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Assesment of the oil contaminated soil and
oil sludge bioremediation

iveness

Ramza Berzhanova, Tatyana Karpenyuk, Oizhas Dyusenov,
Alla Goncharova, Togzhan Mukasheva, Lyudmila ignatova,
Anel Omirbekova, Nurgul Bektileuova

Faculty of Biology and Biorechnuio%y, al-Farabi Kazakh National
University, al-Farabi avenue, 71, building 6, Almaty, Kazakhstan
emait Tayena Karperyukhamuz

In conneetion to significant intensification of oil and pe-
troleum products process of exclusion of land from agri-
cultural use have 2 large scale. In case of pipeline

and due to leakage of cquipment, a local soil is contami-

nated by ol and oil products. It is more rational to use bio-

technological methods of bioremediation duc to the action
of microorganisms in the soil; the cleaning process runs
smoothly as possible.

“The aim of this study was to assess the efficacy of bio-

logical produce’s prototype using for clcaning of oil-con-

taminated soil and shidge from the “UMG” landfill. The
content of petroleum hydrocarbons in contaminated soil
samples ranged from 40 g/kg to 152 g/kg and oil sludge

230 g/kg soil.

Contamination of polluted soil at a low dose did not cause

significant changes in the number of saprotrophic bacteria,

the abundant development of microorganisms resistan to
high concentrations of pollutant were observed but the
normal soil bacteria were suppressed. The high concentra-
tion of hydrocarbons in contaminated soil samples caused

a significant decrease in the number of saprotrophic bac-

teria. Low numbers of saprotrophic bacteria were also ob-

served in the oil sludge.

In model studics, samples with minimal contamination,
roduct had no significant influence on the content of
sdrocarbons. With a high degree of contamination, the

product was more effective speeding up the process of pu-
rification by 30-50% compared with the samples of con-
taminated soil and sludge without bacterial preparation.
During the pilot industrial tests it was founded that the bio-
logical product showed high activity against destructive pe-
trolcum hydrocarbons in this ficld, and can be successfully
used for the reclmation of large areas and volumes of oily
waste, the percentage of utlization for 30 day was 80% of
the mass of the hydrocarbons in the soil and soil sudge.
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In many Gram-negative bacteria, the periplasmic space is
the major site for the maturation of proteins that enter this
compartment. The three-dimensional structure of proteins
is erucial for their function and stability. The proper folding
of proteins containing cysteine residucs, especially those
with an even number of cyseines, often requircs the oxida-
tion of thiol groups between two cysteine residues and the
formation of a covalent bond.

The H. pylori Dsb system s potentially a novel Dsb oxidiz-
ing system that is different from the Dsb systems operating
in E. coi o in phylogenerically related Campylobacter sp.

H. pylori does not encode the classical DsbA/DsbB oxido
reductases that are crucial for oxidative folding of extracy-
toplasmic proteins. Instead, it possesses an unusual pair of
proteins involved in disulfide bond formation — periplasmic
HP0231 with a dimeric structure resembling EcDsbG/C,
and its membrane partner HpDsbl (HP0595), a prorcin
with a Beta-propeller structure very rarcly present in bacte-
ria. We showed that HP0231 is most closely related evolu-
tionaily to the catalytic domains of DsbG, cven though it
possesses catalytic motifs typical for canonical DsbA pro-
teins. Similarly, the highly diverged N-terminal dimeriza-
tion domain is homologous to the dimerization domain of
DsbG. Additionally, we constructed a truncated HP0231
lacking the dimerization domain, denoted HP0231m. The
HPU231m structure was solved and compared to the struc-
tures of EcDsbA and MtDsbA. The structure can be su-
perimposed onto the full-length HP0231 structure (PDB:
3tdg) and we do not observe any significant differences
between them. The strand Beta-1 forms hydrogen bonds
to Beta-3, a feature observable in structures of catalytic do-
mains of DsbG, DsbC, and also in class 1T DsbA-like pro-
teins, This is in agreement with our phylogenctic analysis,
which showed that the DsbG/C/HP0231 branch is more
closely related to class 1T DsbA-like proteins than to ca-
nonical class 1 DsbA.
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