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ABSTRACT

The aim of these studies was to develop a protocol for the isolation and purification of pregnancy-associated glycoproteins
(PAG) from cotyledons from placenta of pregnant cows. As a result of this work, processes and parameters of the PAG
isolation were determined, including: extraction in a buffer system, two-stage precipitation with ammonium sulfate (40%
and 80% saturation) and purification of the target product using ion-exchange chromatography using Q Sepharose Fast Flow.
The resulting product having a molecular weight of 55 kD was identified by MALDI-TOF mass-spectrometry analysis as
«Pregnancy-associated glycoprotein 1». As a result of the immunoblotting, the presence of proteins with a molecular weight
of 55 kDa in the obtained preparation, reacting with previously obtained monoclonal antibodies (MABs) specific to PAG1
was confirmed. To determine antigenic properties of the purified PAG, laboratory animals were immunized. It was found
that immunization with the purified PAG efficiently elicits specific antibodies. These antibodies, after the proper purification
procedure, can be used as components of immunological test systems for determining pregnancy in cows.
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INTRODUCTION

Currently, there exists a wide range of techniques used to
detect pregnancy in cows, such as ultrasound, rectal exam-
ination, analysis of progesterone levels, and radiography [1,
2]. However, not all of the tests detect pregnancy sufficiently
early. Ongoing intensification of animal husbandry requests
developing new, simple, and accurate methods for the pur-
pose of early pregnancy detection. Serological methods based
on identifying the presence of specific antigens in cow’s sera,
such as pregnancy-associated glycoproteins (PAGs), are in-
creasingly being used as a method of choice for diagnosing
the pregnancy. Pregnancy-associated glycoproteins are a large
family of catalytically-inactive aspartic proteases secreted ex-
clusively by mono-and binuclear cells of the trophectoderm
[3]. There have been published a large number of reports on
the use of PAG as a biomarker for the early diagnosis of preg-
nancy in cattle [4, 5, 6], sheep [7] and goats [8, 9]. Molecular
genetic studies have revealed that the ruminant genome con-
tains more than 100 PAG-coding genes, most of which are ex-
pressed in the superficial layers of placenta. It was also possi-
ble to establish the possibility of selective expression of PAG
genes at different stages of pregnancy in ruminants. At least
22 PAG species have been identified in cattle, which cluster
into three groups according to their amino acid composition
and phylogenetic systematics [10, 11]. The most convenient
and standardized method for determining PAG is enzyme im-
munoassay (ELISA), using specific antibodies as the main de-
tecting reagents [12, 13, 14].

To produce antibodies intended for the use as reagents in a
test system, it is important to have a sufficient amount of puri-
fied antigen. With this regard, the purpose of this work was to
determine the feasibility of isolating PAG and purifying this
antigen from biological material.

MATERIALS AND METHODS

The studies were carried out at the Laboratory of Ap-
plied Genetics («National Center for Biotechnology») of
the Ministry of Health of the Republic of Kazakhstan.
Cow placenta was collected immediately after calving and de-

livered to the laboratory on ice. To obtain PAG preparations, a
method described by T. E. Egen et al. [15] was used, with mi-
nor modifications. Briefly, cotyledones (approximately 50 g)
were cut into pieces 3-5 mm in size, placed in in 450 ml of a
buffer (20 mM Tris, pH 8.0; 50 mM NaCl; 2 mM EDTA; 0.2
mM PMSF; 0.02% (w/v) NaN3) and incubated on a shaker
at 150 rpm at room temperature for 12 hours. Insoluble ma-
terial was removed by centrifugation at 5000g for 30 min at
4C. The supernatant (12 ml) was taken and dialyzed (50,000
MWCO) against 100 volumes of a buffer (20 mM Tris, pH
7.0; 150 mM NaCl; 1 mM EDTA; 0.02% (w/v) NaN3; 20 pM
PMSF; 1 mM 2-mercaptoethanol).

To remove ballast proteins, dry ammonium sulfate
((NH4)2SOs) was added to the dialyzed extract with constant
stirring to 40% saturation and incubated at 4C overnight. The
solution was centrifuged at 5000 g for 30 min. The superna-
tant was collected for further steps. To precipitate the target
antigen, dry ammonium sulfate was added to the supernatant
to 80% saturation and incubated at 4C overnight. Upon cen-
trifugation at 5000 g for 30 min, the pellet was resuspended
in 8 ml Tris-HCI buffer (10 mM, pH 7.6) and dialyzed against
100 volumes of Tris-HCl buffer (10 mM, pH 7.6). To inhibit
proteases, PMSF was added to a concentration of 0.2 mM and
the protein solution was stored in aliquots at -20C.

The SDS-PAGE electrophoresis was carried out in 10%
polyacrylamide gel (PAAG) using the Mini-Protean equip-
ment kit (Bio-Rad) according to the method of U. Laemmli
[16].

Ion exchange chromatography was performed using Q
Sepharose® Fast Flow (Sigma Aldrich, Q1126). The resin was
pre-equilibrated with 10 mM Tris-HCI buffer, pH 7.6. The tar-
get glycoproteins were eluted in a linear salt gradient (0.1-0.8
M NaCl) after unbound proteins were separated.

To determine immunogenic proteins, Western blotting was
performed according to the method of Towbin P. Etal [17].
Transfer was performed on Amersham™ Protran® West-
ern blotting nitrocellulose membranes, 0.45 um (Cytiva,
GE10600002) using a Mini Trans-Blot transfer chamber (Bio-
Rad). Protein-Free Blocking Buffer (G-Biosciences, 786-664)
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was used to block free membrane sites. Primary antibodies
used in this study were monoclonal antibodies (mAbs) spe-
cific for PAG1. As a secondary antibody, HRP conjugate of
Protein G (Merck Millipore, 18-161) was used. 1-StepTM
TMB-Blotting Substrate Solution (Thermo Fisher Scientific,
34018) was used as the substrate.

For MALDI-TOF mass spectrometry analysis, pieces of
PAAG gels or blotting membranes were excised and trans-
ferred to vials and processed to LC-MS/MS. Samples were
analyzed using reverse phase C18 liquid chromatography and
tandem mass spectrometry (LC-MS/MS). Peptides were sep-
arated using a 75-minute multi-step ACN gradient. The re-
sulting MS/MS peaks were analyzed using the Mascot 2.7
program using the SwissProt database and a local database.

The protein concentration was determined by the method
of M. Bradford [18].

Balb/c mice were immunized intraperitoneally with 20 pg
of antigen in 0.1 ml of complete Freund’s adjuvant. On the 7th
and 14th days, 20 pg of the antigen was injected intraperito-
neally in 0.1 ml of incomplete Freund’s adjuvant. On the 21st
day of immunization, the animals were injected with 30 pg
of antigen in sterile saline. The testing for the level of specific
antibodies was carried out using an indirect ELISA on the 4th
day after the last immunization.

RESULTS

The extraction and two-step precipitation with ammonium
sulfate from cotyledon samples yielded a product with a to-
tal protein concentration of 8.1 mg/mL. For primary analysis,
SDS-PAGE was performed in 10% PAAG (Figure 1).
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Figure 1 — SDS-PAGE of the proteins extracted from
cotyledons: 1-2 - samples diluted 1/10; 3-4 - samples diluted 1/25;
M - Precision Plus Protein™ Dual Color Standards Molecular
Weight Marker (Bio-Rad, 1610394)

For further purification of the target antigen PAG, ion ex-
change chromatography was performed using Q Sepharose®
Fast Flow (Sigma Aldrich, Q1126). The target proteins were
70

eluted in a linear salt gradient after unbound proteins were
removed. The protein concentration in the fractions was 0.8-
0.9 mg/mL. The obtained fractions were analyzed in SDS-
PAGE (Figure 2).
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Figure 2 — SDS-PAGE of fractions collected during
chromatography: 1 - sample in a dilution of 1/10 (preparation
before RSI); 2-fraction 0.3M NaCl; 3-fraction 0.6M NaCl;
4-fraction 0.8M NaCl; 5-fraction 1M NaCl; M - Precision Plus
Protein™ Dual Color Standards Molecular Weight Marker (Bio-
Rad, 1610394)

Gel slices containing visible protein bands in fractions
from a sample eluted with 0.6 M NaCl were excised from
PAAG and used for MALDI-TOF analysis. As a result,
«PAG1 _BOVIN, Pregnancy-associated glycoprotein 1 OS-
=Bos taurus OX=9913 PE=1 SV=1» was identified in a sam-
ple with a molecular weight of 55 kDa, with a high confidence
score — 1002. For immunological identification, immunoblot-
ting (Western blotting) was carried out using mAbs specific
for PAG1 obtained by the authors earlier [19] as primary
antibodies. The culture liquid of mouse myeloma cells SP-
2/0-Agl4 was taken as a negative control (Figure 3).
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Figure 3 — Results of Western blotting: 1 — sample with mAbs
to PAGI; 2 - negative control,
M - Precision Plus Protein™ Dual Color Standards Molecular
Weight Marker (Bio-rad, 1610394)



Eurasian Journal of Applied Biotechnology. No.4, 2022

As a result of the immunoblotting, epitope targeting to
proteins with a molecular weight of 55, 37, and 20 kD was de-
termined. A slice of the membrane with a visible stained band
on it was excised from the membrane and used for MAL-
DI-TOF mass spectrometry analysis. As a result, “PAGI
BOVIN, Pregnancy-associated glycoprotein 1 OS=Bos tau-
rus OX=9913 PE=1 SV=1" was identified in the protein group
in the sample with a molecular weight of 55 kDa, confidence
score —431.

In order to evaluate the antigenic properties of the ob-
tained PAG, Balb/c mice were immunized. High titers of spe-
cific antibodies were produced as the result of the immuniza-
tion, in the range 1:12800-1:25600.

DISCUSSION

Pregnancy-associated glycoproteins (PAG) are produced
from the first day of early placental formation, present in the
circulation throughout cow pregnancy, and rapidly elimi-
nated from blood after calving. PAG usage as markers makes
it possible to achieve high sensitivity and specificity (reach-
ing 99%) of enzyme immunoassay (ELISA) [6, 20, 21]. These
are important parameters for the test systems to exclude false
positive and false negative results.

As a part of this work, the parameters for the isolation
and purification of PAG from bovine placental cotyledons
were tested. The used protocol included tissue homogeniza-
tion, two-stage ammonium sulfate precipitation, and purifi-
cation of the target product using ion-exchange chromatog-
raphy (Figure 4).

The resulting purified product was identified by MAL-
DI-TOF analysis as the bovine glycoprotein PAG1 «PAGI _

BOVIN, Pregnancy-associated glycoprotein 1 OS=Bos tau-
rus OX=9913 PE=1 SV=I. The molecular weight of PAG was
55 kDa, which corresponds to similar studies carried out ear-
lier [22, 23]. Immunization of laboratory animals was used to
demonstrate that the obtained PAG preparation is an effica-
cious antigen and its use stimulates the immune system of lab-
oratory animals to generate high titers of specific antibodies.

CONCLUSION

Intensification of animal husbandry requests more sen-
sitive and specific means for detecting pregnancy in cows.
Modern immunochemical methods for diagnosing pregnancy
of cows set a task of producing pregnancy-specific antigens.
The protocol described herein for obtaining pregnancy-asso-
ciated glycoproteins (PAG) can be used during development
of serological test systems for cow pregnancy testing.

FUNDING

This work was funded by grant No. AP08052441 of the
Ministry of Education and Science of the Republic of Ka-
zakhstan.

LITERATURE

1.  Medan M., Watanabe G., Absy G., Sasaki K.,
Sharawy S., Taya K. Early pregnancy diagnosis by means of
ultrasonography as a method of improving reproductive effi-
ciency in goats // J Reprod Dev. - 2004. - V. 50 (4). - P. 7-391.

2. Zamfirescu S., Zamfirescu S., Anghel A., Nadolu D.,
Dobrin N. Plasmatic profiles of pregnancy-associated glyco-

protein and progesterone levels during early pregnancy in
Carpathian Goat //Annals of RSCB. - 2011. - V. 16 (2) . - P.

[ COTYLEDONS (50-100 G) ]

<J

[ PROTEIN EXTRACTION ]

;

[ PRECIPITATION USING 40 AND 80% OF ((NH4)2S04) ]

G

[ Q SEPHAROSE FAST FLOW ]

<J

[ SDS-PAGE ]

Figure 4 — PAG isolation and purification scheme

71



Original articles

3-50.

3. GreenJA, Xie S., Roberts R.M. Pepsin-related mol-
ecules secreted by trophoblast // Reviews of Reproduction. -
1998.- V.3 (1). - P. 9-62.

4. Commun L., Velek K., Barbry J-B., Pun S., Rice A.,
Mestek A., et al. Detection of pregnancy-associated glycopro-
teins in milk and blood as a test for early pregnancy in dairy

cows // Journal of Veterinary Diagnostic Investigation. - 2016.
- V.28 (3). - P. 13-207.

5. Green J.A., Parks T.E., Avalle M.P., Telugu B.P.,
McLain A.L., Peterson A.J., et al. The establishment of an
ELISA for the detection of pregnancy-associated glycopro-
teins (PAGs) in the serum of pregnant cows and heifers //
Theriogenology. - 2005. - V. 63 (5). - P. 503-148]1.

6.  Oliveira Filho.R., Franco G., Reese S., Dantas F.,
Fontes P., Cooke R., et al. Using pregnancy associated glyco-
proteins (PAG) for pregnancy detection at day 24 of gestation
in beef cattle / Theriogenology. - 2020. - V. 141. - P. 33-128.

7. El Amiri B., Sousa N., Oxiley A.A., Hadarbach D.,
Beckers J-F. Pregnancy-associated glycoprotein (PAG) con-
centration in plasma and milk samples for early pregnancy di-
agnosis in Lacaune dairy sheep // Research in Veterinary Sci-
ence. - 2015. - V. 99. - P. 6-30.

8. Sousa, N., Garbayo J., Figueiredo J., Sulon J., Gon-
calves P., Beckers J-F. Pregnancy-associated glycoprotein and
progesterone profiles during pregnancy and postpartum in na-
tive goats from the north-east of Brazil // Small Ruminant Re-
search. - 1999. - V. 32 (2). - P. 37-47.

9.  Shahin, M., Friedrich M., Gauly M., Beckers J-F.,
Holtz W. Pregnancy-associated glycoprotein (PAG) pattern
and pregnancy detection in Boer goats using an ELISA with
different antisera // Small Ruminant Research. - 2013. - V.
113 (1). - P. 4-141.

10. Sousa, N.M., Ayad A., Beckers J.F., Gajewski Z.
Pregnancy-associated glycoproteins (PAG) as pregnancy

markers in the ruminants // J Physiol Pharmacol. - 2006. - V.
57. Suppl. 8. - P. 71-153.

11.  Green, J.A., Xie S., Quan X., Bao B., Gan X., Mathi-
alagan N., et al. Pregnancy-associated bovine and ovine gly-
coproteins exhibit spatially and temporally distinct expres-
sion patterns during pregnancy // Biol Reprod. - 2000. - V. 62
(6). - P. 31-1624.

12. Krebs, T., Kilic 1., Miitze K., Kleinhans S., Liicking
D., Hennies M., et al. Establishment of a Sandwich-ELISA
for simultaneous quantification of bovine pregnancy-associ-
ated glycoprotein in serum and milk // PLoS One. - 2021. -
V. 16 (5). e. 0251414.

13. Ghaidan, M.T., Dana O.L., Dyary H.O. Accuracy of
bovine pregnancy-associated glycoproteins (bPAGs) in the
diagnosis of pregnancy: A comparative study of three preg-
nancy diagnostic methods // Pol J Vet Sci. - 2019. - V. 22 (4).
- P. 75-769.

14. Shephard, R.W., Morton J.M. Estimation of sensi-
tivity and specificity of pregnancy diagnosis using transrec-
tal ultrasonography and ELISA for pregnancy-associated gly-
coprotein in dairy cows using a Bayesian latent class model //
N Z Vet]. -2018.-V. 66 (1).-P. 6-30.

15. Egen, T.E., Ealy A.D., Landon L.A, Roberts R.M.,
72

Green J.A. Autoimmunization of ewes against pregnancy-as-
sociated glycoproteins does not interfere with the establish-
ment and maintenance of pregnancy // Animal. - 2009. - V. 3
(6). - P. 7-850.

16. Laemmli, U.K. Cleavage of structural proteins
during the assembly of the head of bacteriophage T4 // Na-
ture. - 1970. - V. 227 (5259). - P. 5-680.

17. Towbin, H., Stachelin T, Gordon J. Electrophoretic
transfer of proteins from polyacrylamide gels to nitrocellulose
sheets: procedure and some applications // Proc Natl Acad Sci
USA.-1979.- V.76 (9). - P. 4-4350.

18. Bradford, M.M. A rapid and sensitive method for the
quantitation of microgram quantities of protein utilizing the
principle of protein-dye binding // Anal Biochem. - 1976. -
V. 72. - P. 54-248.

19. Sarina, N.I, Iskakova I.T., Ryskeldina A.Zh. Obtain-
ing monoclonal antibodies specific to glycoproteins associ-
ated with pregnancy // Hearld of science of S.Seifullin Ka-
zakh agrotechnical university. - 2021. - V. 2 (109). - P. 78-85.

20. Fosgate ,G.T., Motimele, B., Ganswindt,A., Irons,
P.C. A Bayesian latent class model to estimate the accuracy
of pregnancy diagnosis by transrectal ultrasonography and
laboratory detection of pregnancy-associated glycoproteins
in dairy cows .// Preventive Veterinary Medicine. — 2017. -
V. 145. - P. 100-109.

21. Singh, S.P., Natesan,R., Sharma, N., Goel, A.K.,
Singh, M.K., Kharche, S.D. Assessment of pregnancy-asso-
ciated glycoprotein profile in milk for early pregnancy diag-
nosis in goats //Anim Biosci. 2021. - V. 34 (1). - P. 26-35.

22. El Amiri., Remy B., Sousa N.M., Joris B, Ottiers
M.G., Perenyi Z, et al. Isolation and partial characterization

of three pregnancy-associated glycoproteins from the ewe pla-
centa // Mol Reprod Dev. - 2003. - V. 64 (2). - P. 199-206.

23. Sousa, N.M., Remy B., Amiri B. El., Figueiredo JR.
De., Banga-Mboko H., Gongalves PB. Dias, et al. Character-
ization of pregnancy-associated glycoproteins extracted from
zebu (Bos indicus) placentas removed at different gestational
periods // Reprod Nutr Dev. - 2002. - V. 42 (3). - P. 41-227.

REFERENCE

1.  Medan M., Watanabe G., Absy G., Sasaki K.,
Sharawy S., Taya K. Early pregnancy diagnosis by means of
ultrasonography as a method of improving reproductive effi-
ciency in goats // J Reprod Dev. - 2004. - V. 50 (4). - P. 7-391.

2. Zamfirescu S., Zamfirescu S., Anghel A., Nadolu D.,
Dobrin N. Plasmatic profiles of pregnancy-associated glyco-
protein and progesterone levels during early pregnancy in
Carpathian Goat //Annals of RSCB. - 2011. - V. 16 (2) . - P.
3-50.

3. GreenJA, Xie S., Roberts R.M. Pepsin-related mol-
ecules secreted by trophoblast // Reviews of Reproduction. -
1998. - V.3 (1). - P. 9-62.

4. Commun L., Velek K., Barbry J-B., Pun S., Rice A.,
Mestek A., et al. Detection of pregnancy-associated glycopro-
teins in milk and blood as a test for early pregnancy in dairy
cows // Journal of Veterinary Diagnostic Investigation. - 2016.
- V.28 (3). - P. 13-207.

5. Green J.A., Parks T.E., Avalle M.P., Telugu B.P.,



Eurasian Journal of Applied Biotechnology. No.4, 2022

McLain A.L., Peterson A.J., et al. The establishment of an
ELISA for the detection of pregnancy-associated glycopro-
teins (PAGs) in the serum of pregnant cows and heifers //
Theriogenology. - 2005. - V. 63 (5). - P. 503-1481.

6.  Oliveira Filho.R., Franco G., Reese S., Dantas F.,
Fontes P., Cooke R., et al. Using pregnancy associated glyco-
proteins (PAG) for pregnancy detection at day 24 of gestation
in beef cattle // Theriogenology. - 2020. - V. 141. - P. 33-128.

7. El Amiri B., Sousa N., Oxiley A.A., Hadarbach D.,
Beckers J-F. Pregnancy-associated glycoprotein (PAG) con-
centration in plasma and milk samples for early pregnancy di-
agnosis in Lacaune dairy sheep // Research in Veterinary Sci-
ence. - 2015. - V. 99. - P. 6-30.

8. Sousa, N., Garbayo J., Figueiredo J., Sulon J., Gon-
calves P., Beckers J-F. Pregnancy-associated glycoprotein and
progesterone profiles during pregnancy and postpartum in na-
tive goats from the north-east of Brazil // Small Ruminant Re-
search. - 1999. - V. 32 (2). - P. 37-47.

9.  Shahin, M., Friedrich M., Gauly M., Beckers J-F.,
Holtz W. Pregnancy-associated glycoprotein (PAG) pattern
and pregnancy detection in Boer goats using an ELISA with
different antisera / Small Ruminant Research. - 2013. - V.
113 (1). - P. 4-141.

10. Sousa, N.M., Ayad A., Beckers J.F., Gajewski Z.
Pregnancy-associated glycoproteins (PAG) as pregnancy
markers in the ruminants // J Physiol Pharmacol. - 2006. - V.
57. Suppl. 8. - P. 71-153.

11.  Green, J.A., Xie S., Quan X., Bao B., Gan X., Mathi-
alagan N., et al. Pregnancy-associated bovine and ovine gly-
coproteins exhibit spatially and temporally distinct expres-
sion patterns during pregnancy // Biol Reprod. - 2000. - V. 62
(6). - P. 31-1624.

12. Krebs, T., Kilic I., Miitze K., Kleinhans S., Liicking
D., Hennies M., et al. Establishment of a Sandwich-ELISA
for simultaneous quantification of bovine pregnancy-associ-
ated glycoprotein in serum and milk // PLoS One. - 2021. -
V. 16 (5). e. 0251414.

13.  Ghaidan, M.T., Dana O.L., Dyary H.O. Accuracy of
bovine pregnancy-associated glycoproteins (bPAGs) in the
diagnosis of pregnancy: A comparative study of three preg-
nancy diagnostic methods // Pol J Vet Sci. - 2019. - V. 22 (4).
- P. 75-769.

14. Shephard, R.W., Morton J.M. Estimation of sensi-
tivity and specificity of pregnancy diagnosis using transrec-
tal ultrasonography and ELISA for pregnancy-associated gly-
coprotein in dairy cows using a Bayesian latent class model //
N Z VetJ. -2018. - V. 66 (1). - P. 6-30.

15. Egen, T.E., Ealy A.D., Landon L.A, Roberts R.M.,
Green J.A. Autoimmunization of ewes against pregnancy-as-
sociated glycoproteins does not interfere with the establish-
ment and maintenance of pregnancy // Animal. - 2009. - V. 3
(6). - P. 7-850.

16. Laemmli, U.K. Cleavage of structural proteins
during the assembly of the head of bacteriophage T4 // Na-
ture. - 1970. - V. 227 (5259). - P. 5-680.

17. Towbin, H., Stachelin T, Gordon J. Electrophoretic
transfer of proteins from polyacrylamide gels to nitrocellulose

sheets: procedure and some applications // Proc Natl Acad Sci
USA.-1979.-V.76(9). - P. 4-4350.

18. Bradford, M.M. A rapid and sensitive method for the
quantitation of microgram quantities of protein utilizing the
principle of protein-dye binding // Anal Biochem. - 1976. -
V. 72. - P. 54-248.

19. Sarina, N.I., Iskakova I.T., Ryskeldina A.Zh. Obtain-
ing monoclonal antibodies specific to glycoproteins associ-
ated with pregnancy // Hearld of science of S.Seifullin Ka-
zakh agrotechnical university. - 2021. - V. 2 (109). - P. 78-85.

20. Fosgate ,G.T., Motimele, B., Ganswindt,A., Irons,
P.C. A Bayesian latent class model to estimate the accuracy
of pregnancy diagnosis by transrectal ultrasonography and
laboratory detection of pregnancy-associated glycoproteins
in dairy cows .// Preventive Veterinary Medicine. — 2017. -
V. 145. - P. 100-109.

21. Singh, S.P., Natesan,R., Sharma, N., Goel, A.K.,
Singh, M.K., Kharche, S.D. Assessment of pregnancy-asso-
ciated glycoprotein profile in milk for early pregnancy diag-
nosis in goats /Anim Biosci. 2021. - V. 34 (1). - P. 26-35.

22. El Amiri., Remy B., Sousa N.M., Joris B, Ottiers
M.G., Perenyi Z, et al. Isolation and partial characterization
of three pregnancy-associated glycoproteins from the ewe pla-
centa // Mol Reprod Dev. - 2003. - V. 64 (2). - P. 199-206.

23. Sousa, N.M., Remy B., Amiri B. El., Figueiredo JR.
De., Banga-Mboko H., Gongalves PB. Dias, et al. Character-
ization of pregnancy-associated glycoproteins extracted from

zebu (Bos indicus) placentas removed at different gestational
periods // Reprod Nutr Dev. - 2002. - V. 42 (3). - P. 41-227.

73



Original articles

BBIJEJEHUE U OYNCTKA INIMKONNPOTENHOB ACCOIIMUPOBAHHBIX CO CTEJBHOCTbBIO

Ep:xanoBa H.C.*, UckakoBa WU.T., 3ayr6aeBa I.M., Keep B.B., Capuna H.H.

Hayuonanvuoiii yenmp 6uomexnonoeuit, Kypeanvorcuncrkoe wocce 13/5, 2. Acmana, 010000, Kazaxcman.
*erzhanovanurdin96@mail.ru

ABCTPAKT

Lenpro aHHBIX MCCIIeI0BaHM ObUTa OTpabOTKa MPOTOKOJA BBIJICJICHNS! M OYMCTKH TIIMKOIIPOTEHHOB, aCCOIIMUPOBAHHBIX
CO CTEIBHOCTHIO (pregnancy associated glycoproteins PAG ) u3 KOTHIICIOHOB TUIAHIICHTHI CTEJIBHBIX KOPOB. B pesynbrare
MPOBE/ICHHOW paboThl OBUIN OTIPEIEIICHBI ATAITbI ¥ TapaMeTphl BblienieHns: PAG, BKITIOUaronye: SKCTpakiuuio B OypepHoii cu-
cTeMe, ABYXITaIHYI0 NPeIUIUTauio cyiabdarom ammonus (10 40 u 80% HACBIIIEHHS) ¥ OYUCTKY 1IE€IEBOTO MPOIYKTA C MO-
MOIIIBI0 HOHOOOMEHHOIT XpoMarorpaduu ¢ ucnonb3oBanueM Q Sepharose Fast Flow. [ToiyueHHbIl B pe3ysbTare MpoxyKT ¢
MoJeKyisipHoi Maccoi 55 /1 0but uaeHTndunmposan ¢ nomonisio MALDI-TOF macc-cnekTpoMeTpruieckoro aHajmsa Kak
«Pregnancy-associated glycoprotein 1». B pe3yibrare npoBeieHHOr0 UMMYHOOJIOTTHHTa OBLIO ONPEAEICHO HAJIWYHE B TIOJTY-
YEHHOM Tpenapare OeJIKOB ¢ MOJISKYIISIpHOM Maccol 55 /] pearupyromux ¢ MOHOKIOHaNbHBIME anTuTenamu (MKA) crierm-
¢uunbivu PAG1, nonyueHHbIX panee. s onpe/ieNieHnst aHTUTCHHBIX CBOMCTB NosydeHHoro npernapara PAG, Obiia npose-
JieHa IMMYHHM3aIMs1 J1ab0paTopHbIX KHUBOTHBIX. BBIIO OITpeiesieHo, 4To HCIIOIb30BaHHbIN B KaueCTBE IMMYHOTCHA OUUIIICHHBIH
npenapar PAG, MoxeT ObITh IPUMEHEH JUIS MOJTY4eHUsI crieliuuiecknx anTurTell. JJaHHbIe aHTHTelNa ociIe HeoOX0ANMOn
MPOLEyPBI OYUCTKH, MOTYT OBITh UCIIOJIb30BAHBI B KAUECTBE KOMIIOHEHTOB MMMYHOJIOTHYECKUX TECT-CUCTEM ISl OTIpeierie-
HUS CTEJIBHOCTH KOPOB.

KuiioueBble c10Ba: 1MarHOCTUKA CTEILHOCTH, IIIMKOIPOTEUHBI ACCOLMUPOBAHHBIE CO CTEIBHOCTBIO, IJIAIIEHTAa, KOTHIIe-
JIOHEI.
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TYHUIH

By 3eprreynepain Makcarbl Oya3 CHbIpJIap/AbIH IUIAEHTACHIHBIH KOTHIICJIOHJApbIHAH Oya3/IbIKIIeH OaiIaHbICThI TJIHKO-
nporeunrepai (PAG) Gesin ainy jxoHe Ta3apTy XarTaMachlH a3ipiey 0ombin Tadbutabl. XKymbic Hotmkecinae PAG Oeuin any
Ke3eHJIepi MEeH IapaMeTpliepi aHbIKTaN/Ibl, OHBIH ilIiHAe: Oy(depIik jKylieneri SKCTpaKkys, aMMOHHUHI Cylb(paTbIMeH €Ki Ke-
3eHai npeuunutanus (40 xone 80% meliH KaHBIKTHIPY) xkoHe HoH- Q Sepharose® Fast Flow kemerimeH aniMacy xpomaro-
rpadusicel. Hotroke GapbichiHia anbiHFaH MoJieKynaiblk canMarbl 55 k1 enim MALDI-TOF macc-criekTpoMeTpHsiIbIK aHa-
nusimeH «Pregnancy-associated glycoprotein I»perinae aHbIKTa abl. IMMyHOOIOTTay HOTH)KECIH/C aJIbIHFAH IperaparTa
OypsbiH anbinFad PAG1 cnenndukanbik MOHOKIOHA b aHTHAEHenepMeH (MKA) opekeTTeceTiH MOJISKYIaIbIK CallMarbl 55
k1 akybI3apabIH 00sybl aHbIKTaN Bl AnbiHFaH PAG npenaparblHbIH aHTUTEH/IIK KAaCHETTEPIH aHbIKTAy YLIIH 3epTXaHaJbIK
JKaHyapiapra IMMYHJIay JKypri3ini. IMMyHOreH peTinie KosiiaHbuiaThiH TazapTburad PAG npenaparbiH apHaiibl aHTHACHE-
JIep/i ajly YIIH KoJJlaHyFa OOJIaThIHBI aHBIKTANIbI. ByJl aHTHIeHeIep KaXeTTi Ta3apTy MpoLeypacbiHaH KeiiH CHbIpIapIbIH
Oyas/bIFbIH aHBIKTAyFa apHAIIFaH KMMYHOJIOTHSIJIBIK ChIHAK JKYHeJIepiHiH Kypam/aac 0eiri peTiH/e naiaaaanblulybl MyMKiH.

Kinr co3aep: 6ya3)II>IKTLI JHAArHOCTHUKaJ1ay, 6ya3ZlLIKHeH KaybIMIACKaH INIMKOMPOTCHH, IIJIAlICHTA, KOTUJICAOHAAp.
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