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, released a small amount of toxic gases, , the ability to quickly increase production and produce liquid fuels
had good quality energy — efficiency and opens the way for use in different industries.
Research supervisor: Professor Zhubanova A.A.

STUDY OF THE ACTIVITY OF NATURAL KILLER CELLS
USING ELISA IFN-G ENZYME IMMUNOASSAY

Yergozova D.M.
Al-Farabi Kazakh National University
diko _99.2012@mail.ru

More than a century ago, William Coley, a surgical oncologist from New York City, had the seemingly
crazy notion that the body has an immune system that can be harnessed to fight cancer. Today, many
consider Coley as the “father of immunotherapy”. Natural killer or NK cells are lymphocytes that were first
identified for their ability to kill tumor cells without deliberate immunization or activation. Subsequently,
they were also found to be able to Kill cells that are infected with certain viruses and to attack preferentially
cells that lack expression of major histocompatibility complex class I antigens.

NK cells (belonging to the group of innate lymphoid cells) are defined as large granular lymphocytes and
constitute the third kind of cells differentiated from the common lymphoid progenitor-generating B and T
lymphocytes. NK cells are known to differentiate and mature in the bone marrow, lymph nodes, spleen,
tonsils, and thymus, where they then enter into the circulation. NK cells differ from natural killer T cells
phenotypically, by origin and by respective effector functions; often, NKT cell activity promotes NK cell
activity by secreting interferon gamma. In contrast to NKT cells, NK cells do not express T-cell antigen
receptors or pan T marker CD3 or surface immunoglobulins (Ig) B cell receptors, but they usually express
the surface markers CD16 and CD56 in humans, NK1.1 or NK1.2 in C57BL/6 mice. The NKp46 cell surface
marker constitutes, at the moment, another NK cell marker of preference being expressed in both humans,
several strains of mice (including BALB/c mice) and in three common monkey species. At the moment, the
most prominent of the treatments that utilize the body’s immune system is chimeric antigen receptor T-cell
immunotherapy. However, there is a talk of harnessing so-called “natural killer” cells to go after cancer.

New molecular-genetic and radiation methods of pre-symptom diagnosis and methods of treating a
number of significant diseases are gaining more and more weight. Including, NK Vue ™ a virtual
colonoscopy in the diagnosis of colorectal cancer. The test for the activity of natural killer NK vue,
according to preliminary data, reveals the risk of the formation of malignant tumors in the colon and rectum.

The Kazakh Research Institute of Oncology and Radiology of the Ministry of Health of the Republic of
Kazakhstan conducted a study (NK Vue test and virtual colonoscopy) to 150 patients with pathologies of the
colon and conditionally healthy men and women aged 45-70 years. Of these, 17 — are at high risk of
developing CRC. A preliminary analysis of the correlation between the qualitative and quantitative
indicators of the NK Vue test and virtual colonoscopy was carried out. Revealed a weak correlation — 0.21.
Nevertheless, this coefficient is not reliable, as the sample at this stage is small. Further studies are required.

Supervisors: PhD Orazgalieva M.G., PhD Zhussupova A.l.

CLONING cDNA GENE POLY(ADP-ribose) POLYMERASE 3 ARABIDOPSIS THALIANA IN
E.COLI

Zh.A Zhonderbek., A.K Kuanbay., S.M Taipakova
Research Institute of Biology and Biotechnology,
Al-Farabi Kazakh National University

Poly (ADP-ribose) polymerase (PARP) catalyzes the synthesis of polymers of ADP-ribose covalently
attached to acceptor proteins. At the same time, NAD + acts as a donor of residues of ADP-ribose. One of
the most famous roles of PARP is their function as a DNA damage sensor. PARP1, in particular, binds in
poly (ADP-ribosyl) form with DNA breaks and attracts the protein DNA repair machine to DNA damage
sites. Recently, for the first time, it has been shown that PARP poly-ADP-ribosylate not only proteins, but
also the ends of DNA breaks. However, there is currently no direct evidence for the presence of poly-ADP-
ribosylated DNA adducts in vivo in both animals and plants. Unlike mammals, little is known about poly-
ADP-ribosylation in plants. Practically not known about the acceptor proteins of poly-ADP-ribose and
proteins that interact with ADP-ribose.
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We carried out a computer analysis of the nucleotide sequence of the genomic AtPARP-3 gene.

According to computer analysis, the genomic gene AT5G22470 is located on chromosome

5: 7,446,962-7,451,049 and contains a transcription initiation and termination signal, 16 exons, 15
introns, as well as 14 flanking regions of the gene and 2 insertion sites of mobile elements. Then we carried
out a computer analysis of the nucleotide sequences of the mMRNA (cDNA) of the AtPARP-3 gene (accession
number NM_001343735.1). The length of the cloned cDNA gene is 2837 nucleotides and contains 5'- and 3
‘untranslated sequences (5'- and 3'NTP length 83 and 306 nucleotides, respectively), as well as an open
reading frame (ORF 2447 nucleotides long) encoding a polypeptide with a molecular weight 91.5 kDa,
consisting of 815 amino acids (pl5,14). Based on the data on the primary structure of AtPARP-3 cDNA,
oligonucleotide primers were designed.

Using the designed primers, we isolated the AtPARP-3 cDNA gene using a reverse transcription and
polymerase chain reaction. Functional expression of atPARP-3 by the his-tag end was performed in E. coli
under the control of the T7 promoter and purified by nickel affinity chromatography to a homogeneous state.
The LTO-PAGE analysis showed that AtPARP3 is the main protein produced in E. coli with a molecular
mass of 91.5 kDa, which corresponds to the mass of the protein predicted based on the amino acid sequence.
By the using MALDI-TOF mass spectrometry, it was established that the recombinant protein belongs to the
family of poly (ADP-ribose) -polymerases.

Scientific adviser: Doctor of Biological Sciences, Professor, Academician of the National Academy of
Sciences of Kazakhstan A.K Bisenbaev
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applicable towards the obtained laboratory. Further surveys are being conducted in order to desulfurize low-
rank coals with isolated potential strains of bacteria.
Supervisor: PhD, Postdoctoral researcher Akimbekov N.Sh.

SELECTION OF EFFECTIVE BACTERICIDAL BIO-CORROSION
FOR APPLICATION IN INTERTUBE SPACE OF PETROLEUM PIPELINES
Zhekebatyrova |.E
Al-Farabi Kazakh National University
Inkara_0l@mail.ru

Largest oil pipeline enterprise of the Republic of Kazakhstan «KazTransOil» transports about 60% of
the oil produced in Kazakhstan. The Pavlodar-Shymkent oil pipeline transports West Siberian oil through the
Irtysh River. Its regular operation leads to the deterioration of a huge number of metal structures and
structures that form the basis of the pipeline. This is because all these materials are subject to corrosion and
aging over time, which causes enormous material and economic damage in the places of its formation and, in
general, negatively affects the environmental situation in the country. The most dangerous and destructive is
bio-corrosion, which occurs because of the vital activity of microorganisms. Timely protection of structures
against corrosion gives a huge economic effect by reducing the cost of their repair or full replacement. In the
studied underwater crossing of Pavlodar-Shymkent MN, the annular space filling technology was applied,
between the main pipe and the protective casing with an inhibiting solution based on river water and a
corrosion inhibitor. However, to confirm the effectiveness of the technology used, a comprehensive
microbiological examination of the inhibiting solution is required to identify corrosive microorganisms.

In this regard, the purpose of this work was the study of microbiological indicators in the selection of
various inhibitory solutions for use in the annular space of underwater transitions and the preservation of
pipelines. Contamination of the aquatic environment is determined by the following microbiological
indicators: total microbial contamination and the detection of individual physiological groups of corrosive
microorganisms, such as sulfite-reducing, thione, iron-oxidizing and manganese-oxidizing bacteria.

The study corrosion inhibitors of the grades CRW82590, VpCI®-337, Fore RP-40 and Rankor-1101
used. The following concentrations of inhibitory solutions were prepared: 250 ppm, 500 ppm, 750 ppm. As a
control, an initial sample of water from river Irtysh was taken. The bactericidal activity of the inhibitors was
evaluated in relation to museum strains of mold fungi of the genera Fusarium chlamydosporum, Mucor
circinelloides, Penicillium didodomyicola.

An inhibition of the growth of the total microbial abundance of water from the Irtysh River was found
when using an inhibitor of the brand Rankor-1101 at a concentration of 250 ppm. It was shown that the use
of an inhibitor of the brand Rankor-1101 at a concentration of 750 ppm ensures the complete elimination of
the studied strains of the fungi of the genus Fusarium chlamydosporum Mucor circinelloides, Penicillium
didodomyicola. Fore RP-40 and Rankor-1101, biocides (500-750 ppm) are distinguished by their high
efficacy against adhered bacteria at dosages of 750 ppm. The protective action of Rankor-1101 bactericide
used at a concentration of 750 ppm for disinfecting the annulus of the Pavlodar-Shymkent underwater
crossing was established.

Based on the determination of the biocidal activity of the reagents in relation to the total microbial
contamination, certain groups of corrosive microorganisms, including adhered bacterial microflora in the
annular space of the MH Pavlodar-Shymkent, it is recommended to use the Rankor-1101 reagent of complex
action, which, at a dosage of 750 ppm, completely suppresses the development of the biocenosis of
microorganisms.

Supervisor: Kistaubayeva A.S., Head of the Department of Biotechnology, Candidate of Biological
Sciences, Associate Professor.

MICROBIAL SOLUBILIZATION OF KAZAKHSTANI LIGNITE

Zhumabekova Zh.E., Token ALl
al-Farabi Kazakh National University, Faculty of Biology and Biotechnology,
e-mail: zhazira-forever.kz@mail.ru

The application of biotechnology to the utilization of lignite has become the focus of intense research
activity in recent years. The experiment shows the production of humic substances through the bacterial
solubilization of brown coal. Biological systems, whole organisms or sections thereof have been shown to
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catalyze a variety of industrially significant reactions. These systems have potential utility in the upgrading
and transformation of lignite substances.

One of the promising technologies is the elaboration of lignite substances, in order to decrease
ecological problems, such as water and air pollution, land and vegetation destruction, heavy metal pollution,
desertification and so on.

The use of lignite substances as an energy source is under discussion, for environmental reasons, there
seems no way to replace the combustion of lignite or hard coal in the near future with any other energy
source.

Lignite is one of the first products of coalification and is intermediate between peat and bituminous
coal. Mostly lignite is supposed to be a brown coal. Dry lignite contains about 60 — 75% carbon. It has been
estimated that about 45% of the world’s total reserves are lignitic. Reliable temperatures lower than 100 °C
or 212 °F.

Humic substances are considered large supramolecular arrays resulting from the self-assembling of
relatively small heterogeneous humic molecules derived from the degradation of biological materials. They
can be as humic acid, fulvic acid and humin. Humic acid is the fraction of humic substances that is not
soluble in water under acidic conditions, but is soluble at higher pH values. These acids also extracted from
low-rank coals, including lignite and leonardite.

As the main object of research is the lignite from the “Oi-Karagai” coal mine, located in Narynkol
district of Almaty province, 300 km east of Almaty, near to the border with China, in the high-mountain part
of the Ketmen ridge.

The isolation of microorganisms from lignite was done on nutrient agar, LB broth and agar, and then
maintained by modified E-8 medium. The evaluation was carried out by 8 bacterial strains isolated in
microenvironments with high contents of coal wastes. 16 SRNA sequence analysis was done to that bacterial
strain, which had high activity. More activity was detected in the isolated strains of Stenotrophomonas
maltophilia AMA_7 spp, which was firstly formed as Pseudomonas maltophilia, then Xanthomonas
maltophilia.

From medium was isolated the supernatant of lignite by centrifugation and filtration methods. Lignite
biotransformation ranged from 57.5 to 73.6%. Humic substances production ranged from 100 to 736 mg.

Testing of humic acid in greenhouse condition consisted from 3 steps: soaking, base, spray. Soaking is
processing of the seeds with concentrated water at different percentages. Base identifies as pour concentrated
water for plant growth. Last, spray method describes spraying plant flowers, leaves with humic water.

Received humic substances were tested on plants as fertilizers. Humic substances improve plant
formation, nutrition, root growing by affecting soil processes and by directly affecting the plant’s
physiology. Test objects were dill Anethum graveolens and lettuce leaves Lactuca sativa. Results show that
root length of dill was increased to 38% and plant formation to 52%. Root length improves to 73% and plant
formation to 74%.

Synthesized humic substances by biosolubilization of Kazakhstan Lignite showed effectivity on plants
as fertilizers.

Scientific advisor: Prof. Zhubanova A.A.
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