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Abstract: Recurrent spontaneous abortion (RSA) is one of the common complications that occur after
gestation, its multi-factorial issue. This study explored whether the rs1264459 polymorphism in the
promoter of HLA-E gene and the concentration of soluble HLA-E in serum is correlated with the risk of
RSA. Fifty women with idiopathic RSA and fifty apparently healthy women as control were consulted Al
Elwiya teaching hospital, Baghdad, Irag between January 2019 and April 2019. The concentration of
soluble HLA-E measured by Human leukocyte antigen E ELISA Kit. The level of the serum HLA-E in
female with RSA was 43.19+0.9 U/ml while in apparently healthy women was 41.35+1.31 U/ml. The
genotypes were determined by TagMan genotyping assay using RT-PCR. The results showed that there
were no significant differences in the GG, GA and AA genotypes frequency percentage distribution and
alleles frequencies, between the control and female with RSA, the frequency of G allele was 0.26 in
female with RSA and 0.20 in control, while the frequency of A allele was 0.74 in female with RSA and
0.8 in control. Results show certain alleles at different loci in HLA-E gene are associated with low
concentrations in the levels of some steroidal hormones in females with RSA.

Keywords: HLA-E gene promoter, single nucleotide polymorphism, recurrent spontaneous abortion,
steroid hormones.

Corresponding author: (Email: shereenhamidfarhan@gmail.com).

Introduction the elimination of baby by the immune
system of the mother (3). To guarantee
that immune cells of the mother will not
attack and destruction the foetus
particular mechanisms must exist (4).
Down-regulation to the expression of
the polymorphic classic major histo-
compatibility complex (MHC) antigens
including chromosomal abnormalities, on foetus trophoblast cells is one
maternal infections, immune disorder, predictable mechanism (5). The human
endocrine dysfunction, life style issues major  histo-compatibility  complex

Recurrent spontaneous abortion is
consecutive ending more than 2 of
pregnancy before foetus reached 20
weeks after gestation or if the weight of
the lost foetus less than 500 grams (1).
RSA is  multi-factorial ~ disorder

and abnormalities of reproductive tract,
however 50% of cases are idiopathic
(2). Most cases of RSA are caused by

(MHC) gene located on chromosome 6,
MHC gene has several loci most of
which have a directly related in
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immunology (6). According to their
pattern in expression theses loci
classified in to classes MHC class |
molecules which express on all
nucleated cells and MHC Il which
express on immune cells such as
macrophage and B-lymphocytes (7).
MHC or HLA class | sub divided in to
two subclasses: HLA class la and HLA
class Ib, HLA-E la contain (HLA- A,B
and C) which initiate the adaptive
immunity through present antigen-
derived peptides to cytotoxic T —
lymphocytes (8). HLA Ib consists of
(HLA- G, E and F) which play role in
immune tolerization (9). HLA-E
peptides serve as a mediator to activate
or inhibit the natural killer cells by
either activating CD94/NKG2C or
inhibit CD94/NKG2A which are NKs
receptors (10). HLA-E has few
polymorphic alleles, despite of it has 13
alleles but only two variants alleles are
knowing their functional effects HLA-
E*0101 and HLA-E*0103 (11). The
study investigates a SNP in non —coding
region in the promoter of HLA-E gene
rs1264459 and its association with the
concentrations of some steroidal
hormones in Iraqi females suffering
recurrent spontaneous abortion.
Steroidal hormones play important role
in maintenance of pregnancy, they are
essential for endometrial proliferation
and maintain feto-placental functions
and maturation as well as uterus -
placental circulation and prevents
myometrium contractility by decrease
the uptake of extracellular calcium that
is needed for contraction also
progesterone  inhibits  lymphocyte
cytotoxicity,  natural  killer  cell
degranulation and release of pro
inflammatory cytokines (12).

Materials and methods
Subjects

This study included 100 cases of
Iragi females, fifty females (n=50) with
idiopathic RSA (mean age 35.06 £0.9)
and consulted Al Elwiya teaching
hospital, Baghdad, Irag from January
2019 to April 2019 and fifty normal
fertile females with at least 2 live births
and without history of abortion. Patients
with anatomical, infection, endocrine.
metabolic disorder and autoimmune
diseases were excluded from the study.
Ethical approval for the study was
obtained from Al Elwiya teaching
hospital. Blood collected from patients
and control, 3ml for serum collection
and 2ml for DNA extraction.

Serum HLA-E concentration

The technique that wused was
Double Antibody Sandwich ELISA.
The principle of it is based on features
of the tested antigen with more than two
valances which can recognize coated
antibody and detection it (13).

Hormonal assays

Hormonal analysis for
progesterone, testosterone and estradiol
was performed by using Automated
Immune Assay (AIA) by the VIDAS
auto analyzer, (BioMérieux Company,
France). VIDAS hormonal assay is an
automated quantitative test for use on
the VIDAS instrument for the
guantitative measurement of human
serum using the ELFA (enzyme linked
fluorescent assay) in  Hormonal
Laboratory at El-Elwiya and Al-
Yarmouk teaching hospitals.
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DNA extraction and Genotyping

The DNA was extracted by using
kit (Quick-gDNA ™ Blood MiniPrep,
Zymo research /USA), Nanodrop was
used to estimate the purity and the
concentration for DNA  samples.
Genotyping analysis was performed
using Real Time PCR, custom TagMan
fluorescent oligonucleotide probes and
primers for examined SNP rs1264459 in

gene promoter (G>A) were prepared
and stored lyophilized at -20 C (ordered
from integrated DNA technologies
/USA). Tag man SNP genotyping assay
using real time thermocycler according
to the protocol recommended by the
manufacturer.  Calculating the total
volume of each component needed for
assay, using the following table (1).
Table (2) show the thermal cycling
conditions.

Table (1): The final volume for assay

Components Volume (pL)
2X TagMan® Master 5
20X Assay Working 0.5
Nuclease-free -
DNA Sample Volume 4.5
Total volume 10

Table (2): Thermal cycling conditions.

Steps Temp. Duration Cycles

Enzyme activation 95°C 10 minutes HOLD
Denaturation 95°C 15 seconds 40
Annealing/Extension 60 Ce 1 minutes 40
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Figure (1): (A) FAM (curves of G allele); (B) HEX (curves of A allele ).

Statistical Analysis

The Statistical Analysis System-
SAS (2012) program was used to detect
the effect of difference factors in study
parameters. Least significant difference
—LSD test (Analysis of Variation-
ANOVA) was used to significant
compare between means. Chi-square
test was used to significant compare
between percentage (0.05 and 0.01

probability). Estimate of Odd ratio and
Cl in this study (14).

Results and discussion

The results show no significant
increase in the serum concentration of
HLA-E in women with RSA (43.19 £
0.9) U/ml versus control (41.35 £ 1.31)
U/ml as shown in the table (3).
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Table (3): The concentration of s HLA-E(U/ml) in the serum.

Trait Control Female with RSA
HLA-E concentration (U/ml) 41.35+1.31 43.19+0.9
p- value 0.4003 NS
LSD 4.339

NS means Non- significant

Expression and the level of HLA-E
protein at the fetomaternal interface are
important to effective gestation by
suppressing the response of maternal
immune (15). The HLA -E gene
expression is controlled by the binding
of peptides derived from MHC class |
leader sequences, the accuracy of any
peptides is very critical to allowing the
expression of HLA-E (16). This may be

increase; another explanation is that the
trophoblast of foetus also expresses the
HLA-E protein and may compensates
for the depression of HLA-E level from
maternal.

The present study investigates SNP
rs1264459 located in the promoter of
HLA —E gene on chromosome 6 (G>A).
The distribution of genotype alleles
frequency presented in table (4).

the reason of the non-significant
Table (4): Genotype and allele frequencies of rs1264459 at HLA-E gene promoter  in Iraqi
women with RSA.
Control Female with RSA 2
Group No. Percentage No. Percentage X OR cl
GG 2 4% 6 12% 2.029 NS 0.087 0.77-1.60
GA 16 32% 14 28% 1.04 NS 0.085 0.78-1.57
AA 32 64% 30 60% 1.04 NS 0.085 0.78-1.57
Allele frequency
G 0.20 0.26
A 0.80 0.74

NS means Non- significant

The GG, GA and AA genotypes
frequency percentages have non-
significant difference noted between the
control and women with RSA, the
frequency of G allele was 0.26 in
women with RSA and 0.20 in control,
while the frequency of A allele was 0.74
in women with RSA and 0.8 in control.

The HLA is related with many
diseases than any part of the human
genome, the HLA-E belongs to non —
classical HLA type Ib that considered as
immune tolerization molecules through
interaction with NK cells and T
lymphocytes (17). This study showed
that the promoter SNP rs1264459 was

not associated with RSA. In spite of the
global frequency of G allele is 0.16 and
A allele frequency is 0.83 there was one
article that study the association of this
SNP  with non-segmental vitiligo
patients in Korean population (18). This
may be correlated to that studies that
interest with  polymorphism focus
mainly on the single nucleotide
polymorphisms of coding regions of the
genes while SNPs on DNA binding
motifs of the promoter have been less
discovered (19). This study also
involved the measurement of HLA-E
concentration under the effect of studied
SNP as in table (5).
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Table (5). HLA-E concentrations as affected by rs1264459 polymorphism at HLA-E gene promoter
in lIragi women with RSA.

Genotypes HLA- E concentration (U/ml) b- value
Control Female with RSA
GG 35.52+3.74 44.49+4.38 0.144 NS
GA 45.28+2.98 41.54+1.59 0.609 NS
AA 39.98+1.37 43.86+2.58 0.438 NS
p- value 0.135 NS 0.875 NS -

(Mean + standard error). NS means Non- significant.

The concentration of serum HLA-E
didn’t affect neither in women with
RSA nor in apparently healthy females
by the genotypes of the SNP that
examined in this study. To investigate
the influence of HLA-E on some
steroidal hormones, three hormones
which are progesterone, testosterone
and estradiol were their concentration
measured under the effect of the SNP in
the promoter of HLA-E gene.

The heterozygous GA and mutant
AA types in rs1264459 in the promoter
of HLA-E gene significantly (p<0.01)

decreased the serum progesterone
hormone in women with RSA compared
with apparently healthy subjects (9.52
0.49ng/ml versus 20.41 + 1.09 ng/ml
and 10.77 = 0.51ng/ml versus 21.77 +
0.42 ng/ml, respectively). The wild type
GG hadn’t effect on the concentration
of progesterone hormone between
women with RSA and apparently
healthy subjects, but significantly
decrease the progesterone hormone in
control compared with the other
genotypes in the same group as shown
in table (6).

Table (6): Serum progesterone hormone concentrations as affected by rs1264459 polymorphism at
HLA-E gene promoter in Iragi females with RSA.

Progesterone concentration (ng/ml)

i Control Female with RSA P oELE
GG 13.76 £6.14 b 11.33£0.87 0.455 NS
GA 20.41+1.09a 9.52 +0.49 0.0038 **
AA 21.77+042a 10.77 £ 0.51 0.0051 **

p- value 0.0013 ** 0.114 NS

- (Mean * standard error). ** means a significant difference at 0.01 level.

Only the wild

type GG of

rs1264459 has related with the decrease

of the

testosterone

hormone

respectively), also the wild type GG

decrease the

testosterone

hormone

concentration significantly (p <0.05) in

significantly (p <0.05) in women with
RSA than control (2.566 + 0.32ng/ml

the control group compared with other
genotypes in the same group as in table

VErsus

4450 +

2.55ng/ml  a,

().

Table (7): Serum Testosterone hormone concentrations as affected by rs1264459 polymorphism at
in Iragi women with RSA.

Genotypes Testosterone concentration (ng/ml) P value
Control Female with RSA
GG 4450+ 2.55a 2.566 £ 0.32 0.041*
GA 2514+£0.19b 2437+ 0.37 0.802 NS
AA 2.153+£0.15h 2.409 £ 0.22 0.563 NS
p- value 0.021* 0.847 NS

* Means a significant difference at 0.05 level.
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The heterozygous GA genotype of
rs1264459 had significantly (p<0.05)
decrease the concentration of estradiol
hormone in women with RSA compared
with apparently healthy subjects (17.92
+ 1.07pg/ml versus 30.65 + 1.69pg/ml,
respectively), the mutant AA genotype

decrease significantly (p<0.01) the
hormone concentration in women with
RSA compared with apparently healthy
subjects (19.67 + 1.85 pg/ml versus
34.11 £ 1.05pg/ml, respectively) notice
the table (8).

Table (8). Serum estradiol hormone concentrations as affected by rs1264459 polymorphism at
HLA-E gene promoter in Iragi women with RSA. (Mean + standard error).

Estradiol concentration (pg/ml)
Genotypes Control Female with RSA P-value
GG 24.75 £ 15.25 2056 +1.24 0.468 NS
GA 30.65+1.69 17.92 £ 1.07 0.0366 *
AA 34.11+1.05 19.67 £1.85 0.0072 **
p- value 0.122 NS 0.717 NS
Many studies indicate that the References

steroidal hormones have positive or
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hormones concentration (21).

1. Dhont, M. (2003). Recurrent miscarriage,
Current women's health reports., 3, 361-
366.

2. Mustagahamed, S.; Balachandar, V.
Mohanadevi, S.; Arun, M.; Manikantan, P.;
Sasikala, K., et al. (2011). Identification of
cytogenetic alterations in infertile couples
experiencing repeated spontaneous
abortions: using Giemsa Trypsin Giemsa
banding (GTG), Scientific Research and
Essays., 6(1), 182-186.

3. Dijurisic, S.; Vauvert, T. and Hviid, F.
(2014). HLA-E class Ib molecules and
immune cells in pregnancy and
preeclampsia. Frontiers in immunology,
(5): 652.

4. Tien, J.C. and Tan, T.Y.T. (2007). Non-
surgical interventions for threatened and
recurrent miscarriages. Singapore. Medical
journal; 48(12): 1074-90.

5. Devies, CJ. (2007). Why is fetal allograft
not rejected?. Journal of animal
science.;85:E32-E35.

6. The MHC sequencing consortium (1999).
Complete sequence and gene map of a
human major histocompatibility complex.
Nature, 401:921-923.

7. Hunt, J.S. (2006). Stranger in strange land.
Immunological reviews,213:36-47.

8. York, LA, and Rock, K.L. (1996). Antigen
processing and presentation by the class |
major histocompatibility complex. Annual
Review of Immunology 14:369-396.



10.

11.

12.

13.

14.

15.

16.

17.

18.

Iragi Journal of Biotechnology 15

Moscoso, J.; Serrano-Vela, J.1.; Pacheco, R.
and Arnaiz-Villena A. (2006). HLA-G,-E
and F:allelism, .function and evolution.
Transplantation Immunogyl, 17: 61-64.
Petrie E. J.; Clements, C. S. and Lin, J.
(2008) CD94-NKG2A recognition of
human leukocyte antigen (HLA)-E bound
to an HLA class | leader sequence, Journal
of Experimental Medicine, 3(205): 725-
735.

Fel'icio, L. P.; Porto, I. O. P. and Mendes-
Junior, C. T. (2014). Worldwide HLA-E
nucleotide and haplotype variability reveals
a conserved gene for coding and 3
untranslated regions, Tissue Antigens,
2(83): 82-93

Kurz, C.; Tempfer, C. B.; Boecskoer, S,;
Unfried, G.; Nagele, F. and Hefler, L. A.
(2001). The PROGINS progesterone
receptor gene polymorphism and idiopathic
recurrent miscarriage. Journal of the
Society for Gynecologic Investigation, 8(5):
295-298.

Stanker, L.H. and Hnasko, R.M. (2015). A
Double-Sandwich ELISA for Identification
of Monoclonal Antibodies Suitable for
Sandwich Immunoassays. In: Hnasko R.
(eds) ELISA. Methods in Molecular
Biology, vol 1318. Humana Press, New
York, NY.

SAS (2012). Statistical Analysis System,
User's Guide. Statistical. Version 9.1" ed.
SAS. Inst. Inc. Cary. N.C. USA.

Tripathi, P.; Naik S. and Agrawal, S.
(2007). Role of HLA-G, HLA-E and
KIR2DL4 in pregnancy. International
Journal of Human Genetics, 7: 219:233
Mordani, F.; Fainardi, E.; Rizzo, R. and
Rouas-Freiss, N. (2014). The role of HLA-
class Ib molecules in immune -related
diseases, tumors and infections. Journal of
immunology research. volume 2014 2
pages.

Fotoohi, M.; Ghasemi, N.; Mirghanizadeh,
S. A.; Vakili, M. and Samadi, M. (2016).
Association  between  HLA-E  gene
polymorphism and unexplained recurrent
spontaneous abortion (RSA) in Iranian
women. International  journal  of
reproductive biomedicine, 14(7), 477-482.
Kim, S.K.; Hong, M.S.; Shing, M.K.; Uhm,
Y.K.; Chung, J.H. and Lee, M.H. (2011).
Promoter polymorphisms of the HLA-G
gene, but not the HLA-E and HLA-F genes,
is associated with non-segmental vitiligo

19.

20.

21.

patients in the Korean population. Archives
of Dermatological Research. Nov; 303(9):
679-84

Marques, H.; Freitas, J.; Medeiros, R. and
Longatto-Fiho, A. (2016) medthology for
single nucleotide polymorphism selection
in promoter regions for clinical use. An
example of its applicability.it. Official
journal of the International Genetic
Epidemiology Society,;7(3):126-136.
Huang, Z.; Hyodo, H.; Fujii, T,
Nagamatsu, T.; Matsumoto, J.; Kawana, K.,
et al. (2009). Effect of progesterone on
HLA-E gene expression in JEG-3
choriocarcinoma  cell line. American
journal of reproductive immunology (New
York, N.Y. : 1989), 61(3), 221-226.

Larsen, B.; King, C.A.; Simms, M. and

Skanes, V. M. (2000). Major
histocompatibility complex phenotypes
influence serum testosterone

concentration, Rheumatology, 7(39): 758-
763.


https://www.ncbi.nlm.nih.gov/pubmed/21847675

