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ABSTRACT

In the absence of confirmed causes for around 50%ecurrent pregnancy loss (RPL) cases this studg w
conducted in order to evaluate the relationshipwestn PAEP gene single nucleotide polymorphism (SNP)
rs760140467 C>T and recurrent pregnancy loss (RipLPalestinian women. A retrospective case-constady
was carried out during the period (August 2015 ilA2016). A total of 200 females, 100 RPL patseahd 100
control women without previous history of RPL weneluded in the study. PAEP (rs760140467 C>T)
polymorphism was tested by PCR-RFLP. Statisticadjpificant difference existed between RPL casescantrols

in terms of the genotypic and allelic distributiohthe tested polymorphism. PAEP "T/C" genotype "aricallele
were significantly higher in the RPL group. Thedst showed, for the first time, that the "C/T" ggpe and the "T'
allele of the tested polymorphism are strongly asged with RPL in the investigated population.sTfinding may
lead to improved therapeutic approaches for thoB& Bases.
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INTRODUCTION

Glycodelin, the product oPAEP (Progestagen-Associated Endometrial Protein) genehromosome 9q34.3, is
secreted by the uterine endometrium under progestanduction, and is the most abundant progesteregulated
secretory glycoprotein of the uterus at the timéngdlantation and early pregnancy. Glycodelin isiliitory to the
activity of T, B, NK cells and monocytes [1-3] asdjnificantly contributes to immunomodulation towdarfetal
tolerance [4]. Importantly, subnormal levels ofagidelin correlates with recurrent miscarriage [5]

Several investigators have assessed the possibteiaion between RPL and immune tolerance-relgeskes'
SNPs, including cytokines e.dlL.-10 [6], receptors e.g.CTLA-4[7] and transcription factors e.g=OXP3[8].
Results of those studies suggest that such SNPomdigr susceptibility to RPL by modulating the ionme system
at the materno—fetal interface.

Due to its important immuno-modulatory role duriegyly phases of pregnancy, this study was undartaikerder
to test, for the first time, wheth&AEP promoter "rs760140467 C/T" SNP is associated WHL. The reason
behind selecting this particular SNP is that Ibsated in a plausible progesterone receptor bgndiotif.

MATERIAL AND METHODS
Selection of PAEP promoter SNP rs760140467 C>T
The PAEP gene promoter sequence was first retrieved froen glomoter database (https://cb.utdallas.edu/cgi-

bin/TRED/tred.cgi?process=searchTF GeneForm) aewl skearched for progesterone receptor (PR) binuioiifs
[9]. The two PR binding sites found were then skedcfor single nucleotide variation by consultingsEmbl
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database (http://asia.ensembl.org/ Homo_sapiendfhdiex), and the SNP rs760140467 (-468 C>T) was th
selected for genotyping .

Study population

The study was conducted on 100 Palestinian wom@n34 years old, who had at least two RRP® weeks of
gestation. Age and ethnicity matched 100 women waitleast two live births and without a previoustbiy of
abortion or pregnancy-associated complicationseskasg the control group.

Ethical Considerations
Informed consent was obtained from all participaantsl the study procedure was approved by the leitats
committee.

DNA extraction
The DNA was isolated from whole blood samples usivigard DNA extraction kit (Promega, USA) as desed
by the manufacturer. The isolated DNA was store@@tC until analysis of the polymorphism.

Analysis of PAEP gene SNP by rs76014067 T>C PCR-RFLP

The PAEP SNP rs76014067 T>C was genotyped using PCR-RFoBqol. The primers were designed using
online Primer3 software (http://primer3.ut.ee/) dh®n the genomic sequence deposited in the NEB¢ dpank
and the SNP sequence was retrieved from NCBI-SN#&bedae.

Then restriction enzyme "BciVI" required for the R®FLP identification of the SNP alleles was stddcfrom
new England Biolabs web site (http://nc2.neb.conBiiiiter2/). The PCR primers, restriction enzymeestpn
results and interpretation were done as depictddite-1.

The PCR reaction was carried out in a total volwh&0 puL, with 10 uL Taq PCR Master mix (Promega, USA),
2uL (10pmol) of each primer, 4 nuclease-free water andul2 (50ng) genomic DNA. The PCR protocol was
performed with an initial denaturation at 94°C $omin, followed by 30 cycles of denaturation fomin at 94°C,
annealing for 45 sec at 57°C and extension foresDag 72°C. Final extension was carried out forib at 72°C.
The PCR 182 base pairs (bp) product size was coafirwith electrophoresis in ethidium bromide-stdir286
agarose gel .

A 10ulL aliquot of the PCR product (182 bp) was digestét "BciVI" restriction enzyme (NEB, UK) accordirtg
the manufacturer instructions and the restrictigjest was separated in ethidium bromide-stainecgésose gel.

Table 1: The PCR-RFLP requirementsfor genotyping SNP rs76014067 T>C.

PCR primers PCR product size | Restriction enzyme | Interpretation
F: CTCCCATTTCCACCCAGTCT | 182 bp BciVi "C" allele : 182 bp (uncut
R: CACAGACATCATGCCAGTGG "T" allele : 93 + 89 bp

Statistical analysis
The genotypes and alleles frequencies in RPL patiamd the controls were analyzed by standard catis (OR)
for risk of RPL at 95% confidence intervals (Cldgmvalues< 0.05 were considered significant.

RESULTS

Genotype and allele distribution of theinvestigated polymor phism in RPL subjects and controls.

The genotype and allele frequencies of the stughuladion are shown in (Table-2). Statistical ane$ysevealed that
the "C/T" genotype and the "T" allele of rs76014D4®lymorphism existed in significantly higher frecies in
the RPL cases.

Table 2. Thefrequencies of SNP rs760140467 genotypesand allelesin RPL and control groups

Genotypeor allele | RPL group | Control group | OR (95% CI) P value
CIiIC 74 90
CIT 26 10 3.16 (1.43-6.98)| 0.0044*
TT - -
"C" allele 174 190
T allele 26 10 2.84 (1.33-6.06)] 0.0070

* Statistically significant
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DISCUSSION

Successful implantation and maintenance of pregnaelies on the immune tolerance imposed by theharot
against her semi-allogeneic fetus. This immune réolee is largely dictated by the structure of the
microenvironment at the feto-maternal interfacend&metrial glycodelin, the product SfAEP gene, is a major
glycoprotein component of this microenvironmentydadidelin facilitates implantation and maintainsgurancy by
inhibiting the immune response [10].

In the present work, we have for the first time destrated an association between RPL andPhEP gene
promoter SNP "rs760140467 C>T". We found that RBK in carriers of the "T" allele and the "C/T" gdype is
higher than in women harboring the "C" allele oe t{tC/C" genotype (ORs = 2.84 and 3.16, respecijvélie
association between this polymorphism and RPL cbeldue to lower glycodelin expression of the Elall as this
polymorphism is located within a progesterone remepinding site. Suppression of serum and endoatetr
glycodelin levels has been shown to impair the mpéntation environment and to increase the rateasfy
pregnancy loss [11].

The association of this immune tolerance-relatagegemlymorphism may be useful for testing its ratee in other
populations with different ethnic backgrounds anaynassist in identifying treatments such as glytinde
administration or enhancing glycodelin gene expoessMeanwhile, research is ongoing to determine th
importance of this polymorphism on a larger sangid to correlate the "T" allele with the level dyapdelin in
pregnant women.

Funding: This work was supported by the Scientific Resedtduncil [Scientific Research Grant 2014-2015],
Ministry of Education and Higher Education, Statéalestine

REFERENCES

[1] Bolton AE, Pockley AG, Clough KJ, Mowles EA,dker RJ, Westwood OM. Identification of placentedtein

14 as an immunosuppressive factor in human reptmofud.ancet 1987; 1:593-595.

[2] Okamoto N, Uchida A, Takakura K, Kariya Y, Kaki H, Riittinen L. Suppression by human placeptaitein

14 of natural killer cell activity. Am. J. Reprolenmunol. 1991; 26:137-142.

[3] Yaniv E, Borovsky Z, Mishan-Eisenberg G, Raclawitz J. Placental protein 14 regulates selecBveell
responses. Cell. Immunol. 2003; 222: 1156-1163.

[4] Alok A and Karande A. The role of glycodelin am immune-modulating agent at the feto-materngkfiace.
Journal of Reproductive Immunology 2009; 83 (1-2%4127.

[5] Tulppala M, Julkunen M, Tiitinen A, Stenman UBeppala M. Habitual abortion is accompanied by sewum
levels of placental protein 14 in the luteal phakthe fertile cycle. Fertil Steril 1995; 63:792-579

[6] Liu R, Wang Y, Wen L. Relationship between djt®e gene polymorphisms and recurrent spontaneous
abortion. Int J Clin Exp Med 2015; 8(6):9786-9792.

[7] Wang X, Ma Z, Hong Y, Lu P, Lin Q. Expressioi 6D28 and cytotoxic T lymphocyte antigen 4 at the
maternal-fetal interface in women with unexplaipedgnancy loss. Int. J. Gynaecol. Obstet. 20068,28-129.

[8] Jaber MO and Sharif FA. Association betweencfiomal polymorphisms oF OXP3 and Interleukin-21genes
with the occurrence of recurrent pregnancy logsaza strip-Palestine. International Journal of Redein Medical
Sciences 2014; 2(4):1687-1693.

[9] Yin P, Roqueiro D, Huang L, Owen JK, Xie A at Genome-Wide Progesterone Receptor Binding: Baglk-
Specific and Shared Mechanisms in T47D Breast GaBels and Primary Leiomyoma Cells. PLoS ONE 2012;
7(1): e29021. doi:10.1371/journal.pone.0029021

[10] Mylonas I, Jeschke U, Kunert-Keil C et al. &bgelin A is expressed differentially in normal ham
endometrial tissue throughout the menstrual cyslassessed by immunohistochemistry and in situidightion.
Fertility and Sterility 2006; 86(5):1488-1497.

[11] Jakubowicz DJ, Essah PA, Seppa M et al. Raedlsezum glycodelin and insulin-like growth factanding
protein-1 in women with polycystic ovary syndromaridg first trimester of pregnancy. Journal of @iad
Endocrinology and Metabolism 2004; 89(2): 833-839.

99



