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Aim. This study was focused on (i) detection of speci¿c BVDV-antibodies within selected cattle farms, (ii)
identi¿cation of persistently infected (PI) animals and (iii) genetic typing of selected BVDV isolates. Methods.
RNA extraction, real-time polymerase chain reaction, ELISA technique, sequencing. Results. Speci¿c BVDVantibodies were detected in 713 of 1,059 analyzed samples (67.3 per cent). This number is in agreement with
¿ndings in many cattle herds around the world. However, the number of positive samples differed in the herds.
While 57 samples out of 283 (20.1 per cent) were identi¿ed in the ¿rst herd, 400 out of 475 (84.2 per cent) and
256 out of 301 (85 per cent) animals were positive in the second and third herd. High number of animals with
BVDV RNA was detected in all herds. The real-time PCR assay detected BVDV RNA in 5 of 1068 samples
analyzed (0.5 per cent). 4 positive samples out of 490 (0.8 per cent) and 1 out of 301 (0.33 per cent) were
found in the second and third herd. The genetic materials of BVDV were not found in the ¿rst herd. Data on
the number of PI animals were in accord with serological ¿ndings in the cattle herds involved in our study.
The genetic typing of viral isolates revealed that only BVDV, Type 1 viruses were present. The phylogenetic
analysis con¿rmed two BVDV-1 subtypes, namely b and f and revealed that all 4 viruses from the second farm
were typed as BVDV-1b and all of them were absolutely identical in 5’-UTR, but virus from the third farm was
typed as BVDV-1f. Conclusion. Our results indicated that the BVDV infection is widespread in cattle herds in
the eastern Ukraine, that requires further research and development of new approaches to improve the current
situation.
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INTRODUCTION
Pestiviruses display marked genetic and antigenic
diversity [1]. There are four main species, namely
BVDV-1 and -2, Border disease virus and CSFV. A
marked diversity is observed also within the BVD viruses. In particular, BVDV-1 viruses are very heterogeneous, with at least 13 subgroups, whereas two subgroups are differentiated in the more homogeneous
BVDV-2 viruses [2].
BVDV is present in the cattle population worldwide
[3]. The success of BVDV rests on its capacity to establish persistent infection. Viral persistence is established
during a "window of opportunity" early in gestation
and is associated with immunotolerance to the infecting viral strain. Different from persistent infections by
herpes viruses and lentiviruses, PI animals remain free

of antibodies to BVDV [4], which calls for detection
of viral antigen or viral RNA as the sole methods for
diagnosing persistent infection. Although transiently
infected animals may be capable of transmitting virus
to susceptible cattle to a limited extent, only PI animals
are responsible for viral persistence in the host population. Typically, about one percent of the cattle population is PI and some 60 per cent are seropositive when
the infection has reached an equilibrium [5, 6]. Calves
born to seropositive cows receive colostral antibodies
against BVDV [7]. These antibodies decrease in titer
over time and the calves become susceptible for infection. The time span of colostral protection depends on
the antibody titer and the level of infectious pressure,
which the animals are exposed to. Older animals are
more likely to be seropositive, due to a longer time,
during which the animals are at risk of being exposed
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to PI animals. In contrast, many heifers may still be seronegative during their ¿rst pregnancy. When exposed
to PI animals during the critical period of development,
fetuses may be infected to become PI, thereby assuring
viral persistence in the next generation.
The economic losses due to BVDV infection are considerable [8]. These losses, and the epidemiological
insight that removal of PI animals ef¿ciently truncates
chains of infection, have encouraged control programs
at the national and regional levels. Life vaccines may
cause fetal infection or even trigger mucosal disease [9],
whereas inactivated vaccines are safe, but confer insuf¿cient protection, especially against fetal infection [10].
Consequently, the cornerstone of all current eradication
programs is detection and elimination of PI animals. The
approaches used to achieve this goal, however, differ. In
countries where seroprevalence is low, PI animals may
be detected by determining herd immunity to BVDV.
High seroprevalence signals the presence of PI animal(s)
in the herd, which may then be identi¿ed by virus detection. This approach is blunted by a high overall seroprevalence in the cattle population.
Ukraine currently has 4.5 million heads of livestock.
These animals are kept in 4,350 herds, 10 to 20 per cent
of which have 900 and more animals, with the biggest
ones approaching 7,000 animals. In addition to the very
large herds, there are an unknown number of small
privately owned herds in Ukraine. About 60 per cent
of the herds produce milk and about 30 per cent are
in mixed milk and beef production. The rest are beef
herds. The extent of animal traf¿c between the herds
is not known in detail, but most likely a large fraction
of male calves end up in beef herds, because only a
relatively small number of bulls are required for natural
breeding and arti¿cial insemination. The intensity of
import and export is not known at this time. There is no
systematic testing for BVD, nor a systematic approach
to BVD controlling exists. Inactivated and attenuated
BVDV vaccines are in use, but the extent of use and the
ef¿cacy of these vaccines are unknown.
This study was focused on detection of BVDV speci¿c antibodies by ELISA and viral RNA by real-time
PCR, identi¿cation of persistently infected animals in
selected cattle farms and with followed genetic typing
of selected BVDV isolates.
MATERIAL AND METHODS
Cattle and sample collection. 1,080 blood samples
of cattle from 3 various farms in the North-East territory of Ukraine were used for this study. The samples
were collected from November 2011 to June 2012.
Animals were selected of various age, starting from
newborns.
A total number of animals are 815 cattle in the ¿rst
farm, 900 and 5,431 cattle in the second and third farms
correspondingly. A detailed questionnaire was completed for each herd with the owner’s support. The variables of interest related to individual animals as well
38

as to the herd and comprised the type of farm, animal
movements, general management, feeding, prophylactic health measures, disease incidence, and BVDV disease awareness.
Antibody capture ELISA. The ELISA test was performed by the commercially available ELISA Kit
HerdChek BVDV Ab Test (IDEXX Laboratories,
Switzerland), in which micro titre plates were coated
with immobilizing BVDV antigen. BVDV antibodies of the sample were bounded to the antigen on the
plates. After incubation of the test sample in the well,
captured BVDV antibodies are detected by anti-bovine
horseradish peroxidase conjugate. Unbound conjugate
is washed away and a substrate/chromogen solution is
added. In the presence of enzyme, substrate is converted into a product, which reacts with the chromogen to
generate a blue color. The reaction was terminated by
the addition of stop solution to each well and ¿nally the
absorbance at 450 nm was monitored in ELISA reader
(BIO-TEK Instruments, USA). The result could be read
visually where the optical density (OD) value was measured at 450 nm. Positive and negative controls were
used as indicated in the kit. The presence or absence
of BVDV antibody in the sample is determined by the
corrected OD value (S/P) considered for each sample
as follows:

where
is negative control;
is positive
control.
Samples with S/P values lower than 0.3 were
classified as negative and samples with S/P values higher than 0.3 were classified as positive for
BVDV antigen.
After serological testing, molecular analyses were
conducted.
Real-time PCR. RNA extraction from the serum was
performed using QIAamp Viral RNA Mini Kit (QIAGEN, Germany) according to the manufacturer’s instruction (vacuum protocol), with the following modi¿cations.
Serum samples were combined for ¿ve into one pool of
140 ȝl. The RNA was eluted in 60 ȝl RNA storage solution. The RT-PCR was applied, using cador BVDV RTPCR Kit (QIAGEN) and carried out in a total volume of
50 ȝl, containing 20 ȝl of the eluate from the RNA isolation and 30 ȝl of the Master Mix and applied the following program in the ABI Prism 7700 Sequence Detection System: 1 × 30 min 50 °C (RT-step), 1 × 10 min
95 °C, and 45 × 30 s 95 °C; 1 min 55 °C (cycling).
Phylogenetic study. Samples determined as positive
in PCR were studied with sequencing. Phylogenetic
analysis in 5’-UTR (245 bp fragment) was used for the
genetic typing of BVDV isolates into subgenotypes.
Phylogenetic trees were constructed by multiple algorithms. All phylogeny trees buildings and analyses
were done with modules of MEGA 3.1. software.
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Genetic typing of BVDV isolates in the 5’-UTR region

Statistical analysis. Data were transferred to Microsoft Excel spreadsheet (Microsoft Corp. One Microsoft
Way, USA) for analysis using NCSS 07.1.21 statistical
software (NCSS, LLC, USA).
RESULTS AND DISCUSSION
As the ¿rst step of our study, speci¿c BVDV-antibodies were detected by ELISA in 713 of 1059 samples
analyzed (67.3 per cent). This number is in agreement
with ¿ndings in many cattle herds around the world.
However, the number of positive samples differed in
the herds. While 57 samples out of 283 (20.1 per cent)
were identi¿ed in the ¿rst herd, 400 out of 475 (84.2
per cent) and 256 out of 301 (85 per cent) animals were
positive in the second and third herds.
The real-time PCR assay detected BVDV RNA in
5 of 1,068 samples analyzed (0.5 per cent). 4 positive
samples out of 490 (0.8 per cent) and 1 out of 301 (0.33 per
cent) were found in the second and third herds. The genetic
materials of BVDV were not found in the ¿rst herd.
Animals that were virus-positive in the RT-PCR but
antibody-negative in ELISA were considered to be persistently infected. Based on these criteria, the results
obtained with the antibody detection method and the
RT-PCR were concordant in 1,047 of the 1,080 animals.
All 5 virus-positive samples were serological negative.
Consequently, 5 of these 1,047 (0.48 per cent) animals
were persistently infected. The 5 virus-positive animals
were 2, 4, 5 and 8 month old.
The genetic typing of viral isolates revealed that only
BVDV type 1 were present. The phylogenetic analy-

sis con¿rmed two BVDV-1 subtypes, namely b and f
(Figure) and revealed that all 4 viruses from the second
farm were typed as BVDV-1b and all of them were absolutely identical in 5’-UTR, but virus from the third
farm was typed as BVDV-1f.
CONCLUSION
The genetic typing of viral isolates revealed that only
BVDV type 1 were present. The phylogenetic analysis
con¿rmed two BVDV-1 subtypes, namely b and f and
revealed that all 4 viruses from the second farm were
typed as BVDV-1b and all of them were absolutely
identical in 5’-UTR, but virus from the third farm was
typed as BVDV-1f.
Ⱥɫɩɟɤɬɢ ɦɨɥɟɤɭɥɹɪɧɨʀ ɟɩɿɡɨɨɬɨɥɨɝɿʀ ɜɿɪɭɫɧɨʀ ɞɿɚɪɟʀ
ɜɟɥɢɤɨʀ ɪɨɝɚɬɨʀ ɯɭɞɨɛɢ ɭ ɋɯɿɞɧɨɦɭ ɪɟɝɿɨɧɿ ɍɤɪɚʀɧɢ
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ȿ. ɉɟɬɟɪɯɚɧɫ3, Ɋ. Ɉ Ʉɭɱɟɪɹɜɟɧɤɨ1, Ɇ. ɘ. ɋɬɟɝɧɿɣ1,
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e-mail: antger@rambler.ru
1
ɇɚɰɿɨɧɚɥɶɧɢɣ ɧɚɭɤɨɜɢɣ ɰɟɧɬɪ «ȱɧɫɬɢɬɭɬ
ɟɤɫɩɟɪɢɦɟɧɬɚɥɶɧɨʀ ɿ ɤɥɿɧɿɱɧɨʀ ɜɟɬɟɪɢɧɚɪɧɨʀ ɦɟɞɢɰɢɧɢ»
ȼɭɥ. ɉɭɲɤɿɧɫɶɤɚ, 83, ɏɚɪɤɿɜ, ɍɤɪɚʀɧɚ, 61023
2
ɍɧɿɜɟɪɫɢɬɟɬ ɜɟɬɟɪɢɧɚɪɧɨʀ ɦɟɞɢɰɢɧɢ ɿ ɮɚɪɦɚɰɟɜɬɢɤɢ ɜ
Ʉɨɲɢɰɹɯ
ȼɭɥ. Ʉɨɦɟɧɫɶɤɨɝɨ, 73, Ʉɨɲɢɰɟ, 04001, ɋɥɨɜɚɤɿɹ
ȱɧɫɬɢɬɭɬ ɜɟɬɟɪɢɧɚɪɧɨʀ ɜɿɪɭɫɨɥɨɝɿʀ,
Ȼɟɪɧɫɶɤɢɣ ɭɧɿɜɟɪɫɢɬɟɬ
Ʌɟɧɝɝɚɫɫ-ɲɬɪɚɫɟ 122, CH-3001, Ȼɟɪɧ, ɒɜɟɣɰɚɪɿɹ
Ɇɟɬɚ. ȼɢɹɜɢɬɢ ɫɩɟɰɢɮɿɱɧɿ ɚɧɬɢɬɿɥɚ ɞɨ ɜɿɪɭɫɭ ɞɿɚɪɟʀ
ɜɟɥɢɤɨʀ ɪɨɝɚɬɨʀ ɯɭɞɨɛɢ ɫɟɪɟɞ ɬɜɚɪɢɧ ɪɿɡɧɢɯ ɝɨɫɩɨɞɚɪɫɬɜ
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ɋɯɿɞɧɨɝɨ ɪɟɝɿɨɧɭ ɍɤɪɚʀɧɢ, ɿɞɟɧɬɢɮɿɤɭɜɚɬɢ ɩɟɪɫɢɫɬɟɧɬɧɨ
ɿɧɮɿɤɨɜɚɧɢɯ ɬɜɚɪɢɧ ɬɚ ɩɪɨɜɟɫɬɢ ɝɟɧɨɬɢɩɭɜɚɧɧɹ ɜɢɡɧɚɱɟɧɢɯ ɿɡɨɥɹɬɿɜ ɡɛɭɞɧɢɤɚ ȼȾ ȼɊɏ. Ɇɟɬɨɞɢ. ɊɇɄɟɤɫɬɪɚɤɰɿɹ, ɩɨɥɿɦɟɪɚɡɧɚ ɥɚɧɰɸɝɨɜɚ ɪɟɚɤɰɿɹ ɭ ɪɟɠɢɦɿ
ɪɟɚɥɶɧɨɝɨ ɱɚɫɭ, ȱɎȺ, ɫɟɤɜɟɧɭɜɚɧɧɹ. Ɋɟɡɭɥɶɬɚɬɢ. ɋɩɟɰɢɮɿɱɧɿ ɞɨ ȼȾ ȼɊɏ ɚɧɬɢɬɿɥɚ ɜɢɹɜɥɟɧɨ ɭ 713 ɡ 1059
ɞɨɫɥɿɞɠɟɧɢɯ ɡɪɚɡɤɿɜ (67,3%). ɉɨɞɿɛɧɿ ɩɨɤɚɡɧɢɤɢ ɡɚɪɟɽɫɬɪɨɜɚɧɨ ɜ ɛɚɝɚɬɶɨɯ ɝɨɫɩɨɞɚɪɫɬɜɚɯ ɩɨ ɜɫɶɨɦɭ ɫɜɿɬɭ.
ɉɪɨɬɟ ɤɿɥɶɤɿɫɬɶ ɩɨɡɢɬɢɜɧɢɯ ɡɪɚɡɤɿɜ ɭ ɝɨɫɩɨɞɚɪɫɬɜɚɯ, ɞɟ
ɩɪɨɜɨɞɢɥɢ ɞɨɫɥɿɞɠɟɧɧɹ, ɜɢɹɜɢɥɚɫɹ ɪɿɡɧɨɸ. Ɍɚɤ, ɭ ɩɟɪɲɨɦɭ ɡ ɬɪɶɨɯ ɝɨɫɩɨɞɚɪɫɬɜ ɡɚɮɿɤɫɨɜɚɧɨ 57 ɩɨɡɢɬɢɜɧɢɯ
ɡɪɚɡɤɿɜ ɫɢɪɨɜɚɬɤɢ ɤɪɨɜɿ ɡ 283 ɩɪɨɚɧɚɥɿɡɨɜɚɧɢɯ (20,1%),
ɭ ɞɪɭɝɨɦɭ – 400 ɡ 475 (84,2%) ɿ ɜ ɬɪɟɬɶɨɦɭ – 256 ɡ 301
(85%). ɇɚɞɚɥɿ ɜɫɬɚɧɨɜɥɟɧɨ ɩɪɢɫɭɬɧɿɫɬɶ ɊɇɄ ɜɿɪɭɫɭ ɞɿɚɪɟʀ ȼɊɏ ɭ ɩ’ɹɬɶɨɯ ɡ 1068 ɡɪɚɡɤɿɜ (0,5%). ɑɨɬɢɪɢ ɩɨɡɢɬɢɜɧɢɯ ɡɪɚɡɤɢ ɡ 490 (0,8%) ɿ ɨɞɢɧ í ɡ 301 (0,33%)
ɿɞɟɧɬɢɮɿɤɨɜɚɧɨ ɜ ɞɪɭɝɨɦɭ ɿ ɬɪɟɬɶɨɦɭ ɝɨɫɩɨɞɚɪɫɬɜɚɯ.
Ƚɟɧɟɬɢɱɧɢɣ ɦɚɬɟɪɿɚɥ ɡɛɭɞɧɢɤɚ ȼȾ ȼɊɏ ɧɟ ɜɢɡɧɚɱɟɧɨ ɜ
ɡɪɚɡɤɚɯ ɡ ɩɟɪɲɨɝɨ ɝɨɫɩɨɞɚɪɫɬɜɚ. ɉɟɪɫɢɫɬɟɧɬɧɨ ɿɧɮɿɤɨɜɚɧɢɦɢ ɜɜɚɠɚɥɢ ɬɜɚɪɢɧ, ɭ ɫɢɪɨɜɚɬɰɿ ɤɪɨɜɿ ɹɤɢɯ ɡɧɚɣɞɟɧɨ
ɊɇɄ ȼȾ, ɚɥɟ ɧɟ ɜɢɡɧɚɱɟɧɨ ɚɧɬɢɬɿɥ ɞɨ ɰɶɨɝɨ ɡɛɭɞɧɢɤɚ. ȼ
ɪɟɡɭɥɶɬɚɬɿ ɝɟɧɨɬɢɩɭɜɚɧɧɹ ɿɡɨɥɹɬɿɜ ȼȾ ɜɫɬɚɧɨɜɥɟɧɨ, ɳɨ
ɜɫɿ ɜɨɧɢ ɧɚɥɟɠɚɬɶ ɞɨ 1-ɝɨ ɝɟɧɨɬɢɩɭ. ȼɢɞɿɥɟɧɿ ɿɡɨɥɹɬɢ
ɩɪɟɞɫɬɚɜɥɟɧɨ ɞɜɨɦɚ ɩɿɞɬɢɩɚɦɢ 1-ɝɨ ɝɟɧɨɬɢɩɭ – b ɬɚ f. ɍɫɿ
ɱɨɬɢɪɢ ɡɪɚɡɤɢ ɡɛɭɞɧɢɤɚ ȼȾ ȼɊɏ ɡ ɞɪɭɝɨɝɨ ɝɨɫɩɨɞɚɪɫɬɜɚ
ɧɚɥɟɠɚɬɶ ɞɨ ɩɿɞɬɢɩɭ 1b ɬɚ ɿɞɟɧɬɢɱɧɿ ɜ ɞɿɥɹɧɰɿ ɝɟɧɚ 5cUTR, ɩɪɨɬɟ ȼȾ ɡ ɬɪɟɬɶɨɝɨ ɝɨɫɩɨɞɚɪɫɬɜɚ ɿɞɟɧɬɢɮɿɤɨɜɚɧɢɣ
ɹɤ ɩɪɟɞɫɬɚɜɧɢɤ ɩɿɞɬɢɩɭ 1f. ȼɢɫɧɨɜɤɢ. ȼɫɬɚɧɨɜɥɟɧɨ ɡɧɚɱɧɟ ɩɨɲɢɪɟɧɧɹ ɡɛɭɞɧɢɤɚ ȼȾ ȼɊɏ ɭ ɝɨɫɩɨɞɚɪɫɬɜɚɯ ɋɯɨɞɭ
ɍɤɪɚʀɧɢ, ɳɨ ɩɨɬɪɟɛɭɽ ɩɨɞɚɥɶɲɢɯ ɞɨɫɥɿɞɠɟɧɶ ɿ ɪɨɡɪɨɛɤɢ
ɧɨɜɢɯ ɦɟɬɨɞɢɱɧɢɯ ɩɿɞɯɨɞɿɜ ɞɥɹ ɜɢɩɪɚɜɥɟɧɧɹ ɿɫɧɭɸɱɨɝɨ
ɫɬɚɧɭ.
Ʉɥɸɱɨɜɿ ɫɥɨɜɚ: ɜɿɪɭɫɧɚ ɞɿɚɪɟɹ ɜɟɥɢɤɨʀ ɪɨɝɚɬɨʀ ɯɭɞɨɛɢ,
ɉɅɊ ɭ ɪɟɠɢɦɿ ɪɟɚɥɶɧɨɝɨ ɱɚɫɭ, ȱɎȺ, ɝɟɧɨɬɢɩɭɜɚɧɧɹ, ɮɿɥɨɝɟɧɟɬɢɱɧɢɣ ɚɧɚɥɿɡ, ɜɟɥɢɤɚ ɪɨɝɚɬɚ ɯɭɞɨɛɚ.
Ⱥɫɩɟɤɬɵ ɦɨɥɟɤɭɥɹɪɧɨɣ ɷɩɢɡɨɨɬɨɥɨɝɢɢ
ɜɢɪɭɫɧɨɣ ɞɢɚɪɟɢ ɤɪɭɩɧɨɝɨ ɪɨɝɚɬɨɝɨ ɫɤɨɬɚ
ɜ ȼɨɫɬɨɱɧɨɦ ɪɟɝɢɨɧɟ ɍɤɪɚɢɧɵ

Ʉɥɸɱɟɜɵɟ ɫɥɨɜɚ: ɜɢɪɭɫɧɚɹ ɞɢɚɪɟɹ ɤɪɭɩɧɨɝɨ ɪɨɝɚɬɨɝɨ
ɫɤɨɬɚ, ɉɐɊ ɜ ɪɟɚɥɶɧɨɦ ɜɪɟɦɟɧɢ, ɂɎȺ, ɝɟɧɨɬɢɩɢɪɨɜɚɧɢɟ,
ɮɢɥɨɝɟɧɟɬɢɱɟɫɤɢɣ ɚɧɚɥɢɡ, ɤɪɭɩɧɵɣ ɪɨɝɚɬɵɣ ɫɤɨɬ.
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ɢɞɟɧɬɢɮɢɤɚɰɢɹ ɩɟɪɫɢɫɬɟɧɬɧɨ ɢɧɮɢɰɢɪɨɜɚɧɧɵɯ ɠɢɜɨɬɧɵɯ ɢ ɝɟɧɨɬɢɩɢɪɨɜɚɧɢɟ ɨɛɧɚɪɭɠɟɧɧɵɯ ɢɡɨɥɹɬɨɜ ɜɨɡɛɭɞɢɬɟɥɹ ȼȾ ɄɊɋ. Ɇɟɬɨɞɵ. ɊɇɄ-ɷɤɫɬɪɚɤɰɢɹ, ɩɨɥɢɦɟɪɚɡɧɚɹ ɰɟɩɧɚɹ ɪɟɚɤɰɢɹ ɜ ɪɟɠɢɦɟ ɪɟɚɥɶɧɨɝɨ ɜɪɟɦɟɧɢ, ɂɎȺ,
ɫɟɤɜɟɧɢɪɨɜɚɧɢɟ. Ɋɟɡɭɥɶɬɚɬɵ. ɋɩɟɰɢɮɢɱɟɫɤɢɟ ɤ ȼȾ ɄɊɋ
ɚɧɬɢɬɟɥɚ ɜɵɹɜɥɟɧɵ ɜ 713 ɢɡ 1059 ɢɫɫɥɟɞɨɜɚɧɧɵɯ ɨɛɪɚɡɰɨɜ (67,3%). ɉɨɞɨɛɧɵɟ ɩɨɤɚɡɚɬɟɥɢ ɡɚɪɟɝɢɫɬɪɢɪɨɜɚɧɵ ɜɨ
ɦɧɨɝɢɯ ɯɨɡɹɣɫɬɜɚɯ ɩɨ ɜɫɟɦɭ ɦɢɪɭ. Ɉɞɧɚɤɨ ɤɨɥɢɱɟɫɬɜɨ
ɩɨɥɨɠɢɬɟɥɶɧɵɯ ɨɛɪɚɡɰɨɜ ɜ ɯɨɡɹɣɫɬɜɚɯ, ɝɞɟ ɩɪɨɜɨɞɢɥɢ
ɢɫɫɥɟɞɨɜɚɧɢɹ, ɨɤɚɡɚɥɨɫɶ ɪɚɡɥɢɱɧɵɦ. Ɍɚɤ, ɜ ɩɟɪɜɨɦ ɢɡ
ɬɪɟɯ ɯɨɡɹɣɫɬɜ ɡɚɮɢɤɫɢɪɨɜɚɧɵ 57 ɩɨɥɨɠɢɬɟɥɶɧɵɯ ɨɛɪɚɡɰɨɜ ɫɵɜɨɪɨɬɤɢ ɤɪɨɜɢ ɢɡ 283 ɩɪɨɚɧɚɥɢɡɢɪɨɜɚɧɧɵɯ (20,1%),
ɜɨ ɜɬɨɪɨɦ í 400 ɢɡ 475 (84,2%) ɢ ɜ ɬɪɟɬɶɟɦ í 256 ɢɡ
301 (85%). Ⱦɚɥɟɟ ɭɫɬɚɧɨɜɥɟɧɨ ɧɚɥɢɱɢɟ ɊɇɄ ɜɢɪɭɫɚ
ɞɢɚɪɟɢ ɄɊɋ ɜ ɩɹɬɢ ɢɡ 1068 ɨɛɪɚɡɰɨɜ (0,5%). ɑɟɬɵɪɟ
ɩɨɥɨɠɢɬɟɥɶɧɵɯ ɨɛɪɚɡɰɚ ɢɡ 490 (0,8%) ɢ ɨɞɢɧ í ɢɡ
301 (0,33%) ɜɵɹɜɥɟɧɵ ɜɨ ɜɬɨɪɨɦ ɢ ɬɪɟɬɶɟɦ ɯɨɡɹɣɫɬɜɚɯ. Ƚɟɧɟɬɢɱɟɫɤɢɣ ɦɚɬɟɪɢɚɥ ɜɨɡɛɭɞɢɬɟɥɹ ȼȾ ɄɊɋ ɧɟ
ɨɩɪɟɞɟɥɟɧ ɜ ɨɛɪɚɡɰɚɯ ɢɡ ɩɟɪɜɨɝɨ ɯɨɡɹɣɫɬɜɚ. ɉɟɪɫɢɫɬɟɧɬɧɨ ɢɧɮɢɰɢɪɨɜɚɧɧɵɦɢ ɫɱɢɬɚɥɢ ɠɢɜɨɬɧɵɯ, ɜ ɫɵɜɨɪɨɬɤɟ
ɤɪɨɜɢ ɤɨɬɨɪɵɯ ɨɛɧɚɪɭɠɟɧɚ ɊɇɄ ȼȾ, ɧɨ ɧɟ ɜɵɹɜɥɟɧɵ
ɚɧɬɢɬɟɥɚ ɤ ɷɬɨɦɭ ɜɨɡɛɭɞɢɬɟɥɸ. ȼ ɪɟɡɭɥɶɬɚɬɟ ɝɟɧɨɬɢɩɢɪɨɜɚɧɢɹ ɢɡɨɥɹɬɨɜ ȼȾ ɭɫɬɚɧɨɜɥɟɧɨ, ɱɬɨ ɜɫɟ ɨɧɢ ɨɬɧɨɫɹɬɫɹ
ɤ 1-ɦɭ ɝɟɧɨɬɢɩɭ. ȼɵɞɟɥɟɧɧɵɟ ɢɡɨɥɹɬɵ ɩɪɟɞɫɬɚɜɥɟɧɵ ɞɜɭɦɹ ɩɨɞɬɢɩɚɦɢ 1-ɝɨ ɝɟɧɨɬɢɩɚ í b ɢ f. ȼɫɟ ɱɟɬɵɪɟ ɨɛɪɚɡɰɚ
ɜɨɡɛɭɞɢɬɟɥɹ ȼȾ ɄɊɋ ɫɨ ɜɬɨɪɨɝɨ ɯɨɡɹɣɫɬɜɚ ɩɪɢɧɚɞɥɟɠɚɬ ɤ ɩɨɞɬɢɩɭ 1b ɢ ɢɞɟɧɬɢɱɧɵ ɜ ɨɛɥɚɫɬɢ ɝɟɧɚ 5c-UTR,
ɨɞɧɚɤɨ ȼȾ ɫ ɬɪɟɬɶɟɝɨ ɯɨɡɹɣɫɬɜɚ ɢɞɟɧɬɢɮɢɰɢɪɨɜɚɧ ɤɚɤ
ɩɪɟɞɫɬɚɜɢɬɟɥɶ ɩɨɞɬɢɩɚ 1f. ȼɵɜɨɞɵ. ɍɫɬɚɧɨɜɥɟɧɨ ɡɧɚɱɢɬɟɥɶɧɨɟ ɪɚɫɩɪɨɫɬɪɚɧɟɧɢɟ ɜɨɡɛɭɞɢɬɟɥɹ ȼȾ ɄɊɋ ɜ ɯɨɡɹɣɫɬɜɚɯ ȼɨɫɬɨɱɧɨɝɨ ɪɟɝɢɨɧɚ ɍɤɪɚɢɧɵ, ɱɬɨ ɬɪɟɛɭɟɬ ɞɚɥɶɧɟɣɲɢɯ ɢɫɫɥɟɞɨɜɚɧɢɣ ɢ ɪɚɡɪɚɛɨɬɤɢ ɧɨɜɵɯ ɩɨɞɯɨɞɨɜ ɞɥɹ
ɭɥɭɱɲɟɧɢɹ ɫɭɳɟɫɬɜɭɸɳɟɝɨ ɩɨɥɨɠɟɧɢɹ.
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