile as it was detected in PFGE
analysis and results clearly indicated that both Acsl and Nofl
treatments are well adapted to PFGE of B. circulans, because
they generated DNA fragments well resolved for visual
comparison. The protein patterns of newly isolated strain
exhibited clear bands detected within the range from 30 to 160
kDa.

On the bases of the intensive comparisons with known
species of Bacillus, the newly isolated strain was identified as a
new one of B. circlans VD01, which proved to be very efficient
in the bacterial desilification of oil shale.
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INTRODUCTION

Kerogen is a mixture of organic compounds. It represents an insoluble

component of oil shale, a compact sedimentary rock of homogenous fme«

composition. Preparation

RESULTS

After applying APl 50CHB and 20E tests, the new étrain showed a ip,nsitivé reaction in
fermentation of ribose, glucose, fructose, N-acetil-glucosamine, arbutine, esculine,

salicine, cellobiose, maltose, trehalose, glycogene, gluconate, glycerol and hydrolysis of

gelatin and starch. According to the b|ochemlcal features, | newly «solated straln was very

similar to B. circulans.

mology search revealed that 165 rDNA quu@m of

lopy with 165 rRNA from *2 wr”wam ma;n\

Fatty acid Fatty acid content Fatty acid content

(% of total fatty acids) = (% of total fatty acids) |

Ciy 26 5
Ic., 2.0 4
iCys 35.7 ’ 20
aCye 17.0 30
C. 236 21
ICic 4.6 6
ic 9.4 7
aCy; 54 7

The protein patterns of newly isolated strain exhibited clear bands detected
within the range from 30 to 160 kDa.

CONCLUSION

On the bases of the intensive comparisons with known species of Bacillus, the newly
isolated strain was identified as a new one of B. circulans VD01, which proved to be
very efficient in the bacterial desilicification of oil shale.

MATERIAL AND METHODS

Biochemicol characteristics

Amplification of 165 rDNA by PCR and sequence determipation

In order to obtain 165 rDNA sequences, polymerase chain reaction (PCR) was carried out using
primers P1,.. (5'-GAATCTTCCACAATGGACG-3') and P2, . (5'-TGACGGGCGGTGTGTACAAG-3') and
according to the protocol as follows: 942C for 2 min, 30 cycles at 94 C for 30 s, 50 C for 30 5, 68
oC for 30 s and 72 °C for 10 min. The purified PCR fragments were sequenced with both primers
and compared to 165 rRNA gene sequences in the public database using BLAST.

_ The low melting point agarose (Sigma Chemical Co, St. Louis, USA) embedded chromosomal
DNA of the newly isolated strain was prepared from 6 h cultures according to Gaviria Rivera and

Priest . The DNA was digested with 30U of Noti (MBI Fermentas, Vinius, Lithuenia) or 25U of Ascl
~ (New England BioLabs GmbH, Frankfurt, Germany) for 4 h. PFGE was performed using the CHEF-DR
11 System (Bio-Rad Laboratories, Hercules, USA) at 14 °C and 5.3 V/cm, using 1.0% agarose (Sigma)
‘gel in 0.5xTBE (100 mM Tris, 100 mM borate, 200 {1M EDTA). For either Noti or Ascl digestion, the

electrophoresis was carried out for 22 h with pulse from 10 to 130 s. After staining with ethidium
bromide solution (1 pg ml), the gels were photographed in UV. light using the Gel Doc 2000
System (Bio-Rad Laboratories, Hercules, USA) and analysed with the Quantity One PC version 4.1.1

. program (Bio-Rad). The total molecular weight of the genome was determined by adding the

fragments produced by restriction enzymes,
as described by Carlson etal. (2).

The Iyaphllmed cell fatty acid compos#tlon of (100 mg in 5 ml of NaOH-CH,OH) was heated for

. 15 min at 100°C. The saponified material was cooled and acidified to pH 2. Boron trifluoride
~ methanol (BF,~CH.OH) reagent was added in portion of saponified material (4 ml), and the mixture

- was re-heated for 5 min at 100°C. The content of the tube was added to 10 ml of saturated sodium
chloride solution and the methyl esters were extracted tw»ce with an equal volume of 1:4
trichlormethan : hexane.

Determination of fatty-acid composmon of bacterial biomass was performed on Agilent 6890
chromatograph with Agilent 5973 mass detector (MSD).

Ascl digestion, Noti dig’estion £HGE of genomic DNA

band’sirze (kb) band size (kb)
580 : 180
1700 210
2300 | 240
280
365
430
580
980
1300

24580 kb 24565 kb
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