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Identification of humoral immune responses to 60 kDa heat shock protein of Chlamydia trachomatis (HSP-60) is of
great diagnostic value, as evidence of probable autoimmune process and risk of pathology of female reproductive system.
To develop a highly ELISA kit for the detection of anti-HSP-60 antibodies should be used recombinant antigen of the
pathogen. A methodological development of biotechnology of recombinant HSP-60 (rHSP-60) with its accumulation in the
cytoplasm of E. coli in soluble form has been performed: the optimal parameters of cultivation producer (growth medium,
temperature, concentration of expression inducer and biosynthesis duration) providing a preferential (79%) accumulation
of the target protein in a soluble form. Purification technology was based on the usage of affinity chromatography on
glutathione-sepharose and enzymatic hydrolysis of GST-containing proteins using a clotting factor Xa, and gel filtration
on Sephadex G-75 for final purification. We carried out comparative studies of the activity of the obtained rHSP-60 as a
part of immunosorbent in ELISA for detecting specific IgG antibodies in human serums. The experiment results for the
group of positive serums were assessed based on the positivity index (a ratio of the average arithmetic value of optical
density in ELISA for positive and negative (cut off) serums). At the same recombinant protein concentration in the
immunosorbent for our obtained rHSP-60, we obtained a 30% higher Pl compared to the analogue commercial protein.
Of interest were the results of a comparison of the immunological activity of our obtained HSP-60 and its conjugate with
GST — positivity indices using these two proteins in the immunosorbent composition were comparable — 2.2 and 2.4,
respectively. At the same time, no interaction between serum immunoglobulins and GST enzyme was detected. Such data
indicate on absolute possibility of the use of the GST-conjugated rHSP-60 protein for immunodiagnostic purposes. It has
been proven that the obtained rHSP-60 preparations as well as its GST-conjugate were highly effective when used in the
immunosorbent composition in ELISA for the detection of specific IgG-antibodies.

Keywords: heat shock protein, Chlamydia trachomatis, recombinant protein, biosynthesis, chromatographic
purification.

Introduction. Urogenital chlamydiosis (UC) is
one of the most common sexually transmitted
infections. According to the World Health
Organization data, approximately 90 million people
are infected sexually with the pathogen Chlamydia
trachomatis every vyear (Tonuapyk, 2008). In
Ukraine, UC incidence is 80 people per 100
thousand residents. About 16% of pregnant women
are infected with Ch. trachomatis. The etiological
role of chlamydia has been established in 50-60% of
tubal infertility cases. A quarter of the cases of
ophtalmopathology and respiratory diseases in
newborns and young children are related to
chlamydia infection (Mcakos u np., 2010). One of
the most important components of the fight against
the UC spread is effective diagnostic of this disease,
which is carried out by both direct (detection of
antigens, nucleic acids, microscopy, and cultivation
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of the causative agent) and indirect (detection of
specific antibodies) methods. One of the methods,
which became widely used in UC diagnostics, is the
enzyme-linked immunosorbent assay (ELISA),
application of which allows differential diagnostics
to determine the stage and nature of the disease
course. For this purpose, studies of human blood
serum (plasma) and biological secrets for the content
of IgM, IgA, and 1gG antibodies specific to the
causative agent antigens are conducted. With long-
term persistence of Ch. trachomatis, there is an
increase in the expression of a 60 kDa heat shock
protein (HSP-60), which has high homology degree
with the analogue protein of human cells. Its
production results in a molecular mimicry
phenomenon that in its turn frequently causes
autoimmune processes. An increased level of the
immune system stimulation by the heat shock
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protein that occurs in a reinfection or persisting
infection results in chronic inflammation and tissue
cicatrization and can play a role in the pathogenesis
of endometrium and uterine appendage lesions. Such
immunopathological reactions can be a cause of
extrauterine pregnancy and tubal infertility (Mcaxos
u ap., 2010; Maspos u ap., 2010; Mykanraes u jap.,
2012). Therefore, an examination of patients
infected with Ch. trachomatis for the presence of
IgG antibodies to HSP-60 is of great importance. It
is obvious that for the creation of an appropriate
high informative ELISA test-kit, reference antigens
of the causative agent are necessary to have. The
most modern way to obtain the antigen proteins is
genetic engineering and molecular biotechnology
methods that ensure not only the standardization of
the obtained protein but also give an opportunity to
develop progressive technologies of protein
extraction and purification.

The goal of this study was to develop a
technology for obtaining and purification of
Ch. trachomatis recombinant HSP-60 as well as to
evaluate its use in immune diagnostics.

Materials and methods. Plasmid. The
recombinant pET42a/ChtHSP-60 plasmid used in
our work was constructed based on the pET42a(+)
expression vector (Novagen, USA) and contains a
full-size insert of the Ch. trachomatis HSP-60 gene
under control of the lac-operon promoter. The
recombinant pET42a/ChtHSP-60 plasmid also
contains the kanamycin resistance (Kan) gene, a
sequence encoding the glutathione-S-transferase
(GST) enzyme and T7 transcription terminator.

Growth media. Three variants of growth media
were used in the study: LB medium (0.5% yeast
extract, 1.5% tryptone, 0.5% NaCl); TB medium
(10% yeast extract, 10% peptone, 0.94% K;HPOL,,
0.22% KH:PO4, 0.8% glycerin), medium no. 3
(2.4% vyeast extract, 1.2% tryptone, 0.5% glucose,
0.0195% MgSOy4). The antibiotic kanamycin (50
pg/ml) was added to each growth medium.

Recombinant Ch. trachomatis HSP-60 expression
in the E. coli bacterial system. E. coli BL21 (DE3)
strain cells transformed with the pET42a/ChtHSP-60
plasmid were cultivated in different growth media
and at different temperatures in the presence of
kanamycin (50 pg/ml) and with intensive shaking
(250 rpm) until obtaining optical density ODsy =
0.4. To induce the recombinant protein expression,
isopropyl-p-thiogalactoside (IPTG) solution was
added. After incubation, the cells were collected by
centrifugation at 4000 g for 20 min, the cell pellet
was washed with chilled buffered saline, frozen and
stored at —70 °C. Cultivation parameters such as
temperature, time, IPTG concentration and growth
medium composition were the study objects.
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Affinity  purification of the recombinant
Ch. trachomatis HSP-60. The purification was
performed at 4°C. The cell pellet (2.0-2.5 g) was re-
suspended and lysed in 15 ml of lysing buffer (10
mM tris-HCI, pH 7.5, 150 mM NaCl, 50 mM NaF, 5
mM EDTA, 1% tryptone X-100, 1 mM
phenilmethylsulfonyl fluoride) in the presence of the
protein kinase inhibitor set (Roche, France). The
cells were homogenized by mechanical grinding
with sand; the obtained lysate was centrifuged at
17000 g for 20 min. A 50% glutathione-sepharose
suspension (GE Healthcare Bio-Sciences AB,
Sweden) in lysing buffer was added to the
supernatant and incubated for 2 hours while stirring.
Glutathione-sepharose was intensively washed with
50 mM tris-HCI, pH 7.5, 150 mM NaCl with 0.05 %
Twin-20 three times for 5 min and twice with 50
mM tris-HCI, pH 8.0. The proteins were eluted from
the affinity sorbent with 50 mM reconstituted
glutathione in 50 mM tris-HCI, pH 8.0, 150 mM
NaCl while stirring for 5 min. The glutathione-
sepharose was precipitated by centrifugation at 3000
rpm for 1 min. This operation was repeated three
times. The obtained eluates were pooled and
dialyzed against a buffer containing 20 mM tris-
HCI, pH 7.5, 150 mM NaCl, 1 mM dithiothreitol for
glutathione extraction. Concentration of GST-
conjugated protein was measured by Bradford
method. Proteins were stored at —20 °C in 50%
glycerin.

For isolation of the recombinant Ch. trachomatis
HSP-60 (rHSP-60) from the GST-conjugate (rHSP-
60-GST) Xa factor (Sigma, USA) was used. The
GST-conjugated protein bound to the glutathione-
sepharose and equilibrated with a buffer containing
50 mM tris-HCI, pH 8.0, 100 mM NaCl, 2 mM CaCl;
was subjected to proteolysis. The factor Xa was
added to the sorbent suspension at a quantity of 2 g
per 100 g of protein. The reaction was performed at
room temperature for 5 hours while stirring. The
sorbent was precipitated by centrifugation at 3000
rpm for 1 hour. The supernatant was collected and
transferred to the ultracentrifugation column Ultracel
YM-50 (Millipore, USA) and centrifuged for 20 min
at 10000 rpm. The filtrate was collected, the protein
concentration was measured by Bradford method, and
protein electrophotometric analysis was carried out.

Gel-filtration. This type of chromatography was
used to transfer the protein into another buffer and as
a method for purification of the target product from
minor proteins. The procedure was carried out on a
1.5 x 20 cm column with sephadex G-75 (Sigma,
USA). The elution of the preparation was performed
at a rate of 1 ml/min. Protein peak retention time
was registered spectrophotometrically at 280 nm,
buffer retention time was measured
conductometrically.
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Electrophoresis and densitometry. Electrophoretic
analysis of cell biomasses and proteins was carried
out in a 15% polyacrylamide gel (PAAG) in the
presence of 1% sodium dodecyl sulfate (SDS) in tris-
tricine buffer system (Paxmartymuna u ap., 2012).
Following molecular weight (MW) markers (Sigma,
USA) were used: trypsin inhibitor, soybean (20.0
kDa), trypsinogen, bovine pancreas (24.0 kDa),
carbonic anhydrase, bovine erythrocytes (29.0 kDa),
glyceraldehyde-3-phosphate dehydrogenase, rabbit
muscle (36.0 kDa), ovalbumin, chicken egg (45.0
kDa), glutamic dehydrogenase, bovine liver
(55.0 kDa), albumin, bovine serum (66.0 kDa),
phosphorylase B, rabbit muscle (97.0 kDa), B-
galactosidase, E.coli (116.0 kDa), myosin, porcine
heart (200.0 kDa). Scanning of stained
polyacrylamide gels and calculation of the target
protein content were carried out by TotalLab 1.10
software.

Indirect ELISA procedure. Antigen sorption was
done in 0.05 M carbonate-bicarbonate buffer (pH
9.6) overnight at 4 °C at a concentration of 4 pg/ml.
Free areas of the well plate were occupied by
incubation with bovine serum albumin solution. One
hundred pl of the studied human sera were added
into wells, incubated for 1 hour at 37°C, and washed
three times with phosphate buffered saline with
addition of 0.05% twin-20 (PBST), pH 7.2-7.4. For
detection of the conjugated antibodies, the
monoclonal anti-human IgG antibodies conjugated
with horseradish peroxidase were added to the plate
wells and incubated for 30 min at a 37°C. The plate
was washed three times with PBST and once with
water. As a substrate we used a 0.003% hydrogen
peroxide solution in 0.15 M citrate buffer, pH 5.0,
and 3,3’,5,5’-tetramethylbenzidine as a chromogen.
The reaction was stopped with 2 M sulfuric acid.
The absorbance at a wavelength of 450/620 nm was
measured on a spectrophotometer.

Results and discussion. E. coli BL21 (DE3)
strain cells were transformed with the recombinant
pET42a/ChtHSP-60 expression plasmid as well as
with a vector without the Ch. trachomatis HSP-
60 fragment. Kanamycin-resistant bacterial
transformants were examined for their ability to
synthetize the recombinant protein in the presence of
0.1mM IPTG by electrophoretic analysis. The
analysis of the obtained results showed that the
protein with a MW of 85 kDa (corresponds to the
MW of the GST-conjugate of Ch. trachomatis HSP-
60) was presented in the soluble and insoluble
protein fractions in the detergent solution (Fig. 1).
Thus, the target product was accumulated both in
inclusion bodies and in a soluble form. In this
regard, we conducted studies aimed to optimize the
cultivation conditions for the recombinant protein
producer and to increase its expression in E. coli
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cells in the soluble form. Among optimization

parameters, we determined the followings:
temperature and  cultivation  time, inducer
concentration (IPTG) as well as the growth medium
composition.

First of all, we conducted studies to determine an
optimal cultivation temperature based on the
maximum output of the target product in soluble
form. From described in literature different
temperature schemes for the cultivation of the
prokaryotic producers of recombinant proteins, two
basic approaches can be highlighted: first of them
proposes the cultivation of recombinant bacteria at a
stable temperature of 37°C (both for biomass
accumulation and for the target product synthesis)
(CnaBuenko u ap., 2003), another — transition from
the temperature of biomass increase (37°C) to the
temperature of recombinant protein synthesis (25-
28°C) (Yimos, 2005) that ensures more optimal
conditions for folding of the polypeptide chain of the
recombinant protein and can have effect on its
solubility degree and thus on further strategy of its
extraction and purification. Another methodological
approach is the so-called thermal shock (40-43°C)
using a strain with thermoinducible recombinant
gene (Gardella et al., 1990), which was not
applicable in our case.
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Fig. 1. Electrophoregram of rHSP-60-GST expression
results in E. coli BL21 (DE3) strain cells.

Note: 1 — cells transformed with the vector without insert;
2 — culture without expression induction; 3 — fraction of
total cell proteins; 4 — fraction of triton-soluble proteins;
5-7 — cells after 2, 3, and 4 hours of expression induction;
MW — molecular weight markers.
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A study of the effect of cultivation temperatureE. coli cell concentration in the cultural fluid
regime on target protein accumulation in the soluble(ODego decreased by 30%) and gradual increase in the
fraction was conducted in parallel with thesoluble recombinant protein content up to the maximum
determination of optimal concentrations of thevalue of 0.41 mg/ml. When IPTG concentration was
expression inducer: a series of parallel studies wasincreased in a range of 0.3+0.5 mM, we observed a
carried out at different temperature regimes (37°C;decrease in not only the biomass output but also in the
37°C/28°C) and different IPTG concentrations (0+0.5target product concentration. We relate such a
mM). Herein, the inducer was added when ODeggo = 0.4phenomenon to an increase of the toxic effect of the
was reached and cultivation proceeded for 2 morerecombinant product on producer cells: extremely high
hours; LB medium was used. The process was assessedaccumulation rate of the target protein (foreign for
based on cultural fluid optical density values and targetE. coli) results in not only a switch of the recombinant
protein concentrations in the soluble fraction calculatedprotein accumulation predominantly in the form of
by the densitometry method (Fig. 2). The study resultsinclusion bodies but also in a delay of the accumulation
showed that the most effective temperature regime atof the biomass itself. Fig. 3 shows results of the
almost all IPTG concentrations was bacterial culturecalculation of the total cell-produced recombinant
growing at a stable temperature of 37°C. Theprotein (at a stable cultivation temperature of 37°C) and
recombinant protein concentrations at differentits soluble fraction ratio. As it is seen from the obtained
temperature regimes after adding 0.4 mM IPTG wereresults, the highest portion of the target protein in the
statistically equivalent. However, this concentration ofsoluble form (almost 79%) is identified at an IPTG
the IPTG was not optimal — the highest output of theconcentration of 0.3 mM. Thus, the results of this stage
soluble recombinant protein (0.41 mg/ml) was recordedof the study showed that the optimal cultivation
after adding 0.3 mM IPTG. It is important that with anconditions were a temperature of 37°C and IPTG
increase of the inducer concentration in the medium in aconcentration of 0.3 mM.
range of 0+0.3 mM, we observed a gradual decrease in
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Fig. 3. Dependence of the recombinant protein content in a soluble form on the IPTG concentration.
Note: 1 — total content; 2 — soluble form concentration; 3 — portion of the soluble form.

The following block of the studies was aimed to
determine the optimal cultivation time and optimal
growth medium. These studies were conducted at a
stable cultivation temperature of 37°C and IPTG
concentration of 0.3 mM. The results of respective
experiments are shown on the Fig. 4. A significant
increase in the concentration of the soluble form of
recombinant product was observed within the first 3
hours upon addition of the inducer; therefore we can
make a conclusion that the optimal cultivation time
in this case is 3 hours. The best medium for producer
cultivation was LB medium; the worst results were

obtained using TB medium. The dynamics of the
change of a part of the target product in a soluble
form in time (Fig. 5) confirms the correctness of the
established optimal temperature for producer
cultivation. The absolute content of a soluble
fraction of the recombinant protein gradually
increases within 1+3 hours of the cultivation upon
inducer addition; however, its portion starts to drop
after the 2" hour of the cultivation. Thus, it is not
advisable to carry out the biosynthesis stage for over
3 hours.
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Fig. 4. Determination of the optimal growth medium and cultivation time for the recombinant protein producer
strain

Note: histograms — ODggo for the growth media LB, TB, and Me3; graphs — accumulation dynamics for a soluble form of the

target product in the growth media LB, TB, and /23
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The following block of the experiments was
aimed to develope the technologies of the target
product extraction and purification. It is necessary to
note that the recombinant pET42a/ChtHSP-60
plasmid used in our work assumed obtaining rHSP-
60 in the form of a conjugate with GST that implied
the use of affinity chromatography on glutathione-
sepharose as a basic element for extraction and
purification of the target product. Purity control of
rHSP-60-GST  after the affinity purification
procedure was carried out by electrophoresis in
PAAG with SDS. The obtained results (Fig. 6)
showed that besides a minor block with a MW close
to 85 kDa, several additional bands of minor
proteins with lower MWs were detected in the
preparation after affinity chromatography. Such data
also could indicate on the non-specific binding of
minor proteins with the affinity column. For
verification this assumption, we carried out an
additional ~ experiment, which involved the
incubation of the affinity sorbent with a solution of
tryptone-soluble proteins of a non-transformed E.
coli strain and electrophoretic analysis of the eluted
solution (fig. 6). The obtained results ruled out the
non-specific interaction of bacterial proteins with the
affinity sorbent. An alternative explanation of the
presence of minor protein components in the eluate
after affinity chromatography is the partial
hydrolysis of the obtained recombinant protein or
incomplete rHSP-60-GST translation. A study of the
stability of the recombinant protein stored at a
temperature of 4°C for 7 days showed no
accumulation of the minor protein portion (data are
not presented), hence, the most probable explanation
of the accumulation of a certain amount of minor
proteins is incomplete translation. This assumption
was confirmed at the following stages of the work —
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when assessing the perspective of the use of the
obtained recombinant protein for human anti-HSP-
60 IgG detection in ELISA. To do this, a fraction of
minor proteins was preliminarily separated from the
major protein by gel-filtration on Sephadex G-75

(fig. 7).
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Fig. 6. Electrophoregram of preparations during

purification of recombinant protein
Note: 1 - rHSP-60-GST before chromatographic
purification, 2 — cells in 2 hours after expression
induction, 3 — GST; 4 — proteins from lysates of non
induced cells which were adsorbed on the affine sorbent;
5 — proteins from lysates of induced cells which were
adsorbed on the affine sorbent; 6, 7 — cleavage of rHSP-
60-GST, proteins after 1 h and 6 h, respectively; 8 —
reference preparation of rHSP-60; MW — molecular
weight markers.
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When constructing the pET42a/ChtHSP-60
plasmid, we introduced a nucleotide sequence
coding the amino acid sequence, which is a specific
site for the recognition of the factor Xa. The
activated coagulation factor Xa (Stuart-Prower
factor) is a serine proteinase, which specifically
recognizes and hydrolyzes the amino acid sequence
lle-Glu (Asp)-Gly-Arg-|-X (X # Pro) (Ludeman et
al, 2003). Taking into account that factor Xa
recognition site is absent in the amino acid sequence
of Ch. trachomatis HSP-60 (GenBank:
AAS19618.1), there is a possibility for enzymatic
cleavage of the synthetized recombinant rHSP-60-
GST conjugate and extraction of rHSP-60.
Hydrolysis of the recombinant conjugate was carried
out on an affinity sorbent: factor Xa was added to
glutathione-sepharose suspension with immobilized
rHSP-60-GST protein conjugate. During this
procedure, Ch. trachomatis HSP-60 passed into
solution and eluted from the column. Enzyme
separation was done by ultracentrifugation with the
use of the commercial set Ultracel YM-50.

Within the framework of additional experiments,
we determined optimal conditions for the
recombinant protein proteolysis. The proteolytic
enzyme was used at a concentration of 10 ug per 1
mg of the rHSP-60-GST conjugate. At the same
time, at a temperature of 37°C, which was reported
by other authors (Nagai and Thogersen, 1987;
Schagger and von Jagow, 1987), we observed an
insignificant ~ accumulation ~ of  non-specific
hydrolysis products (the possibility of non-specific
protein cleavage was reported in the information
provided by the enzyme manufacturer). When the
enzymatic reaction temperature was decreased to
room temperature, it was possible to neutralize the
non-specific proteolysis. When studying the degree
of the recombinant conjugate hydrolysis in time, it
was found that full rHSP-60-GST cleavage occurred
within 6 hours (Fig. 6): after 6 hours of the
proteolytic cleavage, a band corresponding to MW
of the recombinant conjugate disappeared — only two
bands corrresponding to rHSP-60 and GST proteins,
were recorded on the electrophoregram. Output of
rHSP-60 after the protein conjugate proteolysis
composed 59% of the quantity of the protein
immobilized on the affinity sorbent that composed
84% of the theoretical output.

To assess the perspectives of the use of the
obtained rHSP-60 for the creation of highly sensitive
and specific means for invitro diagnostics, we
carried out comparative studies of the activity of the
obtained Ch. trachomatis HSP-60 as a part of
immunosorbent in  ELISA  for  detecting
corresponding specific antibodies of the IgG class in
human serums.
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During preliminary stages, we created an
evaluation serum panel (10 samples), including
samples preliminarily tested in  commercial
immunoenzyme sets for the content of 1gG-antibody
to the major protein of the Ch. trachomatis outer
membrane and lgG-antibodies to Ch. trachomatis
HSP-60.

As immobilization antigens in plate wells we
used: the obtained rHSP-60 and its protein conjugate
rHSP-60-GST, commercial recombinant
Ch. trachomatis HSP-60 protein (Bioclone Inc,
USA) and GST. Additionally, we carried out an
assessment of the immunological activity of minor
protein fractions contained in the eluate after the
affinity chromatography on glutathione-sepharose.
The experiment results for the group of positive
serums were assessed based on the positivity index
(PI) — a ratio of the average arithmetic value of
optical density in ELISA for positive and negative
(cut off) serums. Fig. 8 shows the results of this
study block: using the same recombinant protein
concentration in the immunosorbent, for our
obtained rHSP-60, we obtained a 30% higher PI
compared to the analogue commercial protein. Of
interest were the results of a comparison of the
immunological activity of our obtained rHSP-60 and
its conjugate with GST — positivity indices using
these two proteins in the immunosorbent
composition were comparable — 2.2 and 2.4,
respectively. At the same time, no interaction
between serum immunoglobulins and GST enzyme
was detected. Such data indicate on absolute
possibility of the use of the GST-conjugated HSP-60
protein for immunodiagnostic purposes. These
experiments also confirm our previous assumptions
on the nature of minor proteins contained in the
eluate after the affinity chromatography on
glutathione-sepharose: presence of insignificant
immunological activity (Pl = 1.12) unambiguously
evidences that these proteins are products of the
incomplete translation of the recombinant protein.
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Conclusions.

1. We have developed and justified optimal
technological parameters for obtaining and
purification of the recombinant Ch. trachomatis
HSP-60. It has been shown that the recombinant
protein accumulates in E. coli BL21 (DE3) strain
cells both in a soluble form and in inclusion bodies.
We determined optimal cultivation conditions for
the producer-strain for maximum accumulation of
the soluble form of the target product (79%): LB
medium, stable temperature of 37°C, IPTG
concentration 0.3 mM, and cultivation time 3 hours.

2. The developed method for the target product
purification is based on the use of the affinity
chromatography on glutathione-sepharose (obtaining
the rHSP-60-GST protein conjugate) and enzymatic
hydrolysis of the GST-containing protein using the
coagulation factor Xa (obtaining rHSP-60) as well as
gel-filtration on Sephadex G-75 for final
purification.

3. It has been proven that the obtained rHSP-60
preparations as well as its GST-conjugate are highly
effective when wused in the immunosorbent
composition in ELISA for the detection of specific
IgG-antibodies that makes possible their use for the
development of highly specific and sensitive
immunodiagnostic methods.
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BIOTEXHOJIOI'TSI OTPUMAHHA PEKOMBIHAHTHOTI'O BLJIKA TEILIOBOTI'O
HIOKY (HSP-60) CHLAMYDIA TRACHOMATIS TA OIIIHKA NEPCIHHEKTHUB UOT'O
BUKOPUCTAHHA Y CEPOJIOTTUYHINA JIATHOCTHIII

O. 10. I'ankin, O. b. Becapa6, A. C. I'pumiuna, O. M. [lyran, 0. M. I'ypxenko

Busienenns eymopanvnol imyHHOI 8i0n08I0i Ha b6inoK mennosozo uioky macoio 60 k/la Chlamydia trachomatis (HSP-
60) mac senuxe diacHocmuuHe 3HAYEHHS, Addce CBIOUUMb PO UMOSBIPHUL AYMOIMYHHUL npoyec ma pusux namono2ii
penpooykmugnoi cucmemu 'y JCiHOK. [[na po3pobKu  SUCOKOIHGOPMAmMueHo2o iMyHogphepmenmnozo Habopy O
susenenna anmu-HSP-60 anmumin neobxioHo mamu y po3nopsaodicenti 8i0n0GIOHI 6i0102iUHI KOMNOHEHMU, NepedyCim
oyuwgenuti oinox HSP-60. Haibinew cyuacHum € ompumanHsa OLIKI6-aHmMuU2eHie 3a 00NoMO20i0 Memoodi@ 2eHHOI
iHotCeHepii ma MmoneKyaaApHoi biomexHonoe2li, wo 3abe3neuye He MiNbKU CMAHOAPMU3AYII0 OMPUMY8AH020 OilKa, ane U
0ae MOAHCIUBICIL PO3POOAAMU NPOZPECUBH] MEXHON02I] 8UOLIeHHA MA OYUUeHHA OCMAaHHb020. IIposedeno Hayko8o-
Memoouuny pospooky biomexnonozii ompumanns pekomoinanmuozo HSP-60 (rHSP-60) iz nakonuuennam ocmannvozo
v yumonnazmi knimun E. coli y posuunHomy euensidi: 6cmaHO81eHi OnmumMaibHi napamempu KyibMuey8aHHs
npooyyenmy (nodicusHe cepedosuuje, memMnepamypd, KOnyenmpayis iH0ykmopa excnpecii ma mpuganicms diocunmesy)
3abesneuyioms nepegaicne (79%) naxonuuenus yinbogozo Oinka y poszuunuiu gopmi. Texuwonoeis ouucmru rHSP-60
6azyempcsi Ha BUKOPUCMAHHT AQIHHOL Xpomamoepaghii Ha enymamion-cegaposi ma pepmenmamugnoeo 2ioponizy GST-
6MICHO20 OLIKY i3 BUKOPUCIAHHAM (akmopa 320pmanHs Kposi Xa, a maxodc eenv-gpinempayii na Sephadex G-75 ons
doouuwennsi. Jlisi oyiHKu nepcnekmuse euxopucmanus ompumanozo rHSP-60 namu Oyamu nposedeni nopigHsivbHi
docnioocennst akmugnocmi ompumanozo HSP-60 Ch. trachomatis sk uacmunu imynocopbenmy y IDA 0ns eusenenns
8i0nogionux cneyugiunux anmumin kracy 19G y cuposamxax kposi nroounu. Y akocmi anmueenis 0ns immooinizayii y
JIVHKAX NaAaHwiemy euxopucmosyganu. eiacHo ompumani FHSP-60 ma uozo 6inkosuii xow’roeam rHSP-60-GST,
xomepyitinui ananoe ma GST. [Jodamkoeo nposodunu oyiHKY iMyHOIO2IYHOL akmuernocmi Gpaxyii MiHOpHUX OiIKi8, uo
Micmuaucs y enroami nicia aQinHoi xpomamozepagii Ha enymamion-cegpaposi. Pesynomamu ekcnepumenmis 015 epynu
NO3UMUBHUX CUPOBAMOK OYIHIOBANU 34 THOEKCOM NO3UMUBHOCMI — CHIBBIOHOUIEHHAM CepeOHbo20 apupmemuynozo
sHauennst onmuunoi eyemunu y I1®A ons nosumuenux ma necamusnux (cut off) cuposamox. ns ompumanozo rHSP-60
oyno ompumarno inoexc nosumuenocmi na 30% euwiti y NOPIGHAHHA (3 AHANOSIYHUM KOMEPYIUHUM NPOMEiHOM.
Hopiensanns imynonociunoi akmuenocmi ompumanozo rHSP-60 ma iioeo xon’roeamy iz GST zaceiouunu, wo indexcu
NO3UMUBHOCMI NPpU BUKOPUCIAHHI 080X OAHUX OLIKIE y CKIAOL iMyHocopOenmy Oyau sicmasHumu — 2,2 ma 2.4,
6i0noiono. bByro 0osedeno, wo ompumarni Hamu npenapamu rHSP-60, a maxoxc tioeo GST-xow’ioeamy €
BUCOKOAKMUBHUMU NPU IX SUKOPUCMAHHI Y CKIAOL IMYHOCOPOEHMY V IMYHOpEPMEHMHOMY aHANI3L OISl GUSGICHHS
cneyughiunux IgG-anmumin.

Kuouosi  cnosa: 6inok mennosoco woky, Chlamydia trachomatis, pexombinanmuuii 0in0K, Oiocurnmes,
xpomamozpagiuna ouucmxa.
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