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Abstract

Infertility is recognized as one of the leading reproductive health problems in various regions of the
world. In vitro fertilization (IVF) is one of the most effective treatments for infertility. In the current
research, the role of the selectin -L (SELL) gene, especially the rs2229569 polymorphism, has been
determined in terms of implantation and expression level. This work involved 67 females who underwent
an in vitro fertilization cycle, divided into two major groups: the implantation failure female group and
the implantation success female group. Blood samples were collected from the females. After DNA
extraction from blood sample then amplification by polymerase chain reaction, samples were sent for
sequence analyses. The SNP rs2229569 was detected and that recorded three genotypes. The failure
group had a deviation from H.W.E., and the success group was in agreement with H.W.E. law according
to Chi square values (X2 = 11.60, 1.58). Significant differences in the failure group refers to the effects of
infertility in the study population. Odds ratio of rs2229569 showed that the T allele was (2.09), so T allele
may be considered a risk allele for the failure implantation. Finally, the SELL gene expression had a
downregulation in female with failed implantation compared to female in successful implantation groups.

Keywords: Gene expression, Gene polymorphism rs2229569, Infertility, In vitro Fertilization, Selectin
L.

Introduction

Infertility is a common problem and unique medical
condition with important psychologic, economic,
demographic, and medical implications ! It
involves a couple rather than a single individual.
Infertility is defined as the inability to achieve a
clinical pregnancy after trying for 12 months with
regular, unprotected sexual activity 2 Primary
infertility affects women who have never had a
baby, while secondary infertility affects women
who have already given birth at least once®. Recent
research has found that 15% of married couples
around the world are at increased risk of poor

reproductive health and mental health due to
infertility and invasive treatments “.

Many factors, including hormones, prostaglandins,
and adhesion molecules, work together to regulate
the intricate crosstalk between the endometrium and
the  blastocyst  necessary  for  successful
implantation.> ¢. Adhesion molecules are a class of
membrane-associated glycoproteins found on the
surface of cells that play key roles in cellular
processes such as recognition, adhesion, migration,
and differentiation’. Different structural and
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functional properties categorize them into four
groups: cadherins, integrins, selectins, and
immunoglobulin (lg)-like proteins 8 In various
inflammatory factors the level of soluble platelet
selectin, as one of the cell adhesion molecules, is
increased®. When the endometrium is most
receptive to embryo implantation, it is called the
"window of implantation,” and it occurs during the
mid-luteal phase in humans.’®> 1 In vitro
fertilization (IVF) is a way to help women get
pregnant when their fallopian tubes are damaged or
blocked!?. During the window of implantation, the
endometrium expresses several genes that enable
the process of implantation to occur, such as
selectins®®,

The selectins, which include P-selectin, L-selectin,
and E-selectin *, are a family of cell adhesion

Materials and Methods

Study Design

The study consisted of 67 women under IVF cycle
divided into two major groups including 41
implantation  failure female group and 26
implantation success females group. Their age
range was 18-44 years, from Rooh ALhayat Center
for IVF, AL Farah Center for IVF and AL Nada
Center for IVF in Baghdad, Irag.

Collection of Blood Samples:

Following an hour after embryo transfer, the blood
samples were drawn from each female (success 26
and failure 41 females) as two ml of blood was
added directly into an EDTA containing tube for
genotyping study. 250 pL added to 750 pL of
GENE-Zzol for gene expression.

Genomic DNA Extraction and Genotyping:

DNA was isolated using 2 mL of whole blood
collected in tubes of EDTA using a purification kit
for the genomic DNA (Geneaid). The amplification
of DNA represented in fragment of exon 5 region of
SELL gene (forward and reverse). Then the
polymorphism of the SELL gene was detected using
the PCR-sequencing method. PCR amplifications
were detected in a total volume of 25 uL consisted
of 5 pL genomic DNA (30 to 53.3 pg/mL), 13 pL
D.W., 5uL master mix [1 U DNA polymerase, 1000
uM dNTP , Reaction Buffer with 1.5 mM Mgcl2(1
x)] and 1 uL of each primer as follow L selectin

molecules. The SELL gene that encodes the L-
selectin protein in humans is located in a tandem
arrangement with other members of the family on
the long arm of chromosome 1 (1924.2). L-selectin
consists of nine exons and eight introns
(https://www.ncbi.nlm.nih.gov/) . The surface of
vascular  endothelial cells express adhesion
molecules, enabling leukocytes in adhering to other
tissues in that region®®. The binding of SELL,
expressed by the trophoblast, to oligosaccharide
based ligands expressed by the endometrium?®’ is
critical for the initial attachment of an embryo to the
endometrium. Thus, L-selectin-ligand interactions
in the uterus may serve as a link in the chain leading
to the essential first attachment for implantation?®,
According to previous information, the present
study has been designed to evaluate the relation
between SELL gene and IVF outcome.

forward (10 pmole / pl) were 5'-
TTTGAATCCTAGCCCTGCCAC-3"; and reverse
(10 pmole / ul) were 5'-
AAGCCCCAGAGTAATGCTTGA -3’  both
primers were designed by second author used
primer designing tool in NCBI. The program of
PCR were shown in Tablel. The 832bp PCR
fragment was confirmed to be present after
separation on a 1% agarose gel with ethidium
bromide staining. The sequencing technique was
used to identify the SELL gene polymorphism.

Table 1. The PCR program of SELL

No  Step Temperature Time No of
°C cycle

1 Initial 94 5 min 1
denaturation

2 Denaturation 94 45 sec

3 Annealing 58 45 sec 35

4 Extension 72 2 min

5 Final 72 5 min 1
extension

DNA Sequencin

After amplification, the PCR products were
analyzed of exon 5 region for SELL gene (forward
and reverse) of all failure and success implantation
group. The 61 samples (35 failure group and 26
success group) were sent to Macrogen Corporation
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— Korea for sequencing by using automated DNA
sequence Macrogen.

Real Time -PCR (RT-PCR)

250 pL of blood was added to 750 uL of GENEzol
and used for gene expression. RNA was isolated
using the GENzoITM TriRNA Pure Kit, and then
RNA was converted to complementary DNA
(cDNA) using the Accu PowerRRT
RocketScriptTM PreMix Kit from Bioneer, Korea,
and Oligo dT20 as primer. SELL gene expression
was detected by real-time PCR (RT-PCR). This
technique was carried out by a dye that used the
real-time fluorescence of a cDNA binding dye
(SYBR Green) to measure cDNA amplification. L-
selectin Primer for Real time PCR was forward
TGA TTC AGT GTG AGC CTT TG and reverse
CTT GAC AGG TTG GTT CTG *. The required
volume of each component was 25 pL: (5 pL
SYPER Green), 13 pL nuclease-free water, 1 pL of

Results

The present study examined the SELL gene
polymorphism by sequencing method in infertile
female who underwent IVF programs, including
failure and success implantation groups. Sanger's
sequencing was performed on the samples of
amplified PCR-products for exon5 on SELL gene.
The sequences were blast to a reference sequence of
SELL gene in the National Center for
Biotechnology Information (NCBI)
(www.ncbi.nlm.nih.gov ) as shown in Fig. 1 and
Fig. 2, and the samples analyzed by BIO Edit as
shown in Fig. 3.

Homo sapiens selectin L (SELL), RefSeqGene on chromosome 1
Sequence ID: NG_016132.1 Length: 28038 Number of Matches: 1

Range 1: 11992 to 12135 GenBank Graphics
Score Expect

ect Gaps Strand
259 bits(140) 8e-67

143/144(99%) 1/144(0%) Plus/Plus
TGGACTGTACTCACCCTTTGGG-AACTTCAGCTTCAGCTCACAGTGTGCCTTCAGCTGCT

CLCLELLEELELLELERLEEEE EEELEELEELEELELEEELE LT LELEELLTLEL L]
Sbjct 11992 TGGACTGTACTCACCCTTTGGGAAACTTCAGCTTCAGCTCACAGTGTGCCTTCAGCTGCT

Query 12

CTGAAGGAACAAACTTAACTGGGAT TGAAGAAACCACCTGTGGACCATTTGGAAACTGGT

CLCLECLEEEELELEEEE LR LR LR EEE LT LEELTLEL L]
Sbjct 12052 CTGAAGGAACAAACTTAACTGGGATTGAAGAAACCACCTGTGGACCATTTGGAAACTGGT

Query 71

Query 131 CATCTCCAGAACCAACCTGTCAAG 154

CLLLLLLELELLEELELLLLLTL]
Sbjct 12112 CATCTCCAGAACCAACCTGTCAAG 12135

Figurel. A representative sequence alignment of

SELL at exon 5 amplification results with NCBI
Blast. Arrow is for normal homozygous
genotype rs2229569.

each forward and reverse primer, and 5 pL cDNA.
The absolute target quantities were calculated using
the human reference gene (junctional cadherin
complex regulator) (JHY). The primer of reference
gene was forward
GTCCAGGGGTATTACAGGCAA and reverse
TCAGGAATCAGCCCAAGACG were designed
by present study . The threshold cycle was used to
guantitatively measure the levels of gene expression
20.

Statistical Analysis

The results of genomic DNA amplification were
analyzed using BioEdit software. Online Hardy-
Weinberg equilibrium H.W.E. Calculator to test
whether the observed genotype was applied with
H.W.E. WINPEPI software was used to calculate
the significance and odds ratios of genotyping and
allele frequencies of the studied genes.

& Download v~ GenBank Graphics i
Homo sapiens selectin L (SELL), RefSeqGene on chromosome 1
Soquence 10: NG_016132.4 Length: 28038 Number of Matches: 1

Ronge 1: 11905 to 12135

252 bits(136) 1064 147/1Q%) 2/152(1 Plus/Plus
Query 6 GGTACCGTAGBACTGTACTCACTCTTTGGG- AACTTCAGCTTCAGCTCACAGTGTGLCTT 64

TCACCCTTTGGGAMCTTCAGCTTCAGCTCACAGTGTGCCTT 12043

Shjct 11905 GGTACCAT-GGACT

Query 65 CAGCTGCTCTGAAGGAACARACTTAACTGGGATTGAAGARACCACCTGTGRACCATTTGG 124

Sbjet 12044 CAGCTOCTCTEAAGGAACARACTTAACTCOGATTGAAGARACCACCTGTGOACCATTTEG 12103
Query 125 ARACTGGTCATCTCCAGAAACAACCTOTCAKG 156

Sbjct 12104 AACTGGTCATCTCCAGAACCAACCTGTCAAG 12135

Figure2. A representative sequence alignment of
SELL at exon 5 amplification results with NCBI
Blast. Arrow is for heterozygote genotype of
rs2229569.

30
CAC CC T T T
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Figure 3. A and B and C shows the sequence of
DNA samples of the rs2229569 analyzed by BIO
Edit software. In A, the normal homozygote
genotype C\C. B, the heterozygote C\T and C,
the mutant homozygote TT genotype.

The frequency of genotypes and alleles of the SNP
of SELL T>C rs2229569 using H.W. E were shown
in Table 2. The results in Table 2. Showed
significantly  higher (P>0.05) of genotypes
frequency for failure implantation group but showed
non-significant in success group. This indicates that
the failure group had deviation from H.W.E while
success group agreed with H.W.E. The Expected
frequencies: CC homozygous genotype recorded
21.61vs.20.35, while the heterozygous genotype CT
had expected frequency 11.79vs 5.3land TT

genotype had 1.61vs. 0.35 as expected frequency
among two study groups at receptively.
Homozygote genotype CC was more frequent in
both groups failure and Success group (25+21=46)
which made it common genotype in Iragi female
population.

Comparison of the frequencies of allele and
Genotype of SELL gene polymorphism (rs2229569
T>C) between failure and success groups was
shown in Table 3. The present data in Table3
showed that the genotypes (CC, CT, TT) recorded
different  between  groups. Frequency  of
homozygous genotype CC in success group
(80.77%) was higher than in failure group
(71.42%), while the heterozygous genotype CT was
(15.38%) in success group and (14.29%) in failure
group. Homozygous TT genotype was higher in
failure group (14.29%) than in success groups
(3.85%). According to odds ratio TT recorded 4.17
therefore TT genotype may be considered an
etiological fraction with positive association with
failure of IVF while other genotype CC and CT
may be protective genotype with odds ratio 0.6 and
0.9. The frequency of C allele was (78.57%)in the
failure group, while in the success group was
(88.46%). The frequency of T allele was (21.43%)
in the failure group while in the success group was
(11.54%). Moreover, T allele could have recorded
odds ratio 2.09 which make it risky factor with
positive association with failure implantation while
C allele was protective 0.48 with negative
association with the failure implantation.

Table 2. Frequencies of genotypes and allele of the SNP of SELL T>C rs2229569 in exon 5 using

HW.E
SELL cC CT TT C T 2 P-value
rs2229569T>C
Genotype
Failure Observed 25 5 5 0.78 0.22
implantation no(%) 71.42%  14.29%  14.29% 11.60 0.003**
Female (35) Expected 21.61 11.79 1.61
no(%).
61.73%  33.67%  4.6%
Success Observed 21 4 1 088 0.12
implantation no(%) 80.77%  15.38%  3.85% 1.58 0.50NS
Female(26) Expected 20.35 5.31 0.35
no(%) 78.26%  20.41%  1.33%
Total Observed 46 9 6
(%) 75.40%  14.76%  9.84%
P value 0.555 NS 0.738NS 0.102
NS

* (P<0.01) significant, ** (P<0.01) highly significant, NS: Non-Significant.
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Table 3. Comparison of the genotype and allele frequencies of L-selectin gene polymorphism
(rs2229569 T>C) between failure and success groups

SELL Frequencies (%) Odds Etiological or  Fisher’s Cl 95%
polymorphism failure group  success group Ratio Preventive exact
rs2229569T>C (n=35) (n=26) Fraction% probability
CcC 25 (71.42%) 21 (80.77%) 0.6 40.05 0.5 0.16t0 2.03
CT 5 (14.29%) 4(15.38%) 0.92 8.3 0.8 0.21t0 4.25
TT 5(14.29%) 1 (3.85 %) 4.17 76.0 0.1 0.52t0 80.82
Alleles Distribution
C 55(78.57%) 46 (88.46%) 0.48 52.2 0.2 0.16to0 1.32
T 15 (21.43%) 6(11.54%) 2.09 52.2 0.1 0.76t0 6.26

ClI: confidence intervals

Results of Real Time PCR of SELL

Sixty-one 61 female underwent IVF included 35
failure group implantation,26 success group
selected for L selectin gene expression. Quantitative
real- time PCR was validated and performed. SELL
gene expression was quantified into two groups: the
failure group and the success group with used the
reference gene (JHY). As shown in Table 4, the
mean ct of selectin L gene for the failure, and

success group were respectively (18.62, and 18.11),
while the means of Ct for (JHY) gene expression
for the failure, and success were respectively
(26.37and 26.71). The present study result shows
that the fold change in SELL was down regulation
in the failure group (0.56 +0.17) while upregulation
in the success group was (1.00 +0.00) and
significant difference in the fold gene expression
between these two groups.

Table 4. Comparison between Failure and Success folding of SELL gene

Mean of Mean of Mean

Mean A AA ct 2-

A Experimental Fold of

Study ct of ctofJHY Act ct of Act group\success gene

Group SELL calibrato group expression
r meanzStd

Failure 18.62 26.37 -7.75 7.2 -14.95 31651. 31651.8\ 0.56 £0.17*

group 8 57052.4

Success 18.11 26.71 -8.6 7.2 -15.8 57052. 57052.4\5705  1.00 +0.00

group 4 2.4

* (P<0.01) significant, ** (P<0.01) highly significant, NS: Non-Significant.

Discussion

This study analyzed the L selectin gene
polymorphism with expression level during an in
vitro fertilization program for rs2229569 in exon
five of the SELL gene. The failure implantation
group showed deviations from HW.E. in all
genotypes. Significant differences in the failure
group refer to the effects of infertility in the study
population, in which infertility in the failure group
leads to a deviate from HWE, and SELL gene
polymorphism may be considered a factor related to
infertility. Other Iragi studies have emphasized that
the SELL gene may play a role in type 2 diabetes
mellitus in the Iragi population?.. Therefore, it is
possible that SELL defects contribute to
implantation failures and infertility.

The present study found that the genotypes of SELL
gene non- significantly varied between failure and

success group.TT genotype which could be
considered an etiological genotype, while CC could
be a protective allele related to success of
implantation according to odds ratio. The
rs2229569 T allele was most common among the
failure group. This allele was present in about 21.43
% in failure group, but only 11.54% in the success
group, according to Fisher's probability (2.09) may
be consider etiological allele and could be related
with the failure of implantation. This observation
may highlight the role of the SELL polymorphism in
IVF outcome. A different studies emphasize that
different genes are associated with infertility and
endometriosis one of them is SELL 2>24, The present
study agrees with study in Iran that showed E-
Selectin  mutant  genotype  frequency  was
significantly  higher in  Coronary Patients
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pathogenesis %. The polymorphism of SELL in
present study results from transition amino acid
proline to serine, this genetic variant determines
synthesis of protein with other amino acid serine;
this leads to a change in the effectiveness of protein
domain 1.

The results of the present study showed that SELL
gene expression was downregulated in the failure
groups (0.56) compared with the success groups
(1.00) according to fold gene value. These findings
demonstrate that downregulation of SELL gene
expression may be associated with failure of
embryo implantation. The present study agrees with
other studies about Iraqi females showing that
downregulation of Integrin Beta3 gene expression
was associated with implantation failure 2627,
Another study demonstrated that the level of I-

Conclusion

In conclusion, this study demonstrates that the TT
genotype and T allele of rs2229569 may be
associated with the failure of implantation therefore
it may be considering as the risky allele in female
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