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IMMUNOLOGICAL INDICATORS IN PATIENTS
WITH CHRONIC PHOSPHORUS INTOXICATION
AFTER IMMUNOTHERAPY

Abstract. Studies were conducted on the basis of the medical unit of the Shymkent city production associa-
tion "Phosphorus". A total of 95 patients with CHPI were examined. Subpopulation of T-helper, T-killers increased.
Humoral immunity has been changed. Immunomodulin improves the immune system. After immunotherapy, multi-
directional shifts in the concentration of IgM, IgG and IgA were detected. The number of lymphocytes in patients
with CHPI of the initial degree of intoxication increased by 12.2%. The subpopulation of lymphocytes CDZ +,
CD4 + decreased. The content of immunoglobulin IgG after immunotherapy increased by 34.5%, 55% and 35%
compared with the control. Phagocytic activity of leukocytes increased. The rate of completion of phagocytosis
increased. Phagocytic index decreased. Thus, immunomodulin stimulates immunopathy. Stimulates hematopoiesis.
Effectiveness is noticed.
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Introduction. Many xenobiotic substances in the long-term intake of the body have a depressing
effect on both specific resistance and cellular and humoral immunity [1].

Currently, the study of hematopoiesis and immune status is of paramount importance, since many
pathological processes in humans can be both a consequence and cause of various disorders of the im-
mune system, especially in secondary immunodeficiency States [2].

The aim of the work was to study the state of lymphocyte subpopulations in the blood of patients
with chronic intoxication with phosphorus compounds (HISF) of various degrees.

Materials and methods. Blood sampling was carried out from the ulnar vein to the heparinized
solution of the medium. Peripheral blood lymphocytes were isolated in ficoll-verografin density gradients
the number of T-helpers, T-suppressors and immunoregulatory subpopulations of t-lymphocytes with
DZ+, CD4+, CD8+, CD9+ and CD56+ were determined by mono-clonal antibodies in rosette formation
reactions. The content of serum IgA, IgM, IgG were estimated by radial immunodiffusion according to
G. MAPP et. all. (1965). Phagocytic activity was determined by the method of K. B. Ospanov [3].

The studies were conducted on the basis of the medical unit of Shymkent city production Association
"Phosphorus". The study included 95 patients with CPCI, including 35 patients with early stage, SO
moderate and 30 with severe degree CPCI,; as a control, were examined 54 healthy workers-builders of
Shymkent. As an immunostimulant used the drug immunomodulin [4, 5], which was administered to
patients with CPCI composed of conventional therapy daily for 5-10 days. Depending on the degree of
intoxication, treatment with immunomodulin with a dose of 0.01 g was: with an initial degree of -5 days,
with a moderate degree - 10 days and with a pronounced degree - 15 days.

Results. The content of CD56+ in patients with HYSF after therapy, including immunomodulin,
increased with an initial degree of intoxication by 19.9% (p<0.05), with a moderate degree - by 24.9%
(P<0.05) and with a pronounced degree of intoxication by 40.8% compared with the indicators before
therapy. The relative and absolute content of subpopulation of CD8 + lymphocytes after immunotherapy
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decreased with an initial degree of intoxication by 20.2%, with a moderate degree by 25 and 40% in
persons with a pronounced degree of intoxication.

Multidirectional shifts in IgM, IgG and IgA concentrations were detected in the blood of patients
with HISF after immunotherapy in the determination of immunoglobulins. Thus, the content of IgM after
therapy in patients with initial, moderate and severe degree of intoxication DECREASED by 15% 14.6%
and 26%,respectively, compared with the control. The inclusion of immunomodulin in the treatment of
patients with HISF had a positive effect on the content of lymphocytes. The number of lymphocytes in
patients with initial degree of HISF intoxication increased by 12.2%. The most pronounced increase in the
number of lymphocytes was found in the appointment of immunomodulin for 10 days in persons with
moderate and severe degrees of intoxication, while the level of lymphocytes increased by 41.6% and
106.5% compared with the control. When determining the lymphocyte subpopulations were observed
multidirectional changes, in particular, the increase of relative and absolute content of lymphocyte
subpopulations: CLE+, CD4+, C156+, CD 19+ and at the same time, a reduction in the relative and
absolute content of CJ119+. The content of SDH+ after immunotherapy in patients with initial, moderate
and severe degree of intoxication INCREASED by 19%, 30%, 39.9% compared with the control indi-
cators. Absolute and relative content of CD4+ increased in patients with HISF with initial and moderate
degrees of intoxication by an average of 20% and 30.2% compared with the control. The greatest increase
in the content of CD4+ was established after immunotherapy in patients with a pronounced degree of
intoxication, with an increase of B9%on average. The content of DM 19+ in patients with initial and mo-
derate degrees of intoxication increased by 49.7%, and 50.3% compared with the control indicators, and
the greatest increase in the relative and absolute number of subpopulations of DM 19+ was established
after immunotherapy in patients with HY SF with a pronounced degree of intoxication. The content of IgG
immunoglobulin in patients with initial, moderate and severe degree of HISF after immunotherapy
increased by 34.5%, 55% and 35% compared to the control. The content of IgA after immunotherapy in
patients with primary CPCI stepeni decreased by 33%, in individuals with moderate and severe degrees of
intoxication, the decrease was 42.9% and 33.4%, compared to benchmarks. Patients with CPCI immu-
notherapy significantly reduced to intensified treatment of the index paracetamol activity and the index of
completeness of phagocytosis of neutrophils with a significant decrease in phagocytic index .Phagocytic
activity of leukocytes increased by 58.1% 57.9% and 49.8% in patients with initial, moderate and severe
degrees. The index of completeness of phagocytosis increased by 61.8%, 65,8% and 70.5% in comparison
with indicators before treatment, the indicators of completeness of phagocytosis in individuals with
primary and moderate degree close to that of the control data. The phagocytic index, on the contrary,
decreased in persons with an initial degree of HISF once, with moderate and severe degrees of into-
xication - by 5.1% and 29.1% compared with pre-therapy.

Thus, the inclusion in the traditional therapy of immunomodulin to some extent leads to the norma-
lization of the content of lymphocytes and its subpopulations.

C. H. Kymamos, K, P. Tykraes, b. C. Kymamosn
K. A. Slcaym arpiAaFs! XaJbIKapaibIK Ka3aK-TYPiK yHuBepcHuTeTi, TypkicraH, Kazakcran

CO3BIIIMAJIBI @OCPOPMEH YJAHFAH HAYKACTAPABIH
HUMMYHAJNOTHUAJBIK BY3bLIBICTAPBI ’KOHE OJIAPAbI KOPPEKIIUAJIAY

Annortamus. 3eprreynep «Docdop» HIBIMKEHT KanamblKk ©HAIPICTIK OIPICCTITIHIH MeIUIHHAIBIK OeiMi 6a-
3aceiHaa kyprizinai. COY meH aypraH 95 Haykac seprrenai. T-xemmep, T-xumnep cansl apra Oacraael. ['ymopan
uMMyHHTETI o3repai. UMMyHOMOAY IMH MMMYHABIK JKYHeH1 'Kakcapragsl. MMmyHOTepammsnaH kehin I1gM, IgG
JKOHE [gA KOHIICHTPAIMSCHIHAA KoM OAFbITTHI ayBICYJIAp AHBIKTANABL [NIki MacTadThl HHTOKCHKALMS Jopeskeci 0ap
HayKactapaa maMponurrepaid cansl 12,2%-ra aprrer. CD3 +, CD4 + nmuMonutrepAis cyomomy IsImusICcsl TOMEH-
neni. UmmyHoTepanusiian keiin umMyHOT 100y e 1gG Masmyns! 34,5%-ra, Oakpliayra Kaparasaa 55 sxone 35%-ra
aprtteL. JlelikouuTrepain GarouuTapasik OenceHAiTiri apTTel. @aromUTO3ABIH AIKTATY SKUITAMABIFE apTThL. Daro-
oUTapasl WHACKC TeMmeHAcAl. OchpUIalma, MMMYHOMOIYJIHH HMMYHOIATHSHBI BIHTATAHABIPAZABL. | emaronossmi
BIHTANAHABIPAAbL. THiMILTITT OaKaTadbL.

Tyiiin ces3aep: T-mmporurrep. T-xemiep, paromuros, My HOMOIY THH, (ochop.
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UMMYHOJIOTHYECKHE ITIOKA3ATEJIH Y BOJIbHBIX
C XPOHUYECKOHU ®OCPOPHOU NHTOKCHKANIUEHN NNOCJIE KOPPEKIIUHA

Annotamusi. MiccnenosaHusa MpoOBOIMINCh HA 0aze meacaH4acTw LIIBIMKEHTCKOTO TOPOACKOTO MPOW3BOJCT-
BEHHOTO 00BbeaMHEHUA «Docdop». Beero odcnenosano 95 domubx ¢ XPU. Cydmomymimust T-xemmep, T-xumiepst
VBEMYAINCh. [ YMOpPANTbHBIH HMMYHHTET OBUIM W3MCHCHBI. MIMMYHOMOJyJNIHMH YIy4IDAEcT COCTOSHHE HWMMYHHOH
cucremsl. [locie HMMYHOTEpAMK BHIIBJICHBI PA3HOHATIPABICHHBIC CABHTH KoHUCHTpaunn 1gM, IgG u IgA. Komu-
yecTBO JUM(PounToB vy 00MbHBIX ¢ XPU HauambHOW CTENEHH MHTOKCHKAIMHU yBemmumBaioch Ha 12,2%. CyOmo-
nymimust muM@ouuros CD3+,CD4+ cHmkanocs. Coaepkanne uMMyHOTIoOyamHa [gG mocne mMMyHOTEpamuw
yeemmumiachk Ha 34,5%, 55% u 35% mo cpaBHCHHIO ¢ KOHTpoieM. DaronurapHad aKTHBHOCTH JICHKOLIUTOB VBC-
TrauBanack. [1okazaTens 3aBCPIICHHOCTH (DATOMHTO3a YBCTHUHBAICA. DaromuTapHbIl WHACKC CHU3MICA. TaxmM
00pa30M HMMYHOMOIYIHH CTHMY JIHPY ST HMMYHOTI033. CTHMYTHPYCT TEMOTIO33. 3aMCUCH 310 3()()CKTHBHOCTS.

Kmouessie cioBa: T-mmdoumtsr, T-xenmepsr, ¢paronuros, ”MMyHOMOIY HH, hocdop.
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MONITORING THE DISTRIBUTION OF TRANSGENES
FROM THE GENETICALLY MODIFIED RAPESEED LINE

Abstract. Use of the modern and high performance technologies in the agrarian industry has to become the
main priority for development of agro-industrial complex of our republic. One of such technologies is the genetic
engineering of plants. Creation and cultivation genetically of the modified cultures creates particular scratches,
mainly ecological and agrotechnical. As there is a potential possibility of transfer of transgenes to not the modified
grades and wild relatives due to repollination. The pollen transfer strongly depends on the geographic location of
plants and stay near wild relatives. In the Kazakhstan ecosystem rapesced has a large number of relatives that
favorably affects a possibility of cross-pollination. In this regard decrease in a biodiversity of wild flora and fauna is
possible. Also such agrotechnical scratches as decrease in a biodiversity of cultivars, change of inappropriate signs
and properties, emergence of super weeds can take place. During the presented scientific work the Kazakhstan's first
practical monitoring of transfer of stranger genes from the genetically modified rapeseed to grades of rapeseed and
its relatives in the open environment was carried out.

Keywords: rapeseed, rape, mustard, genetic transformation, transfer of genes, gene expression.

Introduction. Genetic engineering of plants is the most effective way to obtain plants with desired
properties, which provides access to the endless gene pool, allowing the transfer of genes, both from one
plant to another, and from other organisms to plants.

The flow of genes from rapeseed can occur on a cultivated field or through a field over long distances
due to the spread of pollen or seeds. Unintentional spread of seeds sometimes occurs many years after
harvesting due to the germination of dormant seeds in the soil. It can also occur at a considerable distance
from farmed GM due to losses during transportation [20].

Influence of the genetic and modified rapeseed on grades and wild-growing flora is well studied in
world practice. Rapeseed is not a rigorous self-pollinator, and the value of cross-pollination can reach
30%. The entomophily given about the quantitative ratio or wind are absent, however both factors are
important and, perhaps, insects have key value. Depending on environmental conditions, a grade, design
of crops, a land relief emergence and frequency of a stream of genes of intraspecific crossing can change.

It is necessary to conduct in-depth studies of influence of the genetically modified plants on a con-
dition of components of concrete ecosystems as the problem of monitoring of environmental risks of
transgene plants more and more becomes aggravated in connection with development of genetic engi-
neering. It is necessary to consider genetic features of everyone of the modified plant new genetically at a
release in a surrounding medium and commercial use in specific conditions of this or that ecosystem.

In the presented work transfer of stranger genes from the transformed grades to routine grades and
their relatives on the example of rapeseed (Brassica napus) was studied. Various, carried-out in the world
tests show that the majority of crossings between plants happens at short distances, it is less than 10 m, in
certain cases cross-pollination is possible apart in 3 km from donors [6-9].

Objects of researches. Served as objects of researches - a working collection of seeds of summer
rapeseed: the grade (Brassica napus) with a reporterny gene 2GUS35S115x3GUS received from trans-
gene plants of 2015, grade rapeseed (Brassica napus), mustard Sarepta grades of (Brassica juncea), rape
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of a grade of (Brassica campestris) of the Russian selection are received from the All-Russian Research
Institute of oil-bearing crops of V.S. Pustovoyt; grades Gedemin and the Viking were received from RUP
"NAN Scientific and Practical Center of Belarus for Agriculture”. Also wild rape and shepherd's bag
(Capsella bursa-pasroris). Designs with a target gene 2GUS355115x3GUS pSS cloned in a binary
agrobacteriemic vector based on a commercial vector of pCambia2300, were received from Institute of
Molecular Biology and Biochemistry of Aytkhozhin of MAUN RK.

Methods of researches.

Receiving explant of rapeseed for the subsequent fransformation. Seeds of rapeseed were sterilized
by serial washing in 70% an aqueous solution of hypochlorite sodium sodium/chlorate of five water, 70%
alcohol, distilled water (x3). The sterilized seeds were sowed on the environment %2 MS bezgormonalny
and are germinated within 7 days. In 7 days hypocotyls and kotiledona separately were sheared off and
incubated for 2 days on the MS environment with hormone 2,4D (1 mg/l).

Agrobacteriemic transformation of hypocotyls. Carried out an inoculation with the diluted suspension
of agrobacteria (0,8 lakes e¢. at OD600), pSS containing a binary vector with a target gene
2GUS35S8115x3GUS within 10 minutes and a kokultivation on the MS environment with hormone 24D
(1 mg/l) 2 days. Then hypocotyls transferred to the MS environment with hormone 2,4D (1 mg/l) and
tsifotaksimy (500 mg/l) and 14 days with the subsequent transfer on the MS environment with BAP
hormones (3 mg/l) and zeatiny (2 mg/l), tsifotaksimy (500 mg/l) and Kanamycinum (40 mg/l) incubated.
The incubation on this environment was carried out prior to the beginning of a morphgenesis and an
embryogenesis and formation of plants. At formation of plants transferred to the MS environment with
BAP hormone (0,05 mg/l), tsifotaksimy (500 mg/l), Kanamycinum (40 mg/l). For acceleration of body
height of plants transferred to the MS environment (1% sucrose) with IMK hormone (5 mg/l), tsifo-
taksimy (250 mg/l) and Kanamycinum (40 mg/1).

Agrobacteriemic transformation of kotiledon. Carried out an inoculation with the diluted suspension
of agrobacteria (0,8 lakes e. at OD600) containing a binary vector of pSS with a target gene
2GUS35S8115x3GUS within 10 minutes and a kokultivation on the MS environment with hormone 24D
(1 mg/l) 2 days. Then transferred and incubated on the MS environment with BAP hormone addition
(4.5 mg/l) and a tsifotaksima (500 mg/l) within 6-8 weeks, with replacement of the environment each
7-10 days before morfo-and an embryogenesis. Then transferred to the MS environment with BAP
hormone addition (0,05 mg/l), and Kanamycinum (40 mg/l) and incubated a tsifotaksim (500 mg/l) before
formation of plants. For acceleration of body height of a plant transferred to the MS environment (1% of
sucrose), IMK hormone (5 mg/l), tsifotaksimy (250 mg/l) and Kanamycinum (40 mg/1) [13, 14].

In a research used a reference medium of MS (Murashige and Skoog, 1962) [11].

Check of an insert and expression of an expression of a GUS gene. The expression of GUS of a gene
was checked by method the developed Jefferson [9].

The transformed cages were incubated in the histochemical buffer (0.1 M the phosphatic buffer,
0.1 M ferricyanide, 0.1% the Triton of H-100, 10.0 mm of EDTA, 20% a methanol, 1.0 mM 5-bromo-3-
indolyl-glucoronide (X-gluc, Clontech)) at a temperature of 37°C within 24 clocks. After that tests were
washed out in 70% ethanol before achievement of the complete transparence. The expression of a gene of
GUS is estimated visually on intensity of coloring of fabric at blue color. For check of an expression of a
GUS gene fabrics from leaves and stalks of plants were taken [11].

Receiving seeds from the transgene plants which are grown up in controlled conditions. Transgene
regenerant of in vitro with a reporterny gene of GUS were transferred to a soil in controlled conditions at
a temperature of 25°C, the illumination of 4 thousand luxury, humidities of 50%, the light period of
16 clocks in days before receiving seeds.

Crops and care of plants in field conditions. Crops of rapeseed, a rape and mustard field conditions
were carried out in Almaty region to the terms corresponding to area conditions on depth of 2 cm with the
subsequent rolling.

For synchronization of blossoming and larger probability of repollination seeds were sowed in the
following order: the first sowed rapeseed, in two weeks of rape and mustard. The experimental sites with
crops were systematically weeded and processed against wreckers the cruciferous .

Crops in field conditions of plants of rapeseed, a rape and mustard together with the received seeds
in 2015 having the reporterny GUS gen. Seeds from eight plants having a GUS gene expression were
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sowed in natural field conditions of Almaty region together with seeds cultural (rapeseed, rape and and
mustard) relatives.

Crops were carried out on 29.04.2015. For blossoming synchronization the first were sowed rape-
seed, then in two weeks were sowed a rape and mustard. Rapeseed seeds with a reporterny gene were
sowed in the center of a circle. Rapeseed seeds from the center were sowed, beginning from distance in
0,5 m. Crops of plants were made evenly on all area of a circle with the given radiuses. Seeds of rapeseed,
a rape and mustard as potential recipients, were sowed is focused on parts of the world (The North, the
South, the East, the West, the Northeast, the Sevoro-West, the Southeast and the Southwest). Rape,
mustard and rape were sown by 10 meter rays. 11 replications of Chris rapeseed and mustard Rocket,
10 replications of Golden rape. The scheme of crops is submitted in the figure 1.

14 Chris Ne27
(GUS)

1 — Mustard
2 Rocket
3 2 - Rapeseed
1 Chris

3 — Rape Gold

Figure 1 — The scheme of landing of plants on the experimental sites in Almaty region in 2015

Climate in the territory of the experimental site sharply continental. Winters cold and short, summer
periods hot and droughty. Long summer. Average temperatures in July are +22 ... +25 degrees. For all
calendar year about 250 mm of rainfall drop out. In the area the quite strong winds [gismeteo.ru] blow.

In close proximity with the experimental site there were 10 bee colonies (the North — 1 km), 8 bee
colonies (the South — 500 m), 5 bee colonies (the West — 1 km).

Harvesting according to the given scheme and selection of collected seeds on mediums with
Kanamycinum. The seed collection was carried out at the following time: rape and mustard - 07.21.2015,
rapeseed - 07.29.2015. In 2015 harvesting took place according to the following scheme:

1. Seeds of rapeseed, a rape and mustard were selected through each meter on 5 plants from each
beam, carried out marking similarly with rape.

Seeds of ecach collected plant were threshed and located in paper packages of the above-stated
marking, then from each bag took 30 seeds and placed on the selection MS environment with concen-
tration Kanamycinum 70 mg/l and put the corresponding marking and then placed on a prorashchivaniye
in the sveto-cultural room on the light mode 16/8 (day/night) at a temperature 25°C and humidities of
50%.

Selection of total DNA from plants [10]. Selection of DNA from plants was carried out with a
standard method STAV. Vegetable fabric was placed in a test tube like Eppendorf with a capacity of
1,5 ml; added 700 pl the extraction buffer; added 20 ul RNA ¢lements and mixed, then incubated on a
water bath at 60°C within 10 minutes; added 700 pl chloroform and mixed 2-3 seconds. Contents were
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Figure 2 — The state of the field in Uzynagash at different time intervals:
A —10 week, b — 8 week, B - 6 week, I' — 4 week, J[ - 2 week

centrifuged within 10 minutes at ambient temperature and 14000 rpm. Then a supernatant transferred to
other test tube and added 300 pl isopropanol, mixed, centrifuged within 10 minutes at ambient tempe-
rature and 14000 rpm and deleting supernatant liquid.

The deposit was washed out by 70% ethanol twice, as follows: added 800 ul 70% of ethanol, mixed
1 second, centrifuged 5 minutes at ambient temperature on 14000 rpm. Deleted over sedimentary liquid,
dried a deposit at ambient temperature of 10 - 15 minutes.

Added to the dried-up deposit 50 ul the deionized distilled water, 150 pl 4M of NaCl, 600 ul 70% of
cthanol, mixed and put in the deep freeze on - 70°C for 20 minutes, then centrifuged 10 minutes at am-
bient temperature and 14000 rpm, washed out 70% ethanol, deleted supernatant liquid and dried a deposit
at ambient temperature of 10-15 minutes, added 30 pl the deionized water, mixed 1 sec., checked a
spectrophotometer and left quality of DNA in the deep freeze on storages at - 200C.

Amplification of DNA by means of the polymerase chain reaction (PCR) [11]. For carrying out the
PCR-analysis prepared a reaction mixture of 20 mxn the following structure: 2 mx the 10th the buffer for
a Tag-polymerase, 0,2 Mk 2,5mm the mixes ANTP, on 0,2 mx1 mixes of primers, concentration 50 nmoib,
0,2 mxa Tag-polymerases, 16,2 mx waters.

Exemplars carried out through three corresponding temperature schedules specified in table 1.

Table 1 — Temperature modes of PCR

Stage Name of a stage Temperature Duration
Stage 1 Initial denaturation 94° 5 min., 1 cycle
The Denaturation - 94°C, annealing | The Denaturation — 30 sec., annealing
Stage 2 Denaturation of primers at 57°C, lengthenings of primers — 30 sec., lengthenings of a chain
of a chain a polymerase at 72°C a polymerase — 1 min. x 30 cycles
Stage 3 Final polymerization | 72°C, then cooling up to 4°C 5 minutes

— 3 ——
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Products of amplification divided in the elektroforezny camera 1,2% the TAE agarous gel the buffer
with addition bromic an etidiya.

Data analysis. Frequency of transfer of a transgene from the transgene site to the corresponding not
transgene plants were calculated by division of number of transgene plants on this site on total of the
tested seeds on this site and multiplication on total of the seeds which showed a positive take after the
analysis of PCR:

Frequency Quantity of the transformed plants on this site/meter The Common index of percent
transfer ofa = L. X of transter of a transgene
transgene Total of plants on this site/meter after the PCR-analysis

Generalization and assessment of results of researches.

Agrobacteriemic transformation of explant of colza a design with a target gene 2GUS355115x3GUS.
According to literary data for Brassic napus the revitalization system is adjusted on different fabrics of
plants: the microspores [12], hypocotyls [13-15], seven-shares [16, 17], plastids and protoplasts received
from sheet disks and kotiledon [18].

Promoter 35S is one of the most widely used, the very strong constitutive promoter responsible for a
transcription of all genome of CaMV. It is well-known thanks to its use in transformation of plants. It
causes high levels of an expression of genes in plants of bichromatic plants. 35S promoter was called
CaMYV 35S promoter ("promoter 35S") as the coefficient of a sedimentation of a virus transcript which
expression, naturally, is caused by this promoter makes 35S. It was found in the carly eighties by
Chua and the staff of the University of Rockefeller. The CaMV 33S promoter which is present at many
GM-plants is emitted from cauliflower mosaic virus DNA (Cauliflower mosaic virus (CaMV)).

In this experiment by us it was transformed by a target gene of GUS under 35S promoter in a binary
vector of pSS - 195 kotiledon and 230 hypocotyls of a grade Chris, 288 kotiledon and 270 hypocotyls of a
grade the Viking, 250 kotiledon and 206 hypocotyls of a grade Gedemin. Quantity of the transformed
explant and an induction of a morphgenesis and an embryogenesis it is presented in table 2.

Table 2 — Quantity of eksplant and plants

Types of explant The Grade Transformed explant Morphogenesis Transgene regenerate
Chris 230 209 5
Hypocotyls A viking 270 156 7
Gedemin 206 108 4
Chris 195 68 3
Seed leaves A viking 288 144 5
Gedemin 250 64 2

Apparently from the table 2, the most morfogenny and embriogenny appeared hypocotyls from 50 to
90% of explant, then, as cotyledons from 25 to 50%. At a stage of three sheets regenerant were cloned and
a final exit of plants to the transformed explant made 3,4 — 3,7% for hypocotyls and 2.4 — 2.8% for
kotiledon.

In the figure 3 the appearance of explant at an embryogenesis stage — after 7 weeks is presented from
the moment of an incubation and also transgene plants received on the 12th week after transformation.

Check of an insert and expression of a GUS gene. The received regenerant (table 2) were checked for
a gene expression by GUS method the developed Jefferson (1989). As showed the analysis, the gene of
GUS was successfully introduced in a genome of hypocotyls of rapeseed of a grade Chris (figure 3). The
expression of a gene of GUS was high, judging by visual assessment. Level of an expression could be
estimated, observing intensity of coloring.

Receiving seeds from the transgene plants which are grown up in controlled conditions. Thirteen
transgene GUS of plants of a grade Chris were transferred to a soil in controlled conditions (figure 5).
From 13 plants adapted in a soil 8 which proceeded to be cultivated before receiving seeds.
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Figure 3 — Appearance of eksplant after 7 weeks from the moment of an inoculation with agrobacteria (A)
and regenerant of 12 weeks received later after an inoculation with agrobacteria (B)

Figure 4 — Expression reporter of a gene of GUS in transgene regenerant of rapeseed of a grade Chris

Figure 5 — Transgene regenerant Chris with a target gene of GUS replaced in a soil in controlled conditions




ISSN 2224-5308 Series of biological and medical. 2. 2019

Seeds of the received transgene plants, were sowed in natural field conditions of Almaty region
together with seeds cultural (rapeseed, a rape and mustard) relatives. For blossoming synchronization the
first were sowed rapeseed, then in two weeks were sowed a rape and mustard. Rapeseed seeds with a
reporterny gene were sowed in the center of a circle. Seeds of rapeseed, a rape and mustard as potential
recipients, were sowed is focused on parts of the world.

Harvesting according to the given scheme and selection of collected seeds on mediums with
Kanamycinum. In 2015 it was collected exemplars (1 exemplar — seeds from one plant with unique
marking): rapeseed — 360, a rape — 322, mustard — 312 (table 3).

Table 3 — Quantity of the exemplars collected from the experimental sites

Kind of plant 2015 rox
Rapeseed 360
Rape 322
Mustard 312

Exemplars of plants which were not tested on the selection environment during the experiment were
incinerated.

Definition on presence of an insert and an expression of a transgene of seeds of colza, the surepitsa
and mustard gathered during the experiment.

GM of a plant receive by different methods of transformation. Usually for transfer use a plasmid
which contains a gene which work gives to a plant the given properties, promoter which regulates inclu-
sion of this gene, terminator of a transcription which contains the selection gene of resistance to an anti-
biotic to Kanamycinum. Kanamycinum is often used as the selection marker for transgene plants.

For identification of the transformed cages it is necessary to be able to find the stranger DNA
integrating into genomic DNA of a plant. All this the reporters of genes which allow or to make selection
of the transformed cages demands application, or to estimate activity of the enzyme coded by them. In this
work the main stages of screening of this culture on the selection environment are considered and
optimized. The way of screening on the selection environment with Kanamycinum is offered. It is picked
up optimum concentration for seeds of rapeseed of 70 mg/l, and for seeds of mustard and a rape of 50
mg/l. Thus, the molecular and biological analysis showed that not all survivors when processing by plant
Kanamycinum with an insert of genes of GUS in a genome.

Seeds of the plants which passed a test on the selection environment were couched, was
emitted DNA for the subsequent definition of an insert. The design under 35S promoter therefore
for definition of an insert in estimated plants recipients the following primers for definition of presence
of the sequence of this promoter were taken was used for rapeseed transformation: direct -
5-ACTCTGAAAACGGGTCGATA-3', inverse 5S-CATCAATCCACTTGCTTTGA-3', at these sequences
of primers length of PCR of a product equaled 800 couples of nucleotides.

1 2 3 4 5 6 7 8 M 1 exemplars of rapeseed taken from distance of 10 meters
from the center of a circle, 2 - the rapeseed exemplars taken
from distance of 9 meters from the center of a circle, 3 - the
rapeseed exemplars taken from distance of 6 meters from the
center of a circle, 4 - the rapeseed exemplars taken from distan-
ce of 3 meters from the center of a circle, 5,6 - the rapeseed
exemplars taken from distance of 1 meters from the center of a
circle, 7, 8 — monitoring (GUS gene), M — a marker.

P T T e T e 800 o Figure 6 — Results of an electrophoresis

in 1,2% - number agarous gel of the DNA products
of rapeseed (NE direction) received
by the PCR method containing the sequence 35S of promoter
(exemplars from the field)
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In the figure 5 the fact of transfer of a gene of GUS from the rapeseed transformed to routine grades
is shown.

In 2015 screening on Kanamycinum of 312 exemplars of a rape, 322 exemplars of mustard and 360
exemplars of rapeseed from the experimental site in 2015 is carried out. From 312 exemplars of a rape
underwent screening on the selection environment with Kanamycinum 122 exemplars. Further PCR of
these exemplars with the primers specified earlier therefore 38 plants showed a positive take on presence
of the sequence 35S of promoter was carried out. From 322 exemplars of mustard underwent screening on
Kanamycinum of 129 exemplars which were checked for PCR similarly with exemplars of a rape, from
them 63 exemplars showed a positive take on presence of the sequence 35S of promoter. 147 plants drove
out of 360 exemplars of rapeseed after screening on the selection environment, 78 of them showed
existence of an insert of GUS after PCR (table 4).

To define a possibility of transfer of transgenes (%) cases of transfer of transgenes as equals
distances from the center of a circle with GM-rapeseed were considered. For determination of probability
of transfer of transgenes the quantity of the transformed exemplars on this site/meter was divided into
total of exemplars on this site/meter.

Table 4 — Definition of the repollinated exemplars 2015 with transgene rapeseed
by screening methods on the selection environments and PCR of the analysis

Type of screening on repollination Rape Mustard Rapeseed
Models in total 312 322 360
After screening on the selection environment 122 129 147
Percentage index of transfer of a transgene after screening on the selection environment 392 39,9 40,8
After carrying out PCR of the analysis 38 63 78
The common index of percent of transfer of a transgene after the PCR-analysis 12,4 19,7 21,7

Schematical representation of frequency of transfer of a transgene at exemplars from the field of
2015 is shown in the figure 7. It is shown that with increase in distance from the center of a circle the
frequency of transfer of a transgene decreases. The trendliniya which shows decrease in frequency of
transfer, with increase in distance also demonstrates to it.

20
15

10

frequency of transfer
[95]

distance from GM, m

=—@—Panc Kpuc =—=@=Cypenuua 3os0Tan [opumnua PakeTa

Figure 7 — Frequency of transfer of a transgene at exemplars from the field of 2015
From gold rape GM-rapeseed, mustard the Rocket and to rapeseed Chris

For determination of frequency of transfer of transgenes the possibility of transfer of transgenes on
this site/meter was multiplied by the common indicator of transfer of a transgene after PCR — the analysis.

Judging by emergence of events in all parts of the world, without the choice of a dominance of a
determinate direction, it is possible to tell that an important role in the course of transfer of a transgene is
played by such factors as a wind and insects. It is also possible to judge it from emergence of the isolated
and random cases of transfer of transgenes.
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In this work in field conditions the opportunity of transfer of transgenes inside between types of the
Brassicaceae family is shown. There was an exponential decline with increasing distance from the central
donor. These results will be coordinated with the results of researches which are carried out worldwide
and discussed in the literary review.

For the purpose of improvement of quality of indexes and receiving wider pool of data it is recom-
mended to make an experiment in other areas of the Republic of Kazakhstan and also to increase the
scale/area of the experimental site.

Conclusion. In course of execution of the project agrotransformation of hypocotyls and kotiledon of
rapeseed by designs with a target gene 2GUS35S115x3GUS cloned in a binary agrobacteriemic vector by
pSS based on a commercial vector of pCambia2300 was carried out. Regenerant of rapeseed of three
grades were received: Chris, the Viking and Gedemin who were checked for presence of an insert. Check
showed presence of an insert at 13 transgene regenerant of a grade Chris from which at transfer in a soil in
controlled conditions nine adapted. From seeds of thirteen plants received from regenerant with a GUS
gene expression 8 plants which seeds after a prorashchivaniye showed positive test for a GUS gene
expression were received.

The received transgene seeds as donors were sowed together with seeds of potential plants of
recipients, rape, mustard, rapeseed, a rape of a wild and shepherd's bag on the experimental sites Almaty
regions.

The crop according to the given scheme was reaped and screening on the selection environment and
PCR the analysis on presence of the sequence 35S of promoter, all exemplars of plants of recipients of a
rape and mustard, the Almaty experimental site is carried out.

Results of three-year experiments showed the frequency of possible transfer of genes, high up to
21,7%, for distance to 10 meters from transgene rapeseed to grades of rapeseed (Brassica napus) and up
to 12,4% of possible crossing with his relatives — mustard (Brdssica juncea) and a rape (Brassica rapa).
At the same time, apart to three meters the possibility of crossing with grades and relatives is practically
influenced by neither features of year of cultivation, nor a cultivation zone. In too time, perhaps high-
quality distinction influencing the free repollination, the bound to blossoming terms and also morpho-
logical features of flowers.

Thus results of experiments in open space the Almaty regions showed that transgene rapeseed is
freely crossed to not transgene grades and the close relatives of the Brassicaceae family (Brdssica juncea,
Brassica rapa, Brassica campestris). For prevention of cross repollination gene-modified grades need to
be sowed separately from routine grades of rapeseed and its close relatives. Besides it is necessary to
carry out monitoring of grades of rapeseed and relatives on existence of transgenes at cultivation the
inorayonnykh of grades with use of the moderm methods.

A. K. Equnosa, /I. B. Boakos, M. X. Illamexona, K. 7K. Kamoaxkun

PMK «BciMaikrepaiH 6HOIOTHACH KOHE OHOTEXHOIOTHACH HHCTUTY TR KP BFM FK,
Ammatsl, Kazakcran

T'EHETHKAJBIK MOAUPUTIUPJIEHI'EH PAIIC IWHUAJTAPBIHAH
TPAHCTEHJAEPJIH TAPAJTY MOHUTOPUHI'T

Annortamus. bi3niH pecnyOnmKaMbI3ga arpOSHEPKACINTIK KEIICHII JAMBITY VINIH arpapiblk HHIYCTPHLAA
HETi3ri OachHIMABIK OOMYBI KCPCK 3aMAHAYH JKOHC JKOFAPIBI OCCPJ TCXHOJIOTHATAPABI KONAAHY Kaker. OCHI
TEXHOJIOTHAIAPABIH Oipi 6CIMAIKTCPAIH TCHETHKABIK HHYKCHSPHACH OOIBIT TAOBITANEL. [ CHOTHKAIBIK MOIU(DHIIHD-
JICHTCH JTAKBUIIAPIBI JKAcall IIBIFAPY *KOHC OJapAbl ecipy Ocarim Oip KayinTi TeHZIpedi, kKeOiHECES IKOIOTHAIBIK
JKOHE arpOTEXHHKAJIBIK. TPAHCTCHACPAIH MOTU(PHIMPICHOCTCH CYPBINTAPFA KOHE OJIAPABIH Kabalbl TYpIEpiHE
TO3aHAAHY €CCOIHCH TApalyJblH 2IeyeTTI MyMKiHAIKepi Oap. To3aHHBIH ayBICYbl 6CIMIIKTEPIiH TeOTpa(HsIbIK
OPHAJIACKAH KCPi MCH KAKBIH MAHAAFHI KA0aHBI TYPICPTe 6T¢ KATTHI Toyenai. Ka3akcTaHABIK 3K0KYHEIC PACTHIH
KONTCTCH >Kabaibl Typiepi 0ap »OHE OJIap amMACHIT TO3AHAAHY MYMKIHAITIHC KOJAimel ocepin turizemi. OChFaH
OalTaHBICTHI Jka0albl (rropa MCH (payHa aayaHTYPILUITiHIH TOMCHACY MYMKIHZIITi 0ap. COHBIMCH KaTap arpoTex-
HUKAJIBIK KaTepJicp OPHBI OOy MYMKIH, OJIAp CKIC CYPBIITAPABIH ATy aHTYPIIUIITIHIH TOMCHACY1, MAKCATCHI3 Ocri-
JICPAIH KOHC KACHCTTCPIIH 63repyi, apaMImenTepaiH makina O00xysl. ¥ CHIHBUIFAH XYMBIC OapsIichiHAa Kaszakcranaa
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OipiHII peT ambIK OPTAaAa TCHETHKANBIK MOTU(DHITUPICHICH PANICTaH PAIC CYPHINTAPBIHA YKIHE OJNAPIBIH >KaOaibl
TYprepiHe 0erae TeHAEPAIH TaChIMAIAAHY BIHBIH IPAKTHKAIBIK MOHHTOPHHTII >KYPTi31ITeH.

Tyiiin ce3jep: parmc, capenTt Kblla CYPBINBI, KbIIA0Ac CYPHINbI, TCHETHKAIBIK TPaHC(opManus, TEHACPIIH
TaCBIMAJITAHYBI, TCH 3KCIPECCHSICHL.

A. K. Equnosa, /I. B. Boakos, M. X. Illamexona, K. 7K. Kamoaxkun
PI'TI «MucTHTYT Bronornu u 6norexnonoruu pacrennin» MOH PK, Amvarst, Kazaxcran

MOHUTOPHHI' PACIIPOCTPAHEHUA TPAHCTEHOB
OT rEHETHYECKHA MOJUPUIIUPOBAHHOU JIWHUU PAIICA

AnHoTtamust. Yicnonb30BaHHE COBPEMECHHBIX M BBICOKO3(D(EKTHBHBIX TEXHOJIOTHH B arpapHOM HHAYCTPHH
JOIZKHO CTaTh IVIABHBIM MPHOPHUTETOM UL PA3BUTHS arpOMPOMBIIIICHHOTO KOMILUICKCA HameH peciyOmukd. OaHuM
W3 TAKUX TEXHOJOTHI SBILICTCSA TCHETHUCCKAs HHKCHepms pacTeHui. CO3maHHE M BHIPAIIMBAHHC TCHETHUCCKH
MOIH(HUIMPOBAHHBIX KYJIBTYP CO3IACT OINMpPEACICHHBIC PUCKH, TTTABHBIM OOPAa30M 3KOJIOTHUCCKHE M arpPOTEXHH-
yeckme. [10CKOIBKY CYNIECTBYET MOTCHIMAIBHAS BO3MOYKHOCTb IIEPCHOCA TPAHCICHOB K HE MOAM()HINPOBAHHBIM
COpTaM W JWKHUM COPOAMYAM 33 CUET NEepeonbUICHHS. TpaHcdep MbUIBIBI CHIBHO 3aBHCHT OT Te€OrpauuecKoro
MCCTOMOJIOKCHHSA PACTCHUH M HAXOKACHHA BOTH3H AUKHX COPOIHUICH. B kKa3aXCTAHCKOH 3KOCHCTEME Y parca ecThb
60110 KOTMYECTBO COPOIMUCEH, YTO ONArOMPHATHO CKA3hIBACTCA HA BO3ZMOYKHOCTH NEPEKPECTHOTO OIBUICHUI. B
CBSI3U C 3THM BO3MOYKHO CHIDKCHEE B OMOpazHOoOpazuu aukor (ropsr u payHsl. Taxxke MOTYT HMETh MECTO TAKHE
arpoOTEXHUICCKUE PHCKH, KAK CHIDKCHHE OHOPA3HOOOPA3Hs KyJIBTYPHBIX COPTOB, H3MCHCHHC HEUEICBBIX MPH3HAKOB
U CBOMCTB, TOSIBIICHUE CYIIEp COPHIKOB. B X0/1e mMpeacTaBIeHHOW HayYHOH padoThI ObLI IMpOBEAcH mepBbii B Kazax-
CTaHE MPAKTHYCCKUH MOHHUTOPHHT NEPEHOCA HY>KCPOIHBIX TCHOB OT TCHETHYCCKH MOIHU(PHIMPOBAHHOTO parmca K
COPTAM Pamnca u €ro COpoANYaM B OTKPBITOH cpene.

KioueBnbie cioBa: parc, ropudna CapenTckas, Cypenuna, TeHeTHIeCKas TpaHc(opManus, MepeHOC ICHOB,
3KCIPECCH FeHA.
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