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Abstract. The relevance of accurate and rapid laboratory diagnosis of rabies is determined by the high epizootic
and epidemiological significance of this disease, its widespread prevalence among wild and domestic animals, as
well as the need for timely and effective anti-epizootic and preventive measures. The introduction of molecular
genetic diagnostic methods, which reduce the time required for laboratory confirmation of infection and increase
the sensitivity of virus detection in the early stages of the disease, is of additional importance. The aim of this
work was to develop and optimise a one-step reverse transcription polymerase chain reaction (RT-PCR) designed
for the reliable detection of rabies virus RNA in biological material. The study used molecular biological methods,
including the selection and analysis of specific primers for the N gene of the rabies virus, as well as the optimisation
of the main parameters of the one-step RT-PCR. As a result of the work, RabF_N and RabR_N primers were selected,
targeting a conserved region of the rabies virus N gene, which ensured high amplification specificity. Key reaction
conditions were investigated and analysed, including primer annealing temperature,MgCl, concentration,and primer
concentration in the reaction mixture.Optimal RT-PCR parameters were established,ensuring stable and reproducible
amplification of the target viral RNA fragment. It was shown that the developed protocol allows for the effective

Suggested Citation: Korkembayev, M., Krutskaya, E., Kozhabergenov, N., Shynybekova, G., & Sultankulova, K. (2026).
Optimisation of RT-PCR for the detection of rabies virus RNA. Bulletin of the Kyrgyz National Agrarian University, 24(2), 10-18.
doi: 10.63621/bknau./2.2026.10.

*Corresponding author (m.korkembayev@biosafety.kz)

@ ® Copyright © The Author(s). This is an open access article distributed under the terms of the
By Creative Commons Attribution License 4.0 (https://creativecommons.org/licenses/by/4.0/)


https://orcid.org/0009-0007-6698-5526
https://orcid.org/0000-0002-3043-7452
https://orcid.org/0000-0001-6299-9399
https://orcid.org/0000-0002-6976-1540
https://orcid.org/0000-0002-1332-1247
https://knau-bulletin.com/en

Korkembayev et al.

detection of rabies virus RNA and can be used for laboratory confirmation of the diagnosis. The results confirm the
feasibility of using one-step RT-PCR as a rapid and sensitive method of molecular diagnosis. The practical value of
the work lies in the possibility of introducing the developed and optimised RT-PCR method into the routine activities
of veterinary diagnostic laboratories and reference centres for the diagnosis of rabies and epizootic monitoring

Keywords: diagnosis; N gene; primer; amplification; specificity; sensitivity

Introduction

Rabies is one of the most dangerous zoonotic infec-
tions, characterised by acute encephalitis and mortal-
ity in animals and humans when clinical symptoms
develop. The causative agent of the disease, the ra-
bies virus (Rabies lyssavirus, genus Lyssavirus, fami-
ly Rhabdoviridae), is an RNA-containing virus with a
negative polarity genome that encodes five structural
proteins: nucleoprotein (N), phosphoprotein (P), ma-
trix protein (M), glycoprotein (G) and RNA-dependent
RNA polymerase (L) (Wang & Xing, 2024). According
to D. Manalo et al. (2024), the N gene is a highly con-
served region that is critical for identifying genetic
clusters associated with rabies transmission in spe-
cific regions and animal species, making it an opti-
mal target for molecular diagnostics. The spread of
the virus among domestic and wild animals remains
a serious problem for veterinary medicine and public
health in many countries, including Kyrgyzstan, Ka-
zakhstan and neighbouring regions of Central Asia. In
Kazakhstan, according to A. Kabzhanova et al. (2023),
rabies remains endemic and continues to pose a sig-
nificant epizootic and epidemiological threat to both
domestic and wild animals. The presence of stable
natural foci of infection and active circulation of the
virus in wild carnivore populations has been con-
firmed (Kabzhanova et al., 2022).

Laboratory diagnostics play a significant role in the
surveillance system, as the timeliness of management
and preventive decisions depends on their accuracy and
efficiency. Traditional methods of laboratory diagnosis
of rabies, including direct fluorescent antibody (DFA)
reaction to the virus glycoprotein and bioassay on lab-
oratory animals, require considerable time and research
under increased biosafety conditions (BSL-2/3). Howev-
er, the use of DFA may be limited by antigen quality,
staff expertise, and tissue sample condition, which re-
duces the sensitivity of the method, especially when
examining autolysed tissues (Gigante et al., 2024). Mo-
lecular genetic methods, such as reverse transcription
polymerase chain reaction (RT-PCR), are recognised by
the World Organisation for Animal Health (WOAH) and
the World Health Organisation (WHO) as primary meth-
ods for the diagnosis of rabies. International guide-
lines recommend the use of pan-lyssavirus RT-PCR test
systems with published validation data for diagnostic
testing (WOAH, 2023). RT-PCR provides high sensitivity
and specificity, rapid results, standardised reagents and
objective criteria for interpreting results.

The development of pan-lyssavirus test systems
based on real-time RT-PCR, such as LN34 pan-lyssa-
virus real-time RT-PCR assay (LN34), has demonstrat-
ed excellent diagnostic sensitivity (99.72-100%) and
specificity (99.99-100%) compared to direct fluores-
cent testing (Gigante et al., 2024). The use of a com-
bination of degenerate nucleotides, multiplex primers
and probes allows high sensitivity and specificity to be
achieved in the detection of all known variants of the
rabies virus and other types of lyssaviruses. In the work
of C. Gigante et al. (2025), molecular methods proved
effective in diagnosing rabies in samples with varying
degrees of degradation, including roadkill material.
Molecular diagnostics also play a key role in epidemio-
logical studies, allowing genetic typing of isolates and
phylogenetic analysis to understand the spread of the
virus and identify the sources of outbreaks (Condori et
al.,2020; Bautista, 2025). In this regard, the importance
of molecular biological methods that provide high sen-
sitivity and specificity for pathogen detection regard-
less of the stage of the disease is increasing. The aim of
this study was to optimise the conditions for classical
one-step RT-PCR for reliable and sensitive identifica-
tion of rabies virus RNA based on the selection of spe-
cific primers for the N region of the virus gene and the
determination of optimal temperature and time param-
eters for the reaction, as well as reagent concentrations.

Materials and Methods
The work was carried out at the Research Institute for
Biological Safety Problems LLP, QazBioPharm National
Holding (Republic of Kazakhstan) in 2024-2025. Prim-
ers selected based on sequence analysis in the GenBank
(n.d.) database were used to amplify the conserved re-
gion N of the rabies virus gene. A pair of primers, Rab-
F N (5'-CCGTGTACTACAAAGAGAAC-3') and RabR_N
(5'-AGGACACGACACGACGAC-3"), was used in the work.
The estimated size of the amplicon was 155 base pairs
(bp). The selection and analysis of primer nucleotide
sequences was performed using Vector NTI software,
which allowed for evaluating their correspondence to
the target gene region, temperature characteristics, and
potential formation of secondary structures. As a result
of primer selection,an amplicon of 155 nucleotide pairs
was obtained, corresponding to the calculated fragment
of the N gene of the rabies virus. The selected primers
demonstrated stable and reproducible amplification of
the target site during one-step RT-PCR and did not lead
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to the formation of non-specific amplification products
or primer dimers. Reaction conditions were optimised
by selecting the annealing temperature, Mg** ion con-
centration, and primer concentration in the reaction
mixture. The established parameters ensured clear vis-
ualisation of the amplification product of the specified
size and high specificity of rabies virus RNA detection.

RNA from the CVS-11 reference strain of rabies
virus, obtained from the institute’s microorganism col-
lection, was used in this study. The concentration and
purity of viral RNA were determined spectrophotomet-
rically using a NanoDrop 2000 instrument (Thermo
Scientific, USA) by measuring absorbance ratios at 260
and 280 nm. One-step RT-PCR was performed in a to-
tal reaction volume of 25 pl containing the following
components: 2.5 pl of 10x RT-PCR buffer; 0.5 yl of a
10 mM deoxynucleotide triphosphate (dNTP) mixture;
MgCl, at a final concentration of 1.25 mM; 0.5 ul each
of forward (RabF_N) and reverse (RabR_N) primers at a
final concentration of 20 pmol per reaction; 1.0 yl of
enzyme mixture; 1.0 pl of viral RNA template (approx-
imately 10 ng/pl); and nuclease-free deionised water
added to a final volume of 25 pl. The thermal cycling
conditions were as follows: reverse transcription at
50°C for 15 min; initial denaturation at 95°C for 2 min;
35 amplification cycles consisting of denaturation at
94°C for 15 s, primer annealing at 50-60°C for 30 s
(varied during optimisation), and extension at 68°C for
60 s; followed by a final extension at 68°C for 5 min.
The reaction mixtures were then held at 4°C. Optimi-
sation of the one-step RT-PCR protocol was performed
by varying the primer annealing temperature, MgCl,
concentration, enzyme concentration, and primer con-
centration.All reactions were carried out using a Super-
Script Ill One-Step RT-PCR System with Platinum Taq
DNA Polymerase (Invitrogen, USA). The enzyme mixture
(“Enzim mix”) supplied with the kit contained reverse
transcriptase and Tag DNA polymerase.

To optimise the primer annealing temperature
during one-step RT-PCR, a temperature gradient in the
range of 50-60°C was used. The use of a gradient mode
made it possible to evaluate the effect of annealing
temperature on the efficiency and specificity of ampli-
fication of the target fragment of the N gene of the
rabies virus. In each temperature mode, the intensity of
the amplification products, the presence of non-specific
bands, and the formation of primer dimers were ana-
lysed. To determine the optimal concentration of the
“Enzim mix” enzyme complex in the one-step RT-PCR
reaction, a concentration range of 0.25 to 1.0 units was
selected, which allowed for evaluating the effect of the
enzyme amount on the efficiency and reproducibility of
the amplification of the target fragment of the N gene
of the rabies virus. This range was chosen due to the
need to determine the minimum enzyme concentration
that ensures stable synthesis of the rabies virus N gene
c¢DNA and subsequent PCR amplification, as well as to

prevent possible undesirable effects associated with
excessive enzymatic activity.

To optimise the concentration of magnesium ions
(MgCl)) in the one-step RT-PCR reaction, a range of
concentrations corresponding to 0.5,0.75,1.0,1.25, 1.5,
1.75,2.0,2.25, 2.5, and 4.0 mM in the reaction mixture.
The MgCl, concentration was selected to determine the
optimal conditions for maximum efficiency and speci-
ficity of amplification of the target fragment of the N
gene of the rabies virus. The reactions were carried out
under identical conditions with only the MgCl, concen-
tration varying. To optimise the primer concentration in
the one-step RT-PCR reaction, testing was carried out
in the range of 5-40 pM. The reactions were performed
at fixed values of the other parameters, including an-
nealing temperature, MgCl, concentration, and enzyme
complex amount, with only the concentration of Rab-
F N and RabR_N primers varying. The data obtained
were used to select the optimal primer concentration
for subsequent RT-PCR settings.

To determine the sensitivity of the primer and probe
sets, a series of 10-fold dilutions of complementary DNA
(cDNA) from 100 ng to 100 ag in the reaction mixture
were prepared. RT-PCR was performed under optimised
reaction conditions. Cross-reactivity testing of the de-
veloped RT-PCR with RNA/DNA of other viruses was
performed: Aujeszky’s disease virus (Pseudorabies virus,
Herpesviridae), canine distemper virus (Paramyxoviridae),
ruminant plague virus (Morbillivirus, Paramyxoviridae).
All RT-PCR reactions were performed in three techni-
cal replicates. Each series of experiments included a
positive control (RNA of the reference strain CVS-11 of
known concentration) and a negative control (deion-
ised water without matrix) to exclude contamination.

Results and Discussion
A pair of primers, RabF_N and RabR_N, was used to am-
plify the conserved region of the N gene of the rabies
virus, ensuring high specificity and sensitivity of the
reaction. As a result of a one-step RT-PCR, a clear am-
plification product of the expected size (155 bp) was
formed in all positive samples, which corresponds to
the calculated size of the target fragment of the N
gene (Fig. 1). As shown in Figure 1, lane 1, containing
rabies virus RNA, showed a distinct DNA band 155 bp
in length, completely matching the size of the posi-
tive control amplicon (lane 2). This indicates the cor-
rectness of the selected primers and the effectiveness
of the optimised reaction conditions. In the negative
control, there were no amplification products, which
confirms the absence of contamination of the reaction
mixture and the high specificity of RT-PCR. The DNA
marker (M) used allowed for clearly identifying the size
of the obtained amplicons and confirm the correspond-
ence of the experimental data to the theoretically ex-
pected result. The absence of non-specific bands and
primer dimers indicates the correct selection of primer
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concentrations and the optimal amplification tempera-
ture regime. Thus, the use of RabF_N and RabR_N prim-
ers ensures reproducible and selective amplification of
the N fragment of the rabies virus gene and can be
used for reliable detection of the pathogen’s RNA in
laboratory diagnostics.

Figure 1. Electrophoregram of the N gene fragment
of the rabies virus
Note: M — DNA marker; No. 1 - rabies virus RNA; No. 2 -
positive control (155 bp); OK - negative control
Source: developed by the authors

The optimal temperature was found to be 56°C,
at which the most intense specific band was formed
without by-products and primer dimers. Amplicons
become weaker at temperatures above 58°C. The re-
sults are presented in Figure 2. The optimal temper-
ature range of 56°C ensured the formation of a clear
and reproducible amplicon band of the expected size
without the formation of by-products. The selected
annealing temperature was used in all RT-PCR re-
actions in the study. The optimisation of the “Enzim
mix” enzyme concentration is shown in Figure 3. RT-
PCR results showed that the amplified product was
well amplified at concentrations of 0.25-1 units of
“Enzim mix” enzyme.

Figure 2. Electrophoregram of amplification
of the N fragment of the rabies virus gene
at a denaturation temperature gradient (50-60°C)
Note: M - DNA marker
Source: developed by the authors

Korkembayev et al.

Figure 3. Optimisation of “Enzim mix”
enzyme concentration
Source: developed by the authors

The results of RT-PCR optimisation showed that
the efficiency of amplification of the target fragment
of the N gene of the rabies virus largely depended on
the concentration of the “Enzim mix” enzyme complex
(reverse transcriptase/DNA polymerase). When testing
the range of 0.25-1.0 units of “Enzim mix”, a stable and
reproducible accumulation of the expected size of the
amplicon was observed, which was confirmed by clear
visualisation of the band on the electropherogram and
the absence of pronounced by-products. A specific am-
plification product was formed at all specified concen-
trations, indicating sufficient enzyme complex activity
for effective cDNA synthesis and subsequent PCR am-
plification. When optimising MgCl,, a range of 0.5-4 mM
final MgCl, concentration was tested. The results are
shown in Figure 4. The results of optimising the con-
centration of magnesium ions showed that the use of
1.25 mM MgCL, in a one-step RT-PCR reaction provides
the most stable and reproducible amplification of the
target fragment of the N gene of the rabies virus.

M1 234 5 6 789 10

Figure 4. Electrophoregram of product amplification
at different MgCl, concentrations
Note: M - size marker; lanes 1-9 correspond to
concentrations of 0.5,0.75,1,1.25,1.5,1.75, 2, 2.25, 2.5,
4 mM, respectively; at 0.5-4 mM, increasing maximum
intensity specific bands are visible
Source: developed by the authors

The optimal result was achieved at 20 pM, at which
amplification was stable, intense, and without the
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formation of primer dimers (Fig. 5). The use of lower
primer concentrations led to a decrease in the intensity
of the amplification signal, while an increase in con-
centration above 20 pM resulted in the accumulation of
PCR products. Thus, a concentration of 20 pM was de-
termined to be optimal and was used in all subsequent
one-step RT-PCR settings.

M 5 10

20 30 40

Figure 5. Electrophoregram of amplification

of the N fragment of the rabies virus gene
at different primer concentrations (5, 10, 20, 30, 40 pM)
Note: M - DNA marker; lanes 1-5 correspond to the
specified concentrations
Source: developed by the authors

The sensitivity of the method is 10 fg and is compa-
rable to published foreign methods for detecting other
lyssaviruses (Faye et al., 2017). This sensitivity is suffi-
cient for the diagnosis of rabies using saliva and brain
tissue samples from animals. The results of the sensi-
tivity determination are presented in Figure 6.

M4 -2 -3-4-5-6 -7-8-9-10

-

Figure 6. Electrophoregram showing RT-PCR sensitivity
at different amounts of rabies virus RNA template
Note: 1 - 100 ng; 2 -10ng; 3-1ng; 4 - 100 pg; 5- 10
pg; 6 -1 pg; 7-100fg; 8 -10fg; 9 -1 fg; 10 - 100 ag;

M - DNA marker
Source: developed by the authors

RT-PCR specificity testing showed that the devel-
oped method is specific exclusively for the rabies virus
and does not cross-react with the following viruses:
Aujeszky’s disease virus (Pseudorabies, Herpesviridae),
canine distemper virus (Paramyxoviridae), ruminant
plague virus (Morbillivirus, Paramyxoviridae) (Fig. 7).

Figure 7. Electrophoregram determining the specificity
of RT-PCR

Note: M - DNA marker; 1 - rabies virus RNA; 2 - ruminant

plague virus; 3 - Aujeszky’s disease virus; 4 — canine

distemper virus; MK - positive control, OK - negative

control

Source: developed by the authors

This study successfully optimised the parameters of
a one-step RT-PCR for detecting rabies virus (Rabies lys-
savirus) RNA using primers targeting the N gene region.
The method provides high specificity and sufficient sen-
sitivity for diagnosis. The simplified single-step protocol
and the absence of the need for expensive equipment
make this test system accessible to veterinary virology
laboratories in Central Asian countries. The sensitivity of
the method obtained in this study at the level of 10 fg
of rabies virus RNA is consistent with data from publi-
cations demonstrating the high analytical sensitivity of
molecular methods. The study by D. Dean et al. (1996)
established the effectiveness of DFA, but pointed out
its limitations when working with degraded samples,
which confirms the relevance of molecular approaches.
P. Heaton et al. (1997) demonstrated the advantages of
semi-nested PCR for the detection of six genotypes of
rabies and related viruses, which laid the foundation for
the development of modern pan-lyssavirus test systems.

Molecular genetic methods such as RT-PCR are
recognised as among the most reliable for the diagno-
sis of rabies, especially in situations where traditional
methods - such as immunodiagnostics or virological
testing - may be impossible or ineffective (Ashwini et
al., 2024; WOAH, 2024). A study by D. David et al. (2002)
showed that RT-PCR is capable of detecting the rabies
virus in decomposed brain samples that tested nega-
tive using a direct fluorescent test, confirming the ad-
vantages of molecular diagnostics in complex cases.
The development of real-time RT-PCR technologies has
significantly expanded the capabilities of laboratory
diagnostics. At the same time, it is critical to optimise
RT-PCR parameters to ensure the reliability and repro-
ducibility of results. In this study, the optimal anneal-
ing temperature was found to be 56°C, the MgCl, con-
centration 1.25 mM, the primer concentration 20 pM,
and the enzyme complex amount 0.25 units, which is
consistent with the recommendations for optimising
molecular test systems. D. Manalo et al. (2024), when

14 Bulletin of the Kyrgyz National Agrarian University, 2026, Vol. 24, No. 2



developing real-time RT-PCR for Philippine strains of
rabies virus, also emphasised the importance of opti-
mising the annealing temperature to prevent non-spe-
cific amplification, limiting the number of cycles to 35
to improve the accuracy of the analysis.

The specificity of the test system developed in this
study was confirmed by the absence of cross-reactiv-
ity with other viruses, including Aujeszky’s disease vi-
rus, carnivore plague virus, and ruminant plague virus.
These results are consistent with those of M. Faye et
al. (2017), who showed no non-specific amplification
and cross-reactivity with a wide range of other virus-
es belonging to the same taxonomic family. The use
of conservative regions of the N gene for primer and
probe design ensures high specificity while maintain-
ing the ability to detect different variants of the rabies
virus. At the same time, as pointed out by Yu. Gavrilo-
va et al. (2021), the sensitivity and reliability of molec-
ular systems can vary significantly depending on the
quality of the material, the conditions of primer selec-
tion, and reaction optimisation.

One important application of molecular diagnos-
tics is expanded epizootic surveillance, including the
testing of poor-quality material. C. Gigante et al. (2025)
showed that real-time RT-PCR successfully detected ra-
bies virus RNA in low-quality roadkill samples, which
informed rabies surveillance among wild animals in
areas of high interest for rabies control among wild an-
imals.J). Mauhay et al. (2023) investigated the possibility
of using used lateral flow devices (LFDs) for molecular
analysis of rabies virus, demonstrating high sensitivity
(96.2-100%) of the LN34 test for rabies diagnosis re-
gardless of the storage temperature of the devices. Mo-
lecular epidemiology based on RT-PCR is an important
tool for classifying viral diseases in animals, including
rabies,and provides a better understanding of epidemi-
ological links (Cliquet et al., 2014). Several aspects are
important to consider for the further development of
molecular diagnostic methods. M. Ashwini et al. (2024)
noted in a review of recent updates in laboratory di-
agnosis of rabies the need to introduce portable PCR
platforms and point-of-care tests for field conditions
and remote regions with limited resources. P. Wang &
L.Xing (2024) emphasised the role of rabies virus struc-
tural proteins in evading the immune response and the
importance of this understanding for vaccine develop-
ment, which is also relevant for molecular diagnostics,
as mutations in genes can affect the effectiveness of
primers and probes.

The data obtained confirm that careful primer se-
lection and optimisation of conditions yield good re-
sults even at low viral RNA concentrations, similar to
observations in regions with endemic rabies (Carabal-
lo et al.,2021; Faye et al., 2021). The developed RT-PCR
test system fits well into the modern practice of mo-
lecular diagnosis of rabies, both in terms of sensitiv-
ity and specificity, and can serve as a reliable tool for
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epizootic monitoring and rapid diagnosis. The results of
the study demonstrate the high efficiency of the devel-
oped RT-PCR test system and confirm the feasibility of
widespread use of molecular genetic methods for rap-
id and reliable detection of pathogens of particularly
dangerous zoonotic infections. The use of this approach
significantly reduces the time required for laboratory
confirmation of the diagnosis compared to tradition-
al methods, which is of fundamental importance for
the timely adoption of anti-epizootic and preventive
measures. The high sensitivity and specificity of the
developed test system make it possible to detect the
pathogen even at low concentrations of viral genetic
material in the samples under investigation, which is
especially important in the early stages of infection and
when examining clinical material with limited patho-
gen content. The method can be recommended for im-
plementation in routine diagnostic practice, as well as
for epizootic monitoring of rabies virus circulation in
wild animal populations.

Conclusions

During the studies, the optimal conditions for per-
forming a one-step reverse transcription polymerase
chain reaction for the detection of rabies virus RNA
were experimentally determined. It was found that
the best amplification efficiency and specificity were
achieved at a primer annealing temperature of 56°C,
a magnesium ion concentration of 1.25 mM, an “En-
zim mix” enzyme complex concentration of 0.25 units,
and a primer concentration of 20 pM. The combination
of these parameters ensured stable and reproducible
amplification of the target fragment of the N gene
of the rabies virus. Under the optimised conditions, a
clear amplification product of the expected size was
formed without signs of non-specific amplification,
which indicates the high selectivity of the developed
RT-PCR test system. In negative controls, amplification
products were absent, confirming the absence of con-
tamination and the correctness of the reaction setup.
The specificity of the test system was confirmed by the
absence of cross-amplification when studying other
viral samples, indicating that the reaction was direct-
ed exclusively at rabies virus RNA.

The sensitivity of the developed method was 10 fg
of rabies virus RNA, which indicates the high analyti-
cal sensitivity of RT-PCR and the ability to detect viral
genetic material at low concentrations in the samples
studied. This indicator is of significant importance for
early laboratory diagnosis and confirmation of the di-
agnosis, especially when studying clinical and patho-
logical material with a minimal virus content. The re-
sults obtained demonstrate the high efficiency of the
developed RT-PCR test system. Thus, the method can be
recommended for implementation in the routine diag-
nostic practice of veterinary laboratories. Prospects for
further research include: validation of the developed
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AHHoTauusa. KyTypMaHbl 1abopaTopusabiK XaKTaH TaK XaHa Te3 AMArHOCTUKANOOHYH MaaHWcK 6y 0OpYHYH
YKOTOPKY 3MM300TUSNbIK XXaHa MUAEMUONOTMUSBIK MaaHUCH, Xamnawbl XKaHa Yi XaHbl6apnapblHbIH ApacbiHAA KEHUPU
Tapanbilbl XaHa 3NMAEMMsITa Kaplbl XaHa anfblH anyy YapanapbiH ©3 ybarbiHAA KaHa HaTblKanyy Xyprysyy
3apblnabirbl MEHEH aHbIKTanaT. MHbeKuMsHbl NabopaTopusANbIK bIPAaCTOO YYYH Tanan KblbIHFAH y6aKbITTbl KbICKAPTKaH
XQHa OOPYHYH anraykbl CTafMANApbiHAA BUPYCTY aHbIKTOOHYH CE3rMYTUTMH YKOTropynaTKaH MONeKynspAablK-
reHeTUKasblK AMArHOCTUKANbIK bIKMaNapAbl KMPru3yy KowyMya MaaHure 33. byn nsnmnaeeHyH Makcatbl G1MON0OrusibIK
MaTepuangarsl KyTypMa BUpYCyHyH PHKCbIH MWweHMMAYY aHBIKTOO YUYYH MLWITENMN YblKKaH Bup BacKbluTyy Teckepu
TPaHCKpMNTa3a nonumepas ublHXblp peakuusacbiH (RT-PCR) uwren ubiryy >kaHa oOnNTUMangalwTbipyy OOMroH.
M3unpeene kytypMa BUpYCYHYH N reHu yuyH 6enrunyy 6up npaiMepnepam TaHA0O XaHa Tangoo, OLOHAOM 3ne 6up
6ackbiuTyy RT-PCRAMH HerMsrn napamMeTpaepuH onTUManaallTbipyy CbISKTYY MONEKYASPAbIK BMONOrMaIbIK biIkManap
KONAOHyNraH. byn nannaoeeHyH HaTblMXKacbiHAA KYTypMa BUPYCYHYH N reHMHUH CaKTanraH arMMarbiHa 6arbiTTanraH
RabF_N >xana RabR_N nparimMepnepu TaHaanbin anbiHraH, 6yn >Koropky aMnanduKaumsnbik e3revenykTy Kamcbi3
Kbinar. Mpaimepam Kyirysyy temneparypackl, MgClL, MOHYHYH KOHLEHTPAUMACHI )KaHa peakuma apanalmMacbiHaarb!
npaMMepAnH KOHLEHTPALMSACH! ChISIKTYY HErm3rM peakuus WapTTapbl U3UMNAEHUN, Tanganabl. MakcaTTyy BUMPYCTYK
PHK dparMeHTUHMH TYPYKTYY KaHa KaiTanaHyyuy Ky4eTynyLwyH KaMcbl3 KelnraH ontuManayy RT-PCR napametpnepu
6enruneram. Mutenmn YbikkaH NpOTOKON KyTypMa BUPYCYHYH PHKCbIH HaTbIXanyy aHbIKTal TypraHabIrbl KepceTynay
YKaHa AMarHo3ay 1abopatopuanbiK bipacToO0 YUHYH KONLOHYNYLWY MYMKYH. ANIbIHIaH XbIAbIHTbIKTap 6up 6ackbiuTyy RT-
PCRaM Te3 xaHa ce3rny Monekynsapablk AMarHoCTUKaNbIK bIKMa KaTapbl KONAOHYYHYH MYMKYHUYYYIYH TaCTbIKTAMIT.
Byn u3unpeeHyH npakTMKanbik 6aanyynyry MILTENMN YblKKAH XaHa onTuMangawTtbipbiiraH RT-PCR bikMacbiH
KYTypMaHbl AMArHOCTMKANO0O0 >XaHa 3MU300TUSANbIK MOHUTOPUHT XYPry3yy YYYH BeTEpUHapAbIK AMArHOCTUKANbIK
nabopatopusnapabiH XaHa MaanbiMaaMa 60pbopnopyHyH KYHYMAYK ULLUMHE KUPTU3YY MYMKYHUYIYTYHA KaTaT
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AHHOTauusA. AKTYanbHOCTb TOYHOM M BbICTPOM NaboPaTOPHOW AUMArHOCTUKM BeLleHCTBA ONpeaenseTcs BbiCOKON
3MNU300TUYECKON M INUAEMUONIOTMYECKOM 3HAYMMOCTbH laHHOr03aboneBaHUs, eroLMPOKO PaCcNpPOCTPAHEHHOCTbIO
cpeiu OMKUX U OOMALUHMX XXMBOTHbIX, @ TaKKe HeEOOXO0AMMOCTbI) CBOEBPEMEHHOIO NpoBeaeHUs 3PPEKTUBHBIX
NPOTUBO3MMU300TUUYECKUX WM MPODUNAKTUYECKUX MeponpuaTuid. [lomonHUTENbHY 3HAaYMMOCTb MpuobpeTaeT
BHE[pEHWE MONEKYNSPHO-TEHETUYECKMX METOA0B AMArHOCTUKU, NO3BONSKOLLMX COKPATUTL CPOKKM NabopaTopHOro
NOATBEPXKAEHUSN UHPEKLMM U NOBbICUTb YYBCTBUTENBHOCTb BbISIBIEHUS BUPYCA HA PAHHUX CTaAusixX 3aboneBaHus.
Llenbto HacToswen paboTbl aBngnack pa3paboTka U ONTMMM3ALLMSA OAHOCTYNEHYATOM 0OpaTHOWM TPAHCKPUMTa3HOW
nonumepasHoin uenHow peakuuu (OT-TLP), npenHasHauyeHHOM Ansg HagexHoro BbiseneHns PHK Bupyca 6eleHcTBa
B 6uonornmueckom Matepuane. B xope uccnenoBaHMs UCNONb30BaAM MOMEKYNsipHO-Ouonornyeckue Metoppbl,
BKIOUAKOLLMeE noabop U aHanus cneumduyeckmx npaiMepos kK reHy N Bupyca 6eleHCTBa, a TakKe ONTUMU3aLMI0
OCHOBHbIX NapaMeTpoB ofHocTyneH4yaTon OT-TLLP. B pesynbtate paboTsl 6611 nofobpaHbl npaimepbl RabF_N
u RabR_N, HanpaBneHHble Ha KOHCEPBATMBHbIN y4acTok reHa N Bupyca GelleHCTBa, YTO 06eCcneunno BbICOKYHO
cneumdUYHOCTb aMmnindukaumun. bbinn uccnefoBaHbl M NPOaHaNM3MPOBAHbI KOUYEBbIE YC/I0BUS NPOBELEHMS
peakuuu, BK/IKYas TeMnepaTypy OTKWra npanMepos, KOHUEHTpauuo noHoB MgCl, 1 KoHUeHTpauuio npaiMepos
B pEeakLMOHHOM CMecCu. YCTaHoBNeHbl onTuManbHble napametpbl OT-TILLP, obecneunBarlime cTtabunbHy U
BOCNPOM3BOAMMYK aMnindukauumio uenesoro dparmeHta BupycHoi PHK. [MokasaHo, 4To pa3paboTaHHbIN
npoTokon no3seonsieT 3¢pdekTnBHO BbiABNATL PHK BUpyca GelueHcTBa U MOXET NpUMEHATLCS A1 nabopaTopHOro
NOATBEPXAEHUS AmarHosa. [lonyyeHHble pe3ynbTaTbl MOATBEPXAANT LenecoobpasHOCTb MCMNOIb30BaHMUA
opHoctyneHuyaton OT-TLLP kak 6bICTpOro 1 4yBCTBMTENILHOrO METOAA MONEKYNSAPHOM AMArHOCTUKU. MpakTnyeckas
LLeHHOCTb PaboTbl 3aKNHOYAETCS B BO3SMOXHOCTU BHEAPEHUS pa3paboTaHHOro M ONTMMU3UpoBaHHoro Metoaa OT-
MUP B pyTMHHYHO OeATenbHOCTb BETEPUHAPHBIX AMATHOCTUYECKMX NnabopaTtopuit U pedepeHCHbIX LEeHTPOB AJis
[MAarHoCTUKK BelleHCTBa M NPOBELEHUS INMM300TUYECKOr0 MOHUTOPUHTA
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