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ABSTRACT

The GPR161 is a receptor of the GPCR family and identified as a prognostic
biomarker for triple negative breast cancer (TNBC). TNBC characterized by lack of
expression of the estrogen receptor (ER), progesterone receptor (PR) and epidermal
growth factor receptor (Her2), early recurrence and poor prognosis. The GPR161 is
an important regulator of the proliferation and migration of cancer cells. However,
anti-GPCR receptor drugs are rarely used in the treatment of cancer, despite
evidence of receptor involvement in various aspects of cancer development. Upon
receipt of monoclonal antibodies, the success of the study is associated with the
presence in sufficient quantities of pure antigen preparations. Recently, gene
synthesis under de novo conditions has become a powerful tool in biotechnology. A
number of methods have been described, representing thermodynamic balanced
methods based on polymerase chain reaction (PCR). This paper presents the results
of gene synthesis and the preparation of a recombinant extracellular fragment of
the receptor.

To obtain a recombinant protein, an area located outside the cell membrane
between the 4th and 5th helix of the receptor was selected. A genetic construct based
on the pET32 vector carrying the extracellular fragment of the human GPR161
receptor has been developed and obtained. Strain Escherichia coli
BL21/pET32/TM4-5GPR161 producing recombinant extracellular fragment rTM4-
5 GPR161 was obtained. The conditions for the isolation and purification of
recombinant protein were determined, and its immunogenic properties were
studied.

Purified recombinant protein TMA4-5GPR161 in its immunological
characteristics suitable for the production of strains of hybrid cells producing
monoclonal antibodies to the GPR161 receptor.

Keywords: GPCR, GPR161, receptor, breast cancer, genetic construction,
recombinant protein.

INTRODUCTION

The GPR161 receptor is representative of GPCR family and is not well characterized
regarding the regulation of cancer cell oncogenesis. The studies described in the literature
demonstrate an important role of the GPR161 receptor only in the process of normal cell
development. In some studies, it was noted that GPR161 is part of the signal network, providing
resistance to inhibition of the MAP-kinase signaling pathway in melanoma [1].



Feigin M.E. et al. (2014), identified the GPR161 receptor as a prognostic biomarker for
triple negative breast cancer (TNBC) and an important regulator of the proliferation and
migration of cancer cells [2]. TNBC characterized by the absence of expression of the estrogen
receptor (ER), progesterone receptor (PR) and epidermal growth factor receptor (Her2), early
recurrence and poor prognosis [3, 4, 5]. GPR161 receptor, like all receptors of this family,
transforms the signals of extracellular ligands across the plasma membrane, modulating the
intracellular signaling pathways. The receptor is involved in the activation of the mTORC1/S6K
signaling pathway by reducing the phosphorylation of IQGAP1 [6].

Transformation of extracellular ligand signals is achieved to a significant degree by
activating heterotrimeric G-proteins and processing secondary intermediate proteins. The
receptor consists of seven transmembrane spirals that regulate a variety of physiological
processes, including vision, smell, taste, behavior, and signaling in the autonomic nervous
system. The wide range of receptor functions has contributed to the widespread use of GPCR as
targets in the treatment of many diseases. The result of the extensive use of drugs based on
GPCR is also localization of receptors on the cell surface and their ability to bind a variety of
ligands, including antibodies, peptides and small molecules [7].

However, anti-GPCR receptor drugs are rarely used in cancer treatment despite evidence
of involvement in various aspects of cancer development. Modern studies have shown that such
mutations in the receptor genes as a change in the number of copies and expression, as well as a
change in their methylation, were detected in some cancer diseases [8].

At the obtaining of monoclonal antibodies, the success of the study is associated with the
presence in sufficient quantities of pure antigen preparations. The main difficulty in obtaining
membrane proteins of eukaryotic cells is their low concentration, the use of expensive and time-
consuming methods of isolation. Because of the limitations in obtaining target surface molecules
from native tissues and cells, recombinant forms of receptor and ligand proteins are often the
preferred choice for research. Most often, bacteria are used to express recombinant proteins, as
they are economical in terms of cost, speed, and ease of use. These approaches are commonly
used to obtain many cell surface receptors and ligand proteins with intact native structures and
active functions. [9].

Recently, gene synthesis under de novo conditions has become a powerful tool in
biotechnology. Chemical synthesis of DNA sequences ensures the optimization of genes to
achieve efficient gene expression in heterologous systems, as well as the study of the
characteristics of the structure, expression, and function of the gene. In recent years, a number of
oligonucleotide methods for the synthesis and assembly of DNA sequences have been described
[10].

Based on literature data on the production of recombinant receptors of the GPRR family in
heterogeneous systems [11, 12, 13], we used E. coli bacteria to produce the extracellular
fragment of the GPR161 receptor. This paper presents the results of studies on the synthesis of
the receptor extracellular fragment in de novo conditions. Expression parameters that affect
protein yield and the results of isolation and purification of the target product are described.

Materials and methods

Bacterial strains, plasmids, and antibodies. E. coli DH5a, BL21 (DE3) (Novagen, USA)
strains, pGEM-TEasy (Promega, USA) and pET32 (Novagen, USA) plasmid vectors were used.
Cultivation of E. coli cells was perforemed using LB and 2xYT media. For immunoblot, mouse
anti-His-tag monoclonal antibodies and peroxidase-conjugated anti-antibodies were used
(Sigma-Aldrich, Germany). To synthesize the gene sequence of the coding extracellular
fragments of the human GPR161 receptor, the amino acid sequence from the PubMed NCBI
Reference Sequence database was used: isoform 2 receptors, No. NP_001254538.1.

Genetic construct. Gene synthesis was performed by a two-round polymerase chain
reaction using Phusion High-Fidelity DNA Polymerase polymerase (Thermo Fisher Scientific).
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For preparative production and sequencing, the synthesized genes were cloned into the pGEM-
TEsy vector. Then, the synthesized genes at the Ncol and Xhol restriction sites were cloned into
the expression plasmid pET32 (Invitrogen).

Transformation and expression of recombinant extracellular fragments of the
GPR161 receptor. The transformation of competent cells E. coli BL21 (DE3) with pET32
vector carrying gene insert was performed by electroporation using MicroPulser (BioRad).
Transformed cells were cultured on LB agar medium with ampicillin at 37°C for 16 hours. The
obtained colonies were screened by PCR using a Tag DNA Polymerase (Thermo Fisher
Scientific) and T7 primers.

Single colonies of transformants were cultured in 5 ml of LB medium containing 2%
glucose and ampicillin. Cells were incubated at 37°C for 12 hours with constant stirring at 160
rpm. The cell suspension was transferred to 50 ml of 2xYT medium containing 0.2% glucose and
ampicillin in 250 ml flasks and cultured at 37°C under constant aeration at 160 rpm. Upon
reaching a density of ODggo - 0.35, the cell suspension was cooled and cultured at 20°C at 160
rpm to OD600 - 0.5. After reaching the required optical density, an inducer, isopropyl-p-D-1-
galactopyranoside (IPTG), was introduced into the cell suspension at a final concentration of 0.1
mM. Within 24 hours of cultivation, at the control time points of 2, 6, 20, and 24 hours, 10 ml of
medium were selected for determination of protein expression. The collection of cells carried out
by centrifugation at + 4°C, 6000 g for 7 minutes. The cell pellet was dissolved in buffer (20 mM
NaCl, 20 mM Hepes pH7.5), lysozyme was added to a concentration of 1 mg/ml and incubated
on ice for 30 minutes. The resulting samples were sonicated and analyzed by electrophoresis
according to U.K. Laemmli [14] and Western blot.

Cell lysis and chromatography purification of the recombinant extracellular
fragment of GPR161 receptor. For purification of the recombinant extracellular fragment of
the GPR161 receptor, 5 ml of an overnight culture of E. coli BL21/pET32/TM4-5 GPR161
strains were added to 500 ml of 2xYT medium containing 1% glucose and ampicillin. Induction
of expression of recombinant extracellular receptor fragments was performed with 0.1 mM IPTG
for 24 hours at 20°C, as described above. For purification of recombinant proteins, the cells were
precipitated by centrifugation, the pellet was dissolved with buffer (20 mM NaCl, 20 mM Hepes
pH7.5) containing lysozyme (1 mg/ml) and PMSF. Cell lysis was performed using a UP200S
ultrasonic disintegrator at a frequency of 24 kHz in a pulsating mode (10 pulses, 10 s/pulse) on
ice. Protein purification was performed by metal-chelate chromatography on Ni2 + ions using a
HisTrapTM HP 1 ml column (GE Healthcare). The equilibration and loading of the lysate were
performed according to the manufacturer’s protocol. To determine an optimal concentration of
imidazole for elution, an imidazole step gradient with initial buffer (500 mM NaCl, 20 mM
Hepes pH-7.5, 2 M urea, 20 mM imidazole) and final buffer (500 mM NaCl, 20 mM Hepes pH-
7.5, 2 M urea, 400 mM imidazole) was used. The protein concentration in the lysate and
fractions was determined by Bradford using bovine serum albumin as a standard [15].

Western blot. Electrophoresis of recombinant GPR161 was performed on an 11%
polyacrylamide gel in the presence of sodium dodecyl sulfate (SDS) according to the U.K.
Laemmli method on the apparatus for vertical electrophoresis (BioRad, USA) [14].
Electrophoretic transfer of antigens from the gel to the nitrocellulose membrane was performed
using an immunoblotting device (BioRad, USA) according to the method of P.K. Towbin [16].

For the immunochemical manifestation of specific antigens, the nitrocellulose membrane
was first incubated in 1% BSA solution overnight at 4°C. Then it was washed three times in
buffer (137 mM NaCl, 10 mM Na,HPO4, pH-7.4) and buffer (137 mM NaCl, 10 mM Na,HPO4,
pH-7.4, Tween-20) and kept for 1.5 hours at 37°C in a solution of monoclonal antibodies
purified from ascites fluid, at a dilution of 1: 100 in a buffer (137 mM NaCl, 10 mM Na,HPO4,
pH-7.4, Tween-20). After that, the carrier was washed again and incubated in a working dilution
of anti-peptide antibodies labeled with peroxidase for 1 hour at 37°C, and the washing procedure
was repeated. The substrate solution was prepared immediately before use as follows: 0.01 g of
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4-chloro-naphthol (Sigma, USA), dissolved in 2 mL of ethanol, mixed with 18 mL of buffer (137
mM NaCl, 10 mM Na,HPO4, pH-7.4) and 0.01 mL of 3% hydrogen peroxide was added.

Immunization of mice. Mice on the first day of immunization were injected
intraperitoneally with 100 pg of antigen in 0.1 mL of Freund's incomplete adjuvant (Gibco,
USA). On days 7, 11, 12, 13 of immunization, animals were injected with 100 pg of antigen in
phosphate-buffered saline, pH 7.2-7.4. Three days after the last immunization, the serum of the
immunized mice was tested for the presence of antibodies to the recombinant Trx-PD-1 protein
by enzyme immunoassay.

ELISA. The immunological plate was immobilized by diluting the antigen at a
concentration of 10 ug/mL. The antigen was diluted in pH-9.5 bicarbonate buffer and incubated
at + 4°C for 12 hours. After incubation, the plate was washed 4 times with a solution of the
phosphate-saline buffer with Tween-20, pH-7.2. The free surface of the plate was filled with a
10% solution of skimmed milk in phosphate-saline buffer + tween-20, pH-7.2. The plate with
blocking solution was incubated at 37°C for 1 hour and washed as above.

Prepared dilutions of the studied and control sera were added to the wells of an
immunological plate in a volume of 0.1 mL. Wells E12 and H12 were left without serum as
conjugate control. The plate was incubated for 1 hour at 37°C and the washing procedure was
repeated. A working dilution of the anti-species conjugate in a volume of 0.1 mL was added to
all wells of the plate, except the well H12 (blank), and incubated for 1 hour at 37°C. A working
dilution of the conjugate was prepared by adding to 10 mL of phosphate-saline buffer + tween-
20, pH-7.2, 1 uL of Anti-Bovine IgG conjugate (whole molecule) — Peroxidase antibody
produced in rabbit (Sigma, USA). The plate was washed 3 times with phosphate-saline buffer +
tween-20, pH-7.2 and 3 times with distilled water. After washing, 0.1 mL solution of
tetramethylbenzidine (TMB) was added. The plate was incubated in a dark place at room
temperature (20-22°C) for 15 minutes. The reaction was stopped by adding 0.1 mL of 2 M
sulfuric acid. The results of the reaction were taken into account on a spectrophotometer at a
wavelength of 492 nm.

RESULTS

Obtaining of the genetical construction pET32/TM4-5GPR161. Based on data from the
structural organization of the GPRC receptors family, the sequence located outside of cell
membrane was selected. Selected site was designated as TM4-5 GPR161 receptor. TM4-5 refers
to the extracellular fragment of the receptor located between 4 and 5 transmembrane receptor
helices. The amino acid sequence of the selected extracellular fragment of the GPR161 receptor
is shown in figure 1.

A 101 150

GPR16l isoform 2 Homo sp (101) NFSALLYLLISSASMLTLGVIAIDRYYAVLYPMVYPMEITGHNRAVMALVY

GPR1lel TM helix 4-3 (1y - ——————————— = GHNRAVMALVY

Consensus (10l1) GHNEAVMALVY

151 200

GPR1lel isoform 2 Homo sp (151) IWLHSLIGCLPPLFGWSSVEFDEFEWMCVARWHREPGYTAFWQIWCALEP

GPRlEl TM helix 4-5 (1l) IWLHSLIGCLPPLFGWSSVEFDEFEWMCVALAWHRE PGYTAFWQIWCALFEP

Consensus (151l) IWLHSLIGCLPPLFGWSSVEFDEFEWMCVARWHREPGYTAFWQIWCALEP

201 250

GPR1lel isoform 2 Homo sp (201) FLVMLVCYGFIFRVARVEAREVHCGTVVIVEEDAORTGRENSSTSTSSSG

GPRElel TM helix 4-5 (6l) FLVMLVCYGFIFRVRARVEAR-—————————————————————————————
Consensus (201) FLVMLVCYGFIFRVARVEAR

Fig.1. The amino acid sequence of extracellular fragments of the GPR161 receptor between 4 and 5 helices

As a result of this work, a genetic construct was developed based on the pET32 vector that
carries the human extracellular fragment of the GPR161 receptor gene (Figure 2). The GPR161
receptor extracellular fragment gene is inserted into the pET32 vector by the Ncol and Xhol
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restriction sites. The expression region of the plasmid vector pET32 together with the inserted
gene includes the thioredoxin gene, 6His-Tag, the gene for the extracellular fragment of the
human GPR161 receptor and 6His-Tag. The predicted molecular weight of the recombinant
protein is 25 kDa
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Fig.2. Genetic construct of the pET32/TM4-5 GPR161 receptor containing the extracellular
fragment of the GPR161 receptor

For the synthesis of genes of the extracellular fragments of the GPR161 receptor, a two-
stage PCR was used. The meaning of the first stage of PCR was to assemble the gene from
mutually overlapping gene fragments synthesized under de novo conditions. The second stage
using the end primers "start" and "stop" amplified the resulting gene. As a result of PCR, DNA
product was obtained with a length of 266 base pairs. The DNA sequencing of the synthesized
gene of the extracellular fragment of the GPR161 receptor did not reveal substitutions or
deletions in the nucleotide sequence. In accordance with the genetic construct, the human
GPR161 receptor extracellular fragment has been cloned into the expression plasmid pET32 at
the Ncol and Xhol restriction sites.

Transformation and production of an E. coli strain producing rTM4-5GPR161.
Experiments with the transformation of genetic constructs allowed us to obtain the E. coli strain
BL21/pET32/TM4-5GPR161 producing a recombinant extracellular fragment rTM4-5 GPR161.
Colony screening by PCR revealed the presence of the genetic construct pET32/TM4-5 GPR161
in the transformants.

Determination of the productivity of the obtained microbial strains showed that the cells
produce a protein with a molecular weight of 25 kDa corresponding to the molecular mass of
rTM4-5 GPR161 (Figure 3A). A Western blot with antibodies against a hexa-histidine tag
showed the presence of a protein with a molecular weight corresponding to the recombinant
TM4-5 GPR161 protein (Figure 3B).



35k/la

25 x/la

1 - without IPTG; 2 - 2 hours with IPTG; 3 - 4 hours with IPTG; 4 - 12 hours with IPTG; 5 - 20 hours with
IPTG; 6 - 24 hours with IPTG; MM - molecular markers.
Fig. 3. PAAG electrophoresis (A) and Western blot (B) of the extracellular fragment of the GPR161 receptor
expressed by BL21/pET32/TM4-5-5.

Isolation and purification of recombinant TM4-5GPR161. To optimize the isolation and
purification of the recombinant TM4-5 GPR161 protein, the producer strains were cultivated
under various temperature conditions and various inducer concentrations: 0.1 mM, 0.25 mM, 0.5
mM, 1 mM. The results of the experiment were evaluated by the relative content of recombinant
proteins in the insoluble fraction of the lysates of the producer strain. Studies have shown that for
all strains-producers selected for further work, the maximum production of recombinant proteins
in the soluble fraction was observed under the following cultivation conditions: inducer
concentration 0.1 mM, cultivation temperature after induction of expression - 25°C.

An important step in purification is determining the location of the protein and the
processing conditions to extract the protein from the inclusion bodies. For this, the destroyed
cells were treated with various concentrations of urea. As a result, it was found that the
recombinant protein remains in the supernatant and effectively releases by adding 2 M urea in a
buffer (data not shown).

As a result of testing the parameters for the isolation and purification of recombinant
protein, purified preparations of antigens were obtained. Nickel-sepharose-based metal chelate
chromatography was used to purify the recombinant protein. A buffer containing 400 mM
imidazole was used as elution buffer. The electrophoretic analysis showed pure preparations of
extracellular fragments of the human GPR161 receptor with a molecular mass of 25 kDa based
on the plasmid pET32 (Figure 4).
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1 - flow through; 2 - wash; 3 to 50 mM imidazole; 4-5-100 mM imidazole; 6 to 150 mM imidazole; 7 - 200
mM imidazole; 8-9 - 400 mM imidazole; MM - molecular marker.
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Fig.4. PAAG electrophoresis purification of recombinant TM4-5GPR161 protein

The immunogenic properties of the recombinant extracellular fragment of the TM4-
5 GPR161 receptor. To determine the immunogenic properties of rTN4-5GPR161, laboratory
white mice were used, divided into 3 groups of 3 heads weighing 18-20 g. The first group of
mice was immunized with recombinant protein at a concentration of 100 pg/ml, group 2 - 50
pug/ml and group 3 - 25 pg/ml. Freund's incomplete adjuvant (NAF) was used as an immune
response enhancer. Upon completion of immunization in laboratory mice, blood was collected
through the tail vein and examined by enzyme immunoassay.

As a result of the analysis of the sera from immunized mice, sufficiently high
immunogenicity of the recombinant TM4-5GPR161 protein was detected. At a 1:100 dilution of
serum, the average optical density was 0.800 - 1.200, depending on the dose administered. At
serum dilution of 1:3200, the optical density of the reaction, twice the negative control, was
observed only in serum with an immunized dose of 100 png/ml. At the same time, these results
were obtained when diluting sera to titer 1:12800 (Figure 5).
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Serum 1 - mouse immunized with protein at a concentration of 100 pg/mL; Serum 2 - mouse immunized
with proteins at a concentration of 50 pug/mL; Serum 3 - mouse immunized with protein at a concentration of 25
pg/mL; Serum 4 - not immunized mouse.

Fig.5. Diagram of ELISA of mice serum immunized with recombinant TM4-5 GPR161 protein.

DISCUSSION

The GPR161 receptor is a prognostic biomarker for triple negative lactic acid cancer and
an important regulator of the proliferation and migration of breast cancer cells. It was found that
the GPR161 receptor is over-expressed only in TNBC cells and correlates with a poor prognosis.
The authors identify GPR161 as a regulator of proliferation and invasion of epithelial cells of the
mammary gland associated with the signal pathway of rapamycin [2]. Thus, the production of
the GPR161 receptor in the form of recombinant proteins is a very topical issue.

Given the importance of the GPR161 receptor in the diagnosis and therapy of triple breast
cancer, the gene for the extracellular fragment of the GPR161 receptor was synthesized de novo
and cloned into the pET32 plasmid. For the study, a receptor fragment located between the 4th
and 5th spirals was used, therefore it is designated as rTM4-5GPR161. As a result of the
transformation of the genetic construct into E. coli strain BL21, a strain of the microorganism E.
coli BL21/pET32/TM4-5GPR161 was obtained, producing an extracellular fragment of the
GPR161 receptor.



There is currently no universal recombinant expression strategy for high-level GPR161
functional receptors. Some GPCRs accumulate in the membrane to high levels, while others
often close receptors are hardly detectable. Despite their perceived similarities, individual
GPCRs behave differently in one expression, and recombinant production is still a matter of trial
and error. For example, comparative studies of expression were carried out using the
methylotrophic yeast Pichia pastoris, the baculovirus-insect cell system and the Semliki Forest
virus system [17, 18].

Among the many systems available for heterologous protein, the products of Gram-
negative bacteria E. coli remain one of the most attractive hosts. However, despite extensive
knowledge of genetics and molecular biology of E. coli, not every gene can be effectively
expressed [19]. Using eukaryotic hosts is generally better for creating functional GPCRs inserted
into the membrane than for prokaryotic hosts, although there are exceptions. However, on the
basis of E. coli, strains of microorganisms that produce recombinant receptors of this family
have been successfully obtained [20, 21, 22].

Analysis of the immunogenicity of the obtained recombinant TM4-5GPR161 showed that
the obtained recombinant possesses high immunogenic activity. In mice immunized with
recombinant protein, a high titer of specific antibodies was formed, confirming a high
concentration of stimulated B-lymphocytes

CONCLUSION

As a result of the studies carried out under de novo conditions, the gene of the extracellular
fragment of the TM4-5GPR161 receptor was synthesized and cloned into the plasmid pEE32.
The resulting genetic construct was transformed into strain E. coli BL21. Purified recombinant
TMA4-5GPR161 protein, by its immunological characteristics, is suitable for producing strains of
hybrid cells producing monoclonal antibodies to GPR161 receptor.
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TYUIH

GPR161 GPCR T00bIHBIH penenTopbl 00JbIn Ta0bLIaAbI koHe (TNBC) ymrik
TNBC (ER) 3crparen peuentopbinbiH, (PR) mporecrepon penentopbiHBIH KIHE
(Her2) snmuaepmanabl ocy (akTopbl peleNTOPHIHLIH €pTe peleIuB KoHe KAMaH
Oo/zkamaapabiH OonmvaybiMeH  cunmartanaasl. GPR161 icik kacymajapblHbIH
nposaudgepauusicbl MEH MUTPAIMSICHIHBIH MAHbI3bI peTTeyllici 601bINn Ta0bLIabI.
IcikTiH 7aMyBIHBIH JPTYPJi acNeKTiIepiHae pelenTop/ap KaTbICbIHBIH 0ap eKeHi
magenaenrenine Kapamactan, GPCR kapcbl peuentopiblK mnpenaparrap icikri
emjaeyle KoOiHe KOIAHBLIMAKWABI. MOHOKIOHAIIBI AHTH/IECHeJepPre KOJI KeTKI3y
Ke3iHJe KaKChl HITHIKEe Ta3a AHTHUIEeHIK NpenaparrapiblH KaxeTTi MeJepae
ooaybiMeH OaiianbicTbl. COHFBI  yakbiTTa d€ NOVO :KaFmaiibIHIa TeHaepai
CHHTe3/ley OMOTEeXHOJIOTMS CAJIACBIHAA MAHBI3AbI KYpajdapablH OipiHe alHAIABI.
IITP nmnoaumepasnbl Ti30eKTIi peakIUsFA HeEri3AeJreH TePMOAHMHAMHKAIBIK
TeHJAeCTIpijiren Jdaicrepain OipHemeyi cumarranabl. byn KymbicTa reHaepain
CHHTE3IiHiH JKOHe peuenTOPAbIH PEeKOMOMHAHTTBHI JKACYWIAJaH ThbIC (parMeHTi
A bIHIATYBIHBIH HOTHIKeJIePi YCHIHBLIFAH.

PexoMOMHAHTTBI aKybI3Aapra KOJ SKeTKi3y ymiH 4-mi  KoHe  S-mii
PelenTopibIK CNUPAIb APAChIHIAFBI JKACYIIAJAH ThIC OPHAJACKAH MeMOpaHaiap
aiimarbl Tanaan aabiHAbl. GPR161 agam penentopbiHBIH KacymIajgaH ThIC
opHajiacKaH ()parMeHTiHIH TacbiMaaymbIchl peTinge pET32 BekTopsl Herizinaeri
reHeTUKAJIBIK KOHCTPYKIHSIFA KoJ :KeTki3iimi. Escherichia coli BL21 / pET32 /
TM4-5GPR161 mrammbl anbiiabl, r'TM4-5 GPR161 pekoMOMHAHTTHI sKacyliajiaH
ThIC (pparmMeHTTEpi 6HAEHAI. PeKOMOMHAHTTHI aKybI3Abl 06JIIN Ay KIHE Ta3apTy
YLUIIH JKaF1aii aHBIKTAJIJIbI 7K9HE OHbIH MMMYHOTEH/Ii KacueTTepi 3epTTeJii.

TazapTbuiFran TM4-5GPR16 PEeKOMOMHAHTTHI aKybI3 03iHiH
HMMYHOJIOTHSUIBIK ~ cunarramanapel  OoiibiHma GPR161 penenrtopsl  yuiiH
MOHOKJIOHAJIIBI  aHTWIEHeJep TY3eTiH :xacymajap TrHOPUATI Kacymiajaap
IITAMM/AAPBIH TY3yre Kapamabl JAeN TAHbLIbI.

Herizri ce3nep: GPCR, GPRI161, peuentop, cyr 0e3i KarepJi iciri,
FeHeTUKAIBIK KOHCTPYKIMS, PEKOMOUHAHTTHI aKYbI3.
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ABCTPAKT

GPR161 sBasiercsa peuentopom cemeiictea GPCR n naenrudguuupoBan kak
NMPOTrHOCTHYECKMIT OMOMapKep /I TPOIHOI0 HEraTUBHOIO PAKa MOJOYHOM KeJie3bl
(TNBC). TNBC xapakrepusyercsi OTCYTCTBHEM JKCIIPECCHH pelenTopa 3CTPOreHa
(ER), peuenrtopa nporecrepora (PR) u peuenropa snuaepMaibHOro ¢gakropa pocra
(Her2), panHero peumauBa M Imioxoro mporuo3a. GPR161 sBasiercsi BaKHbIM
peryiasiropoMm mnpouugepanum ¥ MHUTPalMUd  PakoBbIX KJIeTOK. (OmHako
peuenropabie npenapatbl NpoTuB GPCR peako ucnoab3ylTces NpH JieYeHHH PaKa,
HECMOTPS Ha J0KA3aTEJbCTBA YYACTHHA PelenTOpoB B Pa3IMYHBIX aCHeKTax
pasBuTHus paka. [Ipy nojny4yeHNd MOHOKJIOHAIBHBIX AHTHUTEJI YCIeX MCCae0BaAHUs
CBSI3aH C HAJIMYHMEM B JOCTATOYHOM KOJIHYECTBE YHUCTHIX AHTUTCHHBIX MPenapaTos.
B nmnociienHee BpeMsi CHHTEe3 Te€HOB B YCJOBHSIX (€ NOVO craJl MOIIHBIM
HHCTPYMEHTOM B OMOTeXHOJIOTMH. BbL1 ommcaH psAx MeToI0B, NMPeICTABJISIOMINX
c000ii TEepMOAMHAMHYECKH COATAHCHMPOBAHHBIE METOJbl, OCHOBAHHBICE Ha
nosuMepaznoil uenHoi peaxknum (IIIP). B pganHoii padore mnpeacTaB/IeHbI
pe3yJabTarbl CHHTE3a I'¢HOB M IPUIOTOBJCHHA PEKOMOMHAHTHOIO BHEKJIETOYHOIO
(¢pparmenTa peuenropa.

st mosydeHMsi PEeKOMOMHAHTHOro Oejika ObL1a BbIOpaHa 00J1aCThb,
PACIIOJIOKEHHAS] BHE KJIETOYHOH MeMOpaHbI Me:k1y 4-il 1 5-i cniupaJibio penenropa.
Bbbuia paspa0doraHa ¥ moJy4eHAa reHeTHYeCKasi KOHCTPYKIMSI HA OCHOBe BeKTOpa
pET32, Hecymiero BHeK/I1eTOYHbINH (pparmMeHT 4esioBedyeckoro peuenropa GPR161.
Boi1  monyyeH  mramMm Escherichia  coli BL21/pET32/TM4-5GPR161,
NPOAYUUPYIOLIUI pPeKOMOMHAHTHBIN BHeKJIeTouHbIH (pparment rTM4-5 GPR161.
Bouin omnpenesieHbl YCJIOBUSI BblEJEHUSI M OYHUCTKM PEKOMOMHAHTHOIO Oeika M
HU3y4EeHBbI €r0 MMMYHOTCHHbIE CBOMCTBA.

OunmeHHblii  pexkoMOuHaHTHBIN  Oesiok  TM4-5GPR161 mno cBoum
HMMYHOJIOTHYECKUM XapPaKTEePUCTUKAM MPHUIOAEH Uil MPOAYUHPOBAHUS IITAMMOB
THOPUIHBIX KJIETOK, NMPOAYUHPYIOIIMX MOHOKJIOHAJIbHbIE AHTHTENA K pPelenTopy
GPR161.

Kuarwuesie ciaoBa: GPCR, GPR161, peuenrop, pak MOJIOYHOH KeJie3bl,
reHeTHYeCKas KOHCTPYKIMA, PEKOMOMHAHTHBIN 0€JIOK.
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