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ABSTRACT

The studying of stimulating and destructive properties of microorganisms — destructors of oil in vege-
tation experiments is one of the mandatory conditions of their combined using with plants. It is nec-
essary to examine it because different changes of environment, methods of inoculation and the con-
centration of inoculate may lead to opposite results. Under the effect of various pollutants significant
changes in metabolism of plant cells occur due to activity of enzymes. Among them action of peroxi-
dases and poliphenoloxidases attracts big attention. Their role in realization of adaptive potential is
very important.

The aim of the work is to assess the possibility of plant-microbe association’s application in bio-
remediation of oil polluted soil.

Model experiments to evaluate destructive ability of plant-microbe associations were conducted
under vegetation vessels using industrial polluted soil. Hydrocarbon-oxidizing microorganisms isolated
from rhizosphere of plants in presence of oil — Gordonia rubripertincta L-RP 20 and Rhodococcus sp.
T-RP 18 were used. Scheme of the model experiment was the following: oil + plant; plant + microorgan-
isms; oil + plant + microorganisms. After the 10 days, number of microorganisms using method of
inoculation on solid medium; content of free proline; peroxidase activity was estimated.

Introduction of microorganisms activated microbiological processes in rhizosphere of plants. So
that, number of heterotrophic microorganisms in root zone of plants after 10 days increased in two
times. Insertion of microorganisms insignificantly increased the number of actinobacteria in root of
wheat and had no influence on their number in root zone of alfalfa. Number of microscopic fungi
increased under oil contamination of soil and decreased after introduction with microorganisms.
Number of hydrocarbon-oxidizing microorganisms increased in one order.

It was showed the oil contamination of soil had influence on activity of peroxidases of wheat
and alfalfa, rate of hydrocarbon influence on oxidase activity was ambiguous in different parts of
plant. At seedlings after 14 days of growing under 2 % of oil contamination without introduction of
microorganisms activity of enzyme in roots increased in 1,5 and in leaves in 2 times. Inoculation of
seeds under simultaneous action of two microorganisms leaded to increasing of peroxidase activity,
level of activity was higher in several times comparing to treatment with monocultures.

Studying of proline accumulation under inoculation with hydrocarbon-oxidizing microorganisms
revealed the reliable accumulation of free proline in plant roots under the treatment of seeds by
suspension of microorganisms in oil pollution condition.

So, the generated plant-microbe association consisted of destructive microorganisms Gordonia
rubripertincta L-RP 20 and Rhodococcus sp. T-RP 18 and associated to them plants is effective tool in
phytoremediation of oil-polluted soil.
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Molecular characterization of Iytic
enzxmes from bacteria belonging
to the genus Clostridium

Agnieszka Morzywotek', Magdalena Ptotka?,
Anna-Karina Kaczorowskaz, Tadeusz Kaczorowski!
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The phenomenon of increasing antibiotic resistance forced
the need to find new ways to prevent and treat bacterial
diseases, especially those caused by multi-drug-resistant
bacteria. Before widespread use of antibiotics, physicians
successfully treated bacterial infections with bacteriophag-
es. Clinical use of phages and their lytic enzymes declined
with increased use of antibiotics but now again attracts at-
tention.

Lytic enzymes form a diverse group of proteins consisting
of endolysins of bacteriophages and autolysins of bacterial
origin. Endolysins at the end of bacteriophage lytic cycle
cause lysis of the infected cell and the release of progeny
virions. Bacterial autolysins are involved in numerous cel-
lular processes including cell growth, cell-wall turnover,
peptidoglycan maturation, cell division, separation, differ-
entiation and pathogenicity.

Depending on the type of bond targeted in the structure
of peptidoglycan, lytic enzymes may be divided into five
classes: muramidases, glycosaminidases, endopeptidases,
amidases, and lytic transglycosylases. The lytic enzymes
presented in this work belong to group N-acetyl-muramyl-
L-alanine amidases. Amidases are the most universal lytic
enzymes — as the amide bond is the most conserved in the
peptidoglycan.

The sources of enzymes used in this study are anaerobic
pathogens: Clostridinm botulinum and Clostridinm perfringens.
At the amino acid level, studied enzymes are similar to eu-
karyotic Peptidoglycan Recognition Proteins (PGRPs). In
case of amidases of Clostridium perfringens we will examine
two proteins: the larger enzyme includes additional N-ter-
minal 65 amino acids most likely responsible for transport
of the lytic enzyme across the cytoplasmic membrane. The
aim of my project is to experimentally define the role of
this putative signal peptide. The gene of the third inves-
tigated protein is derived from Clostridium botulinum, and
is probably encoded by the prophage. The genes of these
three amidases have been cloned, and recombinant pro-
teins were overproduced in E. e/ BL21(DE3). Purified
proteins show activity against bacterial substrate Clostridinm
sporggenes ATCC7955.

Key words: peptidoglycan hydrolase, cell lysis, PGRP, endolysin
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Endophytic bacteria of Trans-Ili Alatau
plants — promising components of
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Nowadays, the association of plants with useful microor-
ganisms takes attention of scientists in terms of their pos-
sible use in the practice of adaptive crop research related
to the environment. World practice has been developed a
number of biological products, which are based on useful
strains of endophytic bacteria.

From the tissues of plants grown in the foothills and pied-
mont plains of Trans-Ili Alatau, more than 382 isolates
of endophytic bactetia cultured forms were isolated. The
criteria for screening of strains with economically valuable
properties, was the ability to produce the plant hormones
and stimulate crop growth. Using the visible evaluation of
the colorimetric method’s results with Salkovskij reagent it
was founded that some strains produce fairly active IAA
on a medium with L-tryptophan. Among the strains stud-
ied 26 strains (66%) showed a positive response to high-
quality production of TAA. Bacteria synthesized IAA from
18.6x1.1 to 82.4+2.3 mcg per ml. Such strains as Streprogpo-
ranginm sp. KK1 (44.1 mkg/ml), Rhodococcns sp. KK2 (42.5
ug/ml), Streptomyces sp. KK3 (44.9 mg/ml) produced IAA
more intensely but especially active producer of auxin is a
Jeotgalicoceus sp. VAK1 strain, whose total production level
of IAA reached to 82.4 mcg/ml.

The assessment of growth-stimulating effect during the
interaction of bacterial culture with seedlings of agricul-
tural plants is an important criterion. Thus, the phytotest
conducted on soybean and batley seedlings showed that
diluted cultures of the test bacteria strains are capable to
stimulate the growth of plants i# vitro. Especially expressed
stimulatory effect was showed by Streptomyces griseorubigr-
nosis KK4, Streptomyces sp. KK5 and Jeotgalicoceus sp. BAK1
strains, which was manifested in a significant increase of
the length of the soybean’s and barley’s roots of and barley
in comparison to the control without treatment.

Keywords: endophytic bacteria, plant growth-promotion, indole-3-acetic
acid, barley, soybean
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Assesment of the oil contaminated soil and
oil sludge bioremediation effectiveness

Ramza Berzhanova, Tatyana Karpenyuk, Olzhas Dyusenov,
Alla Goncharova, Togzhan Mukasheva, Lyudmila Ignatova,
Anel Omirbekova, Nurgul Bektileuova

Faculty of Biology and Biotechnology, al-Farabi Kazakh National
University, al-Farabi avenue, 71, building 6, Almaty, Kazakhstan
e-mail: Tatyana,Karpenyuk@kaznu.kz

In connection to significant intensification of oil and pe-
troleum products process of exclusion of land from agri-
cultural use have a large scale. In case of pipeline damage
and due to leakage of equipment, a local soil is contami-
nated by oil and oil products. It is mote rational to use bio-
technological methods of bioremediation due 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 product’s prototype using for cleaning of oil-con-
taminated soil and sludge 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 aumber of saprotrophic bactetia,
the abundant development of microorganisms resistant 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 bactetia were also ob-
served in the oil sludge.

In model studies, samples with minimal contamination,
product had no significant influence on the content of
hydrocarbons. 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-
troleumn hydrocarbons in this field, and can be successfully
used for the reclamation of large areas and volumes of oily
waste, the percentage of utilization for 30 day was 80% of
the mass of the hydrocarbons in the soil and soil sludge.

Key words: bioremediation, petroleum hydrocarbons, soil sludge, biolog-
ical product
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" Phylogenetic analysis of HP0231 and crystal

structure of its truncated form (HP0231 m)
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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 crucial for their function and stability. The proper folding
of proteins containing cysteine residues, especially those
with an even number of cysteines, often requires the oxida-
tion of thiol groups between two cysteine residues and the
formation of a covalent bond.
The H. pylori Dsb system is potentially a novel Dsb oxidiz-
ing system that is different from the Dsb systems operating
in E. wli or in phylogenetically related Campylobacter sp.
H. pylori does not encode the classical DsbA/DsbB oxido
ceductases that are crucial for oxidative folding of extracy-
toplasmic proteins. Instead, it possesses an unusual pair of
roteins involved in disulfide bond formation — periplasmic
HP0231 with a dimeric structure resembling EcDsbG/C,
and its membrane partner HpDsbl (HP0595), a protein
with a Beta-propeller structure very rarely present in bacte-
tia. We showed that HP0231 is most closely related evolu-
tionarily to the catalytic domains of DsbG, even 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
HP0231m 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 11 DsbA-like pro-
teins. This is in agreement with our phylogenetic analysis,
which showed that the DsbG/C/HP0231 branch is more
closely related to class II DsbA-like proteins than to ca-
nonical class I DsbA.
Key words: Helizobacter pylord, disulfide bonds, Dsb proteins
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