Eurasian Journal of Applied Biotechnology. No.3, 2026
DOI: 10.11134/btp.3.2026.27

UDC: 578.821.2:578.5:602.4

OPTIMIZATION OF SERUM-FREE CULTIVATION OF RECOMBINANT SHEEPPOX VIRUS SSPV
(TK) OMP16 IN VERO CELLS

Burashev Ye.D.*
Yermekbai T.T.

, Rystaeva R.A.
, Sadikaliyeva S.O.

, Omarova Z.D.
, Zhugunissov K.D.

, Argimbaeva T.U. , Aubakir N.A.
, Chervyakova O.V.

, Tulendibayev A.B. ,

LLP «Research Institute for Biological Safety Problemsy», Gvardeyskiy settlement, Kordai district, Zhambyl region, Kazakh-
stan, 080409
*yerbol. bur(@gmail.com

ABSTRACT

Brucellosis remains a major zoonotic disease of global public health and veterinary importance. Recombinant capripox-
virus vectors have emerged as promising platforms for the development of next-generation vaccines owing to their favorable
safety profile, genomic stability, and ability to induce robust immune responses. The aim of this study was to optimize se-
rum-free cultivation conditions for the recombinant sheeppox virus strain SSPV (TK) OMP16 expressing the Brucella outer
membrane protein OMP16 in Vero cell culture.

The recombinant virus was propagated on Vero cell monolayers using Dulbecco’s Modified Eagle Medium (DMEM) sup-
plemented with 2% fetal bovine serum or serum-free OptiPro™ medium containing 1% L-glutamine. Adaptation to serum-free
conditions was achieved by five sequential blind passages in Vero cells. Viral biomass accumulation was evaluated at multi-
plicities of infection (MOI) of 0.01, 0.05, 0.1, and 0.5 TCID, /cell during cultivation periods ranging from 12 to 120 h. Infec-
tious activity was determined by TCID, assay in Vero cell culture.

Serum-free OptiPro medium supported efficient replication of the recombinant virus and produced infectious titers compa-

rable to those obtained in conventional serum-containing DMEM. The highest infectious activity of recombinant strain SSPV
(TK) OMP16 was 6.25 log TCIDso/cm? at an MOI of 0.1 TCIDso/cell at 96 h post-infection. Sterility testing confirmed the ab-

sence of bacterial and fungal contamination in all virus suspensions.

The optimized serum-free cultivation protocol provides a standardized approach for propagation of recombinant capripox-
virus vectors and represents a practical basis for further development and scale-up of recombinant vaccine production against

brucellosis.
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INTRODUCTION

Brucellosis remains one of the most important zoonotic
bacterial diseases worldwide and continues to pose a major
challenge to both public health and veterinary medicine, par-
ticularly in countries with extensive livestock production.
Caused by bacteria of the genus Brucella, the disease is pri-
marily transmitted to humans through direct contact with in-
fected animals or consumption of contaminated animal prod-
ucts [1,2]. Despite long-standing control programs, brucellosis
remains endemic in many regions, including Kazakhstan, re-
sulting in considerable economic losses and persistent epide-
miological risks [2,3].

To date, no licensed vaccine has been approved for the
prevention of human brucellosis despite decades of intensive
research [4,5]. Currently available live attenuated veterinary
vaccines have several well-recognized limitations, including
residual virulence, safety concerns, and the inability to reli-
ably differentiate infected from vaccinated animals (DIVA)
[5,6]. Consequently, the development of safe, genetically sta-
ble, and highly immunogenic recombinant vaccine platforms
has become one of the major priorities of modern biomedical
and veterinary biotechnology [6,7].

Recombinant poxvirus vectors are increasingly recognized
as versatile platforms for vaccine development owing to their
ability to induce both humoral and cellular immune responses,
together with their genomic stability and favorable safety pro-
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file [8,9]. Among them, capripoxviruses have attracted consid-
erable attention because of their restricted host range and their
capacity to express heterologous antigens efficiently [10]. The
recombinant strain SSPV (TK) OMP16 investigated in the
present study is derived from a thymidine kinase-negative at-
tenuated sheeppox virus engineered to express the Brucella
outer membrane protein OMP16, one of the major protective
antigens considered promising for recombinant vaccine de-
velopment against brucellosis [11,12].

Among the outer membrane proteins of Brucella spp.,
OMP16 has been identified as a promising antigen for recom-
binant vaccine development because of its ability to induce
protective cellular and humoral immune responses [11,13].
Experimental studies have demonstrated that recombinant
OMP16 elicits antigen-specific immune responses and con-
tributes to protection against Brucella infection, supporting
its potential use in next-generation vaccine development [11].

Optimization of virus cultivation technology represents a
critical step in the development of recombinant viral vaccines,
as it directly influences virus yield, process reproducibility,
and manufacturing efficiency. In recent years, serum-free cul-
tivation systems have attracted considerable interest owing to
their improved batch-to-batch consistency, reduced risk of ad-
ventitious contamination, simplified downstream processing,
and compliance with modern Good Manufacturing Practice
(GMP) requirements [14,15]. Furthermore, elimination of fe-
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tal bovine serum reduces biological variability and contributes
to better standardization of vaccine production processes. De-
spite these advantages, information regarding serum-free cul-
tivation and optimization of recombinant capripoxvirus propa-
gation remains limited. Therefore, optimization of cultivation
parameters under serum-free conditions is essential for the de-
velopment of scalable and standardized manufacturing tech-
nologies for recombinant viral vectors [16].

Accordingly, the aim of this study was to establish a stan-
dardized serum-free cultivation protocol for the recombinant
sheeppox virus strain SSPV (TK) OMP16 in Vero cell culture
by adapting the virus to OptiPro medium and determining the
optimal conditions for viral biomass accumulation.

MATERIALS AND METHODS

Recombinant virus

The recombinant sheeppox virus strain SSPV (TK)
OMP16 expressing the Brucella outer membrane protein
OMP16 was used throughout this study [12]. The virus was
obtained from the Collection of Microorganisms of the Re-
search Institute for Biological Safety Problems and propa-
gated in Vero cell culture. The infectious activity of the ini-
tial virus stock was 4.0 log TCID, /cm’®.

Cell culture

Vero cells (African green monkey kidney epithelial cells)
were used for virus propagation and titration. Cells were
maintained at 37°C in a humidified atmosphere containing
5% CO: and grown to fully confluent monolayers in 150 and
300 cm? tissue culture flasks (TPP, Switzerland).

Media and supplements

Dulbecco’s Modified Eagle Medium (DMEM, Sigma-Al-
drich, USA) was used as the growth medium for Vero cells.
For serum-containing cultivation, DMEM supplemented with
2% fetal bovine serum (FBS, Sigma-Aldrich, USA) and 1%
L-glutamine (Gibco, USA) was used as the maintenance me-
dium.

For serum-free cultivation, OptiPro medium (Thermo
Fisher Scientific, USA) supplemented with 1% L-glutamine
(Gibco, USA) was used. No animal serum components were
added to the serum-free medium.

Adaptation to serum-free conditions

The recombinant virus was adapted to serum-free Opti-
Pro™ SFM by five sequential blind passages in Vero cell cul-
ture. At each passage, virus-containing material was trans-
ferred to fresh confluent Vero cell monolayers maintained in
serum-free medium. Successful adaptation was confirmed
by the stable development of virus-specific cytopathic ef-
fect and reproducible virus replication throughout consecu-
tive passages.

Virus cultivation and biomass accumulation

The recombinant sheeppox virus strain SSPV (TK)
OMP16 was propagated on fully confluent Vero cell mono-
layers. Following virus adsorption for 60 min at 37°C in a
humidified atmosphere containing 5% CO-, the inoculum
was removed and replaced with the corresponding mainte-
nance medium. Infected cultures were incubated under the
same conditions, and cytopathic effect (CPE) development
was monitored daily using an inverted microscope.

To determine the optimal conditions for viral biomass ac-
cumulation, confluent Vero cell monolayers were infected at
multiplicities of infection (MOI) of 0.01, 0.05, 0.1, and 0.5
TCIDso/cell. Virus-containing samples were collected every
6 h beginning at 12 h post-infection and continuing until 120
h post-infection. Four independent culture flasks were sam-
pled at each time point for subsequent determination of in-
fectious activity.

Following sample collection, the culture medium was re-
moved and infected monolayers were gently washed with
phosphate-buffered saline (PBS). The cell-associated virus
was released by a single freeze—thaw cycle at —20°C and sub-
sequently used for infectious activity determination.

Determination of infectious activity

Infectious activity of the recombinant virus was deter-
mined by end-point titration using ten-fold serial dilutions
in 96-well microplates containing confluent Vero cell mono-
layers. All experiments were performed in quadruplicate. Vi-
rus titers were calculated according to the Reed and Muench
method and expressed as log TCIDso/cm?.

Statistical analysis

All experiments were performed in four independent rep-
licates. Quantitative data are presented as mean =+ standard
deviation (SD). No variation was observed among replicate
measurements obtained under identical experimental condi-
tions; therefore, the calculated SD values were zero. Descrip-
tive statistics were used for data analysis.

Sterility testing

Sterility testing of virus-containing suspensions was per-
formed according to the requirements of GOST 28085-89.
Samples were inoculated into Sabouraud medium, Meat-Pep-
tone Broth (MPB), Meat-Peptone Liver Broth (MPLB), and
Meat-Peptone Agar (MPA), followed by incubation under ap-
propriate conditions for 14 days. The absence of bacterial and
fungal growth throughout the incubation period confirmed the
sterility of all virus preparations.

RESULTS

Adaptation of SSPV (TK) OMP16 to serum-free OptiPro
medium

The recombinant sheeppox virus strain SSPV (TK)
OMPI16 was successfully adapted to serum-free OptiPro™
medium after five sequential blind passages in Vero cell cul-
ture. Stable virus replication was maintained throughout the
adaptation process, and development of virus-specific cyto-
pathic effect remained comparable to that observed in con-
ventional DMEM supplemented with 2% fetal bovine serum.
These findings demonstrate that serum-free OptiPro™ me-
dium supports efficient propagation of the recombinant virus
without detectable loss of infectivity.

Cytopathic effect of recombinant virus in Vero cells

Cytopathic effect (CPE) induced by the recombinant
sheeppox virus strain SSPV (TK) OMP16 was assessed by
microscopic examination of infected Vero cell monolayers
during cultivation. Typical virus-induced cytopathic changes
became evident between 72 and 96 h post-infection (Figure
1). The observed CPE was characterized by cell rounding, cell
degeneration, aggregation of infected cells, and subsequent
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detachment from the culture surface. By 96 h post-infection,
Figure 1. Representative cytopathic eftect induced by the

recombinant sheeppox virus strain SSPV (TK) OMP16 in Vero
cells: (a) 72 h post-infection; (b) 96 h post-infection.

approximately 80—90% of the cell monolayer exhibited char-
acteristic cytopathic alterations.

Comparison of infectious activity in different maintenance
media

The infectious activity of recombinant strain SSPV (TK)
OMP16 cultivated in serum-free OptiPro medium was com-
pared with virus propagated in conventional DMEM medium
supplemented with fetal bovine serum.

The obtained results demonstrated that serum-free Opti-
Pro medium supported efficient replication of the recombi-
nant virus comparable to serum-containing cultivation con-
ditions (Table 1). The infectious activity of the virus reached
6.25 log TCID, /cm3 in both media systems.

These findings indicate that serum-free OptiPro medium
may be effectively used for propagation of recombinant
sheeppox virus without reduction of viral infectivity.

Optimization of multiplicity of infection MOI for viral bio-
mass accumulation

The influence of multiplicity of infection MOI on viral
biomass accumulation was evaluated using infection doses of
0.01, 0.05, 0.1, and 0.5 TCIDso/cell during 120 h of cultiva-
tion. Viral infectivity was monitored at different time points
to determine the optimal infection dose and cultivation period
for recombinant virus production.

At an MOI of 0.1 TCIDso/cell, infectious activity gradually
increased during cultivation and reached the maximum value
of 6.25 log TCID, /ecm3 at 96 h post infection. After this time
point, a gradual decrease in viral titer was observed.

A similar pattern of viral accumulation was observed at

Figure 2. Accumulation kinetics of recombinant virus SSPV
(TK) OMP16 in Vero cells at an MOI of 0.1 TCID, /cell. Data are
presented as mean + SD (n =4)

Figure 3. Accumulation kinetics of recombinant virus SSPV
(TK) OMP16 in Vero cells at an MOI of 0.5 TCID, /cell. Data are
presented as mean + SD (n =4)

an MOI of 0.5 TCID_/cell; however, the maximum infec-
tious activity was lower than that observed at an MOI of 0.1
TCID, /cell.

At an MOI of 0.5 TCID, /cell, infectious activity pro-
gressively increased during cultivation and reached 5.75 log
TCID, /cm3 at 96 h post infection. Further cultivation resulted
in a gradual decline in viral infectivity.

Reduction of the infection dose to 0.05 TCID, /cell re-
sulted in slower virus accumulation kinetics and lower infec-
tious activity.

At an MOI of 0.05 TCID,/cell, infectious activity in-
creased gradually throughout cultivation and reached a max-
imum value of 4.5 log TCID, /cm3 at 102 h post infection.
Further incubation resulted in a slight decrease in viral in-
fectivity.

The lowest multiplicity of infection evaluated in this study
(0.01 TCID,/cell) resulted in the slowest virus accumulation
kinetics among all experimental groups.

Table 1. Comparison of infectious activity of recombinant strain SSPV (TK) OMP16 cultivated in serum-containing and

serum-free maintenance media

Maintenance medium

Infectious activity

DMEM + 2% FBS

6.25 + 0.00 log TCID50/cm®

OptiPro serum-free medium

6.25 + 0.00 log TCIDso/cm?®
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Figure 4. Accumulation kinetics of recombinant virus SSPV (TK)
OMP16 in Vero cells at an MOI of 0.05 TCID50/cell. Data are
presented as mean + SD (n = 4)

Figure 5. Accumulation kinetics of recombinant virus SSPV (TK)
OMP16 in Vero cells at an MOI of 0.01 TCID, /cell. Data are
presented as mean + SD (n = 4)

Figure 6. Comparative accumulation kinetics of recombinant virus
SSPV (TK) OMP16 in Vero cells at different multiplicities of
infection. Data are presented as mean + SD (n = 4)

At an MOI of 0.01 TCID,/cell, infectious activity in-
creased slowly throughout the cultivation period and reached
a maximum value of 3.75 log TCID, /cm3 at 114 h post infec-
tion. Compared with the other experimental groups, virus ac-
cumulation occurred more slowly and reached a lower maxi-
mal infectious activity.

To facilitate direct comparison of virus accumulation ki-
netics under different infection conditions, the results obtained
for all tested multiplicities of infection were combined into a
single comparative graph.

Comparative analysis of viral accumulation kinetics re-
vealed substantial differences depending on the multiplicity
of infection. The highest infectious activity (6.25 log TCID,/
cm3) was obtained at an MOI of 0.1 TCID, /cell after 96 h
post infection.

Atan MOI of 0.5 TCID, /cell, infectious activity reached
5.75 log TCID, /ecm3 at 96 h post infection, whereas lower
multiplicities of infection (0.05 and 0.01 TCID50/cell) re-
sulted in maximum infectious activities of 4.5 and 3.75 log
TCID, /cm3 after 102 and 114 h post infection, respectively.

Determination of optimal cultivation period

Based on the comparative analysis of virus accumula-
tion kinetics, the optimal cultivation conditions for recom-
binant strain SSPV (TK) OMP16 were identified as an MOI
of 0.1 TCIDso/cell with a cultivation period of 96 h, at which
the highest infectious activity of 6.25 log TCIDso/cm* was
achieved.

Further cultivation beyond 96 h did not result in addi-
tional virus accumulation and was accompanied by a gradual
decline in infectious activity. Therefore, 96 h post-infection
was selected as the optimal harvesting point for production
of recombinant virus under serum-free cultivation conditions.

Sterility assessment of virus suspensions

Sterility testing was performed on virus-containing sus-
pensions obtained following cultivation of recombinant strain
SSPV (TK) OMP16 under serum-free conditions. All tested
samples complied with the sterility requirements specified
by GOST 28085-89. No bacterial or fungal contamination
was detected during the 14-day incubation period in any of
the inoculated culture media, including Sabouraud medium,
meat-peptone broth, meat-peptone liver broth, and meat-pep-
tone agar.

These findings confirmed the microbiological purity of all
virus-containing suspensions and their compliance with estab-
lished sterility requirements.

DISCUSSION

The transition from serum containing to serum-free cul-
tivation systems represents an important direction in the de-
velopment of modern cell culture-based vaccine manufactur-
ing. Fetal bovine serum provides essential growth-promoting
components but is associated with batch-to-batch variability,
undefined composition, potential introduction of adventitious
agents, and additional downstream purification requirements.
Accordingly, serum-free and chemically defined media are in-
creasingly considered preferable for the development of stan-
dardized and scalable viral production processes [14,15,17].
Recent studies have demonstrated that serum-free media can
support both Vero cell proliferation and efficient production
of different viral vectors and vaccine candidates, confirming
the suitability of Vero-based serum-free platforms for biophar-
maceutical manufacturing [17-21].

In the present study, recombinant sheeppox virus strain
SSPV (TK) OMP16 was successfully adapted to serum-free
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OptiPro™ SFM, while maintaining an infectious activity
comparable to that obtained in conventional DMEM sup-
plemented with fetal bovine serum. This observation indi-
cates that removal of serum from the maintenance medium
did not adversely affect propagation of the recombinant virus
in Vero cells. Similar findings have been reported for other
viral production systems in which serum-free Vero cultures
maintained virus yields comparable to serum-containing pro-
cesses. Alfano et al. demonstrated that chemically defined se-
rum-free formulations supported robust virus production in
Vero cells, while serum-free production platforms have also
been successfully applied to recombinant vesicular stomati-
tis virus-based vaccine vectors [17—-19]. These observations
support the broader applicability of serum-free Vero cell sys-
tems for recombinant viral vector production.

An important outcome of the present study was the iden-
tification of the multiplicity of infection as a critical parame-
ter affecting the kinetics and efficiency of recombinant SSPV
(TK) OMP16 accumulation. Among the tested infection
doses, an MOI of 0.1 TCIDso/cell provided the most favor-
able virus accumulation profile, with peak infectious activity
achieved at 96 h post-infection. From a bioprocess perspec-
tive, optimization of MOI is important because the initial pro-
portion of infected cells influences the subsequent spread of
infection, duration of productive replication, extent of cyto-
pathic damage, and harvesting time. Studies involving other
viruses propagated in Vero cells have similarly shown that in-
fection parameters, including MOI and time of infection, can
substantially influence final virus yield and process produc-
tivity [18-20].

Increasing the MOI from 0.1 to 0.5 TCIDso/cell did not im-
prove the final infectious virus yield. Although a higher in-
oculum may increase the proportion of cells infected during
the initial phase of cultivation, it can also accelerate devel-
opment of cytopathic changes and reduce the period during
which metabolically active cells remain available to support
virus production. The lower maximal infectious activity ob-
served at MOI 0.5 in the present study is therefore consistent
with the general principle that increasing the infection dose
does not necessarily result in proportionally higher virus pro-
ductivity. Rather, successful optimization requires a balance
between rapid initiation of infection and maintenance of a
sufficiently viable cell population throughout the productive
phase of cultivation. Similar process-dependent effects of in-
fection conditions have been emphasized in studies of cell cul-
ture-based viral vaccine production and bioreactor process op-
timization [19,20].

Conversely, lower multiplicities of infection (0.05 and
0.01 TCIDso/cell) resulted in slower virus accumulation and
delayed achievement of peak infectious activity. This pattern
can be explained by the smaller proportion of initially infected
cells, requiring additional replication cycles for infection to
spread throughout the monolayer. Consequently, lower MOI
values prolonged the cultivation period and resulted in lower
maximal infectious activities under the conditions evaluated
in this study. Taken together, these findings indicate that both
unnecessarily high and excessively low infection doses may
reduce overall process efficiency, highlighting the importance
of experimentally defining the MOI for each virus—cell cul-
ture system rather than directly extrapolating conditions es-
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tablished for other viral vectors.

The selected harvesting time of 96 h post-infection also
has practical technological significance. Prolongation of cul-
tivation beyond the period of maximum infectious activity did
not improve virus yield and was followed by a gradual de-
cline in infectivity. Determination of the appropriate harvest-
ing point is an important component of viral process devel-
opment because extended cultivation may increase cell debris
and released host-cell components while providing no addi-
tional gain in infectious virus. Modern viral vaccine man-
ufacturing therefore increasingly relies on coordinated op-
timization of MOJI, infection time, harvesting strategy, and
cultivation platform rather than optimization of individual pa-
rameters in isolation [18-20].

The present findings are also relevant to subsequent pro-
cess scale-up. Serum-free Vero systems have been success-
fully transferred from conventional adherent cultures to
microcarrier, fixed-bed, and suspension-based bioreactor plat-
forms for production of recombinant viral vectors [18-20].
More recently, serum-free cultivation of recombinant capri-
poxvirus in Vero cells has been demonstrated using dynamic
microcarrier- and macrocarrier-based culture systems, pro-
viding direct evidence that recombinant capripoxvirus pro-
duction can be transferred toward scalable cultivation formats
[22]. Together with the results of the present study, these data
support the feasibility of developing a standardized upstream
production platform in which serum-free medium, optimized
infection parameters, and controlled harvesting time can sub-
sequently be integrated into larger-scale cultivation systems.

The present study was focused primarily on optimization
of upstream cultivation parameters under laboratory-scale
monolayer conditions. Therefore, further work should eval-
uate process reproducibility during scale-up and determine
whether the selected cultivation parameters remain optimal
in dynamic culture systems. Additional assessment of re-
combinant virus stability during serial serum-free propaga-
tion and confirmation of consistent expression of the inserted
OMP16 antigen would further strengthen characterization of
the production platform. Nevertheless, the comparable virus
yield obtained under serum-free and serum-containing condi-
tions, together with the identified optimal MOI and harvesting
time, provides a practical basis for further development of a
standardized production process for recombinant capripoxvi-
rus-based vaccine candidates.

CONCLUSION

This study established optimized serum-free cultivation
conditions for the recombinant sheeppox virus strain SSPV
(TK) OMP16 using Vero cells. Adaptation of the recombinant
virus to OptiPro™ serum-free medium maintained infectious
activity comparable to that achieved under conventional se-
rum-containing cultivation, demonstrating the suitability of
serum-free conditions for propagation of the recombinant vi-
rus. Among the evaluated cultivation parameters, an MOI of
0.1 TCIDso/cell and a harvesting time of 96 h post-infection
provided the optimal balance between virus accumulation,
infectious activity, and cultivation efficiency. Sterility testing
confirmed compliance of the obtained virus suspensions with
established microbiological quality requirements.

The optimized cultivation strategy developed in this study
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provides a standardized laboratory-scale platform for produc-
tion of recombinant SSPV (TK) OMP16 and may serve as a
basis for further optimization and scale-up of recombinant
capripoxvirus manufacturing processes. The obtained results
contribute to the development of serum-free cultivation tech-
nologies for recombinant viral vectors and support future ap-
plication of standardized production systems for veterinary
vaccine development.
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VERO KACYIIA OCIHAICIHJIE SSPV (TK) OMP16 PEKOMBUHAHTTBI KOM HIEMIETT
BUPYCHIH OCIPY/IIH KAH CAPBICYBICHI3 ’KAFJIAWNJIAPBIH OHTAMJIAHJIBIPY

TYHUIH

Bpy1emies Oykin aieMie KOFaMIbIK ICHCAYIIBIK CaKTay KOHE BETCPUHAPHS cajlajiaphl YIIIH eIyl Kayill TOHIIPETiH MaHbI-
31161 300HO3/IBIK Ay pyIap/bIH Oipi 6ok TadbuIabl. KanpumnokcBupycrap HeriziHaeri pekOMOMHAHTTHI BUPYCTHIK BEKTOPIIAP
KayiIci3airiMeH, TeHeTHKAIIBIK TYPaKThUIBIFBIMEH KoHE JKOFaphl HIMMYHOTCHIUTINIMEH epeKIeIeHeTiH )kaHa OybIH BaKIIMHaIa-
PBIH 33ipieyre apHaJIFaH IMepCleKTUBAIB IIaThopMa peTiHie KapacTeipbuiaasl. Ockl 3epTTeyain Makcarsl Brucella TybicbiHa
xararblH OakTepusiapasiy OMP16 anturenin sxcrpeccustiaidteia SSPV (TK) OMP16 pekoMOHMHAHTTBI KOW IIEIIEri BUPY-
CBHIHBIH IITAMMBIH Vero jkacylia JakblIbIHJIa KaH capbICyChI3 XKaFiaiia ecipyiH OHTalIbl apaMeTpIIepiH aHbIKTay OOJIbI.

PexomMOuHaHTTHI BUpYC Vero xacylianapblHbIH ©CiHAICIHAEe SMOPHOHAIIBI ipl Kapa MaJl CapbICybIMEH TOJIBIKTHIPBUIFaH
Dulbecco’s Modified Eagle Medium (DMEM) kopekrik opTackinaa xxaHe Kypambiaaa 1% L-mmyramun 6ap OptiPro kaH ca-
PBICYCBI3 OpTachIH/Ia ecipiyii. BupycTsl KaH capbICychl3 skaraaiiapra OeiMaey Ke3eKTi maccaxaap JKyprisy apKbliIbl XKy3ere
achIpBIIIIBL. BUPYCTHIK OMOMaccaHbIH )KUHAKTAIYBI XKYKTBIPYABIH apTypii ecenikrepinge (MOI) — 0,01; 0,05; 0,1 xxane 0,5
TL, /xacymma nenreiinge, 12—120 carar apaibIFbIHIAFb ©Cipy Ke3eHaepinae Oarananabl. Mndekuusmbik 6encenaitix Vero
KacylrajgapblHJia TUTPIIEY SiCIMEH aHBIKTaJIJIbI.

3eprrey HoTkecinge OptiPro kaH capbICychI3 OpTachIHBIH PEKOMOMHAHTTHI BUPYCTHIH THIMII PEIUTHKAIMICHIH KaMTaMa-
CBI3 €TETIHIH XOHE OHBIH KepceTKimTepi HocTypii capsicy MeH DMEM opTachkiMeH caipICTRIpMaITbl eKeHiH KopceTTi. SSPV
(TK) OMP16 pekoMOWHAHTTHI IITAMMBIHBIH €H KOFaphl HHPEKIHSIIHIK Oencenainiri 96 cararrad keitin MOI 0,1 TL[I[SO/ma-
cyma kesinge 6,25 lg TL, /em® kypamsl. CTepHIbALTIKKE )KYPTi3iTeH CHIHAKTap OapibIK BUPYCKYPaMIBI CyCIIEH3HAIapaa
OaKTepUSIIBIK JKOHE CaHBIPAyKYJIAKTHIK JIACTAHYbI OOJIMAaFaHBIH PacTapbl.

Y chIHBUTFaH KaH CapBICYChI3 ocipy XKyiieci peKoMOWHAHTTHI KaPUIIOKCBUPYCTHIK BEKTOpIapAbl KOOCUTYMiH CTaHIapT-
TaJFaH TOCLI1 OONBIT TaOBIIA B! JKOHE OpyIIeIuIe3re Kapchl BaKIIMHAIBIK KaHIUAATTap bl 931piiey MEH Oapasl OHIIPiCTIK AeH-
reiire JeiiH YIFalTy TEXHOIOTHUIAPBIH XKETUIAIPY YINiH Hai1amaHbUTybl MYMKIiH.

Heri3ri ce3mep: pexoMOnHaHTTHI Ko# miereri Bupycel, SSPV (TK) OMP16, kau capricychi3 ecipy, Vero jxacyliagapsl, pe-
KOMOWHAHTTHI BaKIIMHA, OpYIEIUIe3re KapCchl BAaKIIMHA.
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ONITUMU3ALIAA BECCBIBOPOTOYHOI'O KYJIBTUBUPOBAHUSA PEKOMBUHAHTHOI'O
IITAMMA BUPYCA OCIIbI OBEII SSPV (TK) OMP16 B KYJIBTYPE KJIETOK VERO

ABCTPAKT

Bpymenies ocraercst ofHUM U3 HanboJee 3HAYMMBIX 300HO3HBIX 3a00JI€BaHMUI, IPECTABIAIOMINX CEPHE3HYI0 MPOOIeMy
JUIs OOLIECTBEHHOTO 3/IpAaBOOXPaHEHHs M BETEPUHAPHH BO BCEM MHpe. PeKOMOMHAHTHBIE BUPYCHBIE BEKTOPHI HA OCHOBE
KalpHIIOKCBUPYCOB PACCMaTPUBAIOTCS KaK MEPCIEKTUBHBIC MIaTQOPMBI ISl CO3/IaHUs BAaKI[TH HOBOT'O TIOKOJICHHUs! Oiaroapsi
uX 0€30MaCHOCTH, TEHETHYECKON CTaOMIBHOCTH M BBICOKOH MMMYHOTE@HHOCTH. L{ebi0 HaCTOSIIETo NCCIIeI0BAHNUS SBIAJIACH
ONTUMHM3ALIUS YCIOBUI O€CCHIBOPOTOYHOTO KYJIBTHUBHPOBAaHUS PEKOMOWHAHTHOTO MITaMMa Bupyca ociibl oBerr SSPV (TK)
OMP16, sxcnpeccupyroriero antured OMP16 6akrepuii poaa Brucella, ¢ ucrnonb3oBaHreM KyJIbTyphl KIECTOK Vero.

B xoze ontumMH3anny peKOMOWHAHTHBINA BUPYC KYJBTUBUPOBAIM Ha MOHOCIIOE KJIETOK VEro ¢ MCIIOJIb30BAaHHEM CPEZb
Dulbecco’s Modified Eagle Medium (DMEM), conepskamieit SMOpHOHAIILHYIO CHIBOPOTKY KPOBH KPYITHOTO pPOTaToro CKOTa,
a Takxe OecceiBopoTouHOl cpenbl OptiPro, nononxennoit 1% L-rmyramMuba. Apanrtanuio BUpyca K 0eCChIBOPOTOYHBIM
YCIIOBUSIM MPOBOAMIN METOJIOM IOCJEeI0BaTEeIbHBIX CIIENbIX Naccaxkeil. HakonneHne BUpycHOW GHMoMacchl OleHUBAIN
HpH MHOXeCTBEHHOCTH 3apaxenus (MOI) 0,01; 0,05; 0,1 u 0,5 TL/JI, /xneTky B Teuenue 12-120 4 KyIbTUBHPOBAHMUS.
MNHpeKITMOHHYI0 aKTUBHOCTh ONPEACISUIA METOJIOM TUTPOBAHHUS B KYJIBTYpe KJIETOK Vero.

YcraHoBieHo, 4yTo OecceiBoporoyHas cpena OptiPro obecrieunBaer 3pPEeKTUBHYIO PEIIIMKALNI0 PEKOMOMHAHTHOTO
BHpYCa, COMOCTABUMYIO C TPAIUIIMOHHON ChIBOpOTOUHOU cpenoit DMEM. MakcumaibHast WHQEKIIMOHHAS aKTHBHOCTH
pexombunanTHOTO TamMma SSPV (TK) OMP16 cocrasuina 6,25 lg T, /em® mpu MOI 0,1 TLJL, /xneTky vepe3 96 1 mocie
3apakeHus. VcnpITaHust Ha CTEPHIIBHOCTD TIOTBEPAMIIN OTCYTCTBUE OaKTepHaIbHOM M rpHOKOBOM KOHTaMHMHAIIMU BO BCEX
HCCIIEJOBAaHHBIX BUPYCCOAEPKALIUX CYCIICH3USX.

Pa3pa60TaHHaﬂ 6GCCBIBOpOT0‘IHa$I CHUCTEMa KYJIbTUBUPOBAHUA MPEACTABIACT coboit CTaH,E[apTI/ISI/IpOBaHHHﬁ moaxoQ
K Pa3MHOXCEHHIO peKOM6I/IHaHTHLIX KalpUIOKCBUPYCHBIX BEKTOPOB U MOKET OBITh HMCIIOJb30BaHa JIIA nanLHeﬁmero
COBCPHICHCTBOBAHUS U MaCH.ITa6I/IpOBaHI/I$[ TEXHOJIOTHI NOJYyUCHHS BAKIMHHBIX KAHAWAATOB IPOTUB 6pyuennesa.

KittoueBrle coBa: pekoMOMHAHTHEIH BHpYC ocmbl oell, SSPV (TK) OMP16, 6eccriBopoTOdHOE KYIFTHBHPOBAHHE, KIETKH
Vero, pekoMOWHaHTHasI BaKLHA, BAKLIHA [IPOTHB OpyLeuiesa.
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