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Abstract

Endometrial receptivity is the limiting phase in the success of IVF treatment, Invasion of human
trophoblast cells to the endometrial is regulated by many factors such as EDN1 and IL-1f. This study
aims to verify the relationship between polymorphism and gene expression of EDN1 and IL-1B genes
with embryo implantation in infertile women under the IVF program. The peripheral blood samples
were collected on the day of embryo transfer an hour after embryo transfer, after approval from 60
women, and divided according to the outcome of embryo implantation outcomes, the failure
implantation group included 35 women, and the success implantation group included 25 women. The
results of sequencing revealed two genetic variants in the EDN1 gene, SNP rs2070699 showed no
association with the embryo implantation outcome in infertility women according to Fisher
probability. SNP rs2070699 shows a higher frequency of genotypes GG and TT than the GT genotype
in the study groups. Variant No.7196T>G on exon 2 shows that the TT genotype had the highest
frequency in the success group, while the TG genotype recorded the highest frequency in the failure
group. The results of EDN1 and IL-1p gene expression fold change showed non-significant
differences between groups. The correlation between EDN1, and IL-1p gene expression showed a
significant positive relationship. In conclusion, Genetic variants of the SNPs rs2070699 and No.7196
in EDN1 do not affect the gene expression level in infertility women under the IVF program. EDN1
and IL-1PB gene expression have a significant positive relationship in the luteal phase and both are
upregulated in women with successful implantation.

Keywords: EDN1 gene, EDN1 gene expression, IL-1p gene, Polymorphism, Infertile Iragi Women,
IVF program.

Introduction

Since medication rarely succeeds in helping infertile
women conceive, in vitro fertilization (IVF) is the
preferred method of conception in infertile women?.
In Vitro Fertilization (IVF) is a therapeutic
procedure that has revolutionized infertility
treatment. In this process, the egg is fertilized in the
laboratory, and the resulting embryo is replaced in
the uterus 2. The implantation window is a crucial

point for the embryo implant during reproductive
cycle 3. Failure in embryo implantation greatly
limits the success of IVF treatments, despite the
development of IVF technology the failure rate is
still high*°. Various factors such as growth factors
and steroid hormones play critical roles in embryo
implantation and affect this process . Moreover,
many Iragi studies about IVF improvement
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emphasize that many genetic factors affect IVF
outcomes, and recommend studying genetic
variations and expression of many genes that
directly affect endometrium and implantation
success 2729, In other words, IVF became within the
last decades a preferred solution to delay having a
child in the Irag community.

Endothelin (EDN), a 2l-amino acid family of
genes, has been implicated in both nonvascular and
vascular smooth muscle contraction, as well as the
uterus smooth muscles. It is known that EDNs are
critical contributions to the event of implantation®Z.
EDNL1 also known as ET-1 is one of the potent
vasoconstrictors secreted from endothelial cells, and
it has two receptors EDNRA and EDNRB, on the
external surface of the vascular smooth muscle cells
of blood vessels, vessels of placental stem villi and
villus trophoblast, EDNL1 is involved in the specific
trophoblast functions and regulation of the
fetoplacental circulation’*?, The EDN1 was
mapped to 6p24.1, it contains 5 exons, coding for a
2026-nucleotide mMRNA1, Women with certain
single nucleotide polymorphisms of gene EDN1
have an increased risk of spontaneous abortion in
the first trimester!’. In the reproductive cycle,
EDN1 has an important role!8, Human luteal cells
are expressed on EDN, which inhibits basal and
human chorionic gonadotropin (hCG)-induced

Materials and Methods

This comparative study was designed for infertility
Iragi women under the IVF program. Blood samples
were collected after approval from (60) women in
age between (20-45 years) at Al Nada Medical
Center, and Rooh Alhayat Center for the Treatment
of Infertility, during the period from February 2022
to August 2022. The peripheral blood samples were
collected within an hour after embryo transfer. The
blood sample was divided into 2 ml in an EDTA
tube, and 250ul was added to 750ul GENEzol
reagent, then stored at -20°C. The samples were
divided according to the outcome of the embryo
implantation into two groups; the failure
implantation group included 35 women, and the
success implantation group included 25 women.
The approval number of the ethics committee was
9557 in 2022 from the Baghdad Health Department.

DNA extraction and PCR primer

DNA extraction kits (Geneaid, Taiwan) were used
to extract total genomic DNA from the whole
blood, and the DNA was stored at -20°C for further

progesterone production through the EDNRA?. The
gene expression of EDN1 increasing in the ewe
uterine lumen at the blastocyst expansion period
before and at the implantation time?. Analysis of
mRNA life span by using actinomycin D
demonstrates that pre-pro-endothelin-1 mRNA
(pPEDN1ImMRNA) has a short intracellular half-life
of about 15 min?. In the endometrium, cytokine
production and action play necessary roles during
the complex process of embryo implantation and
development 22, The IL-18 gene, 7029 bp long, is
located on chromosome 2g14.1 and contains seven
exons and six introns encoded IL-1B protein with
269 amino acids®?. IL-1B exerts a variety of
biological effects and is one of the cytokines that is
involved in embryo-maternal communication; its
regulation of leptin secretion, in turn, activates
matrix metalloproteinases which results in an
increased cytotrophoblast invasion?2, At the time
of embryo implantation, the endometrium
undergoes decidualization, that important for a
successful pregnancy, decidual secretions contain
high levels of pro-invasive factors such as IL-1p%.
The current study aims to improve the outcome of
the IVF program by studying the relationship
among the IVF program within embryo transfer
day, EDN1 genetic variation, and expression of
EDN1 and IL-1p.

use. The polymerase chain reaction was
accomplished in a reaction mixture 25ul, DNA
template 5ul, Forward and Revers primers mix 2pl,
free nuclease distal water 13ul, pre-mix 5yl
(Bioneer, Korea), using a specific primer designed
by the second author for EDN1 gene (gene ID:
1906) Ref Seq Gene on chromosome 6, sequence
ID: NG_016196.1, the region from position 7092 to
7740 bp represented as exon2 and intron2 used
NCBI/  Primer  designing tool F: 5'-
GAAACCCACTCCCAGTCCAC -3, R: 5'-
AGCAAAGGAAATCCGGGCTC-3" with product
size 649bp. The PCR reaction program is shown in
Table 1. The PCR products and ladder markers (100
bp) were measured by electrophoresis. The bands
were pictured on the UV train illuminator. The PCR
product Foreword and reverse were sent for
standard sequencing using ABI3730XL, an
automated DNA  sequence, by Macrogen
Corporation (Korea). and analyzed by using Blast in
NCBI and BioEdit sequence alignment editor
computer program used for sequence analysis.
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Table 1. PCR amplification program for the gene
at the region represented as exon2 and intron2.

Steps Temperature  Time No. of
(© cycles

Initial 95 5 min 1

denaturation

Denaturation 94 30 sec

Annealing 61 30 sec 35

Extension 72 40 sec

Final extension 72 5 min 1

RNA extraction and cDNA synthesis

The extraction of RNA was done by using the
GENzolTM TriRNA Pure Kit (Geneaid, Taiwan).
Complementary DNA (cDNA) was synthesized
using the AccuPower® RocketScriptTM RT
PreMix kit and Oligo dT as a primer from Bioneer
Company, Korea. The procedure was performed in
reaction (20ul) and then inserted into the thermal
cycler under the reaction condition in Table 2.
Quantitative Real-Time PCR (qRT-PCR) was
performed using AccuPower® GreenStarTM gPCR
PreMix and a specific primer Designed by the
second author for EDN-1 gene was F:5'-
CATTTGGGTCAACACTCCCG-3', R:5™-
AGTGGAGCCAGCGCTAATGA-3", product size

75bp and IL-1B gene was F:5°-
CCTTGCTGTAGTGGTGGTCG-3, R:5°-
TGATGTCAAAGCATGGTTCCTG-3,  product

size 144bp, also used housekeeping gene junctional
cadherin complex regulator (JHY) primer F:5°-
GTCCAGGGGTATTACAGGCAA-3, R:5 -
TCAGGAATCAGCCCAAGACG-3" product size
(118bp). The PCR reaction was carried out with a

Results and Discussion

Genotyping results

The region exon2 and intron2 (from position 7092
to 7740) of the EDN1 gene were amplified under
optimum conditions by using a specific primer, then
amplified segment with product size 649bp
measured by electrophoresis as shown in Fig. 1. The
alignment of the query (sequence results) and sbjct
(gene sequence on NCBI) (Table 4) show registered
single nucleotide polymorphism (SNP) in two
positions; SNP rs2070699 G>T, and a new position
in nucleotide N0.7196 T>G.

total volume of 25 pl and completely mixed by
exispin (5 cycles, each cycle 10 sec)), then samples
were s placed in an Exicycler TM 96 device
according to the program in Table 3. The levels of
gene expression were quantified by measuring the
threshold cycle (Ct). The fold change of target gene

expression was calculated by 2~the -AACT
equation?,
Table 2. Program of cDNA synthesis.
Step Temperature  Time
Primer annealing (oligo dT) 37°C 10min
cDNA synthesis 42°C 60 min
Heat inactivation 95°C 5 min
Table 3. qRT-PCR program.
Step Condition Cycle
Pre-Denaturation 95°C, 3 min 1
Denaturation 95°C, 30 sec
Annealing extension 55°C, 20 sec 40
Detection (Scan)
Melting - 1

Statistical Analysis

Hardy-Weinberg equilibrium (H.W.E) was tested
by using the Gene-Calc- bioinformatic tool®.
Computer program WINPEPI version 11.65 was
used to analyze the statistical significance of the P-
value, which was calculated with the Fisher exact
test and Odd Ratio. Statistical analysis of data was
performed using SPSS version 23, to detect the
result of different issues on the parameters of the
study. Used a t-test to significantly compare
between means.

2000bp
1000bp

600bp
500bp
400bp

300bp ﬁ

200bp

100bp

Figure 1. Gel electrophoresis for PCR product of
EDN1 gene (649bp) lane 1-8 with the DNA
ladder Marker (100bp) on agarose gel
concentration (2%) in (70 volt/cm?, 1 hour). M:
Ladder Marker.
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Table 4. The sequencing ID, Identities, and Score of variants for exon2 and intron2 of EDN1 gene.

Accession ID: Identities Gaps

Score

Expected Range

NG_016196.1 600 /605 (99%) _ 3/605 (0%)

1086 bits (588)

0.0 7136 to 7740

SNP rs2070699 G>T

Genetic polymorphism of the SNP rs2070699 G>T
at a locus (7244) intron 2 variant of the EDN1 gene
as shown in the chromatogram Fig. 2 and the blast
Fig. 3 on chr6:12294025, was observed in three
genotypes GG, GT, TT in the study groups. The
results as seen in Table 5 indicate that the
homozygous genotype GG showed a high frequency
of 43% in the failure implantation group compared
to the success implantation group of 32%. The
heterozygous genotype GT exhibited lower
frequency in the two study groups indeed 20% and
17% in the success and failure groups, respectively.
While the other homozygous genotype TT showed a

higher frequency 48% in the success group than in
the failure group 40%. The G allele frequency in the
failure and success groups was 0.51 and 0.42,
respectively. While the T allele frequency was
higher in the success group 0.58 than in the failure
group 0.49. The results showed significant
differences between observed and expected
frequency in the two study groups, and the observed
deviated from H.W.E. This result can lead to a
conclusion that this departure in H.W.E. may be an
indicator that this locus is undergoing evolutionary
selection in the study sample from the Iraqgi
population.

Table 5. Expected genotypes and alleles frequencies of SNP rs2070699 using HWE.

Groups/  SNP rs2070699 G>T Genotypes GG GT TT G T P-value
Observed no 15 6 14 0.51 0.49 0.00053 **
Failure Implantation Group (%). (43%) (17%) (40%)
Expected no 9.26 17.49 8.26
(%). (26%) (50%) (24 %)
Observed no 8 5 12 0.42 058 0.0129*
Success Implantation Group (%). (32%) (20%) (48%)
Expected no 441 12.18 8.41
(%). (17.64%) (48.72%)  (33.64%)
P-value - 0.144 NS 0.763 NS 0.694 NS -

** (P<0.01), * (P<0.05), NS: Non-Significant.

From the statistical analysis which appears in Table
6, the odd ratio (OR) of the GG genotype was 1.59
with a value of a Cl 95% (confidence interval)
between 0.55-4.58 and shows an etiological fraction
of 0.16. While the OR of the heterozygous genotype
GT was 0.83 with a CI value between 0.23-3.02 and
shows a preventive fraction of 0.034. The other
homozygous genotype TT OR was 0.72 with a ClI
between 0.26-2.00 and shows a Preventive fraction

of 0.133. The G allele was recorded as an
etiological fraction of 0.163 with an OR was 1.46
and a CI value between 0.71 - 3.02. While the T
allele was recorded as a preventive fraction of 0.183
with an OR was 0.68 and a CI value between 0.33 -
1.41. These results showed no significant
differences between the two groups of the study
under the fishers’ exact probability.

Table 6. The statistical comparison between genotypes in groups studied of SNP rs2070699.

SNP rs2070699 G>T OR Preventive Fraction / or Fisher’s Probability Cl1 95%
Genotyps Etiological Fraction

GG 1.59 0.16 0.432 NS 0.551t04.58
GT 0.83 0.034 1.000 NS 0.23103.02
TT 0.72 0.133 0.603 NS 0.26 to 2.00
Allele distribution

G 1.46 0.163 0.356 NS 0.71t0 3.02
T 0.68 0.183 0.356 NS 0.33t0 1.41

NS: Non-significant. OR: Odd Ratio. CI: confidence interval
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Figure 2. DNA sequencing chromatogram which shows the SNP rs2070699 G>T. A: The arrow points
to the common genotype GG/ B: the arrow points to the substitution nucleotide G/T in the forward
and C/A in the reverse.

Query: H220906-©05_E19_A27_AF.abl Query ID: lcl|Query_10053 Length: 1051

>Homo sapiens endothelin 1 (EDN1), RefSegGene on chromosome 6
Sequence ID: NG_©16196.1 Length: 13899
Range 1: 7136 to 774©

Score:1055 bits(571), Expect:©.©,
Identities:595/606(98%), Gaps:3/606(©%), Strand: Plus/Plus

Query 84 AGTTGGGTCAACACTCCCGAGTAAGTCTCTAGAGGGCATTGTAACCCTi:lCATTCATTA 143

I 000 0 A o o T e Do T O e S OO ] LHHrrrrnd
Sbjct 7195 ATTTGGGTCAACACTCCCGAGTAAGTCTCTAGAGGGCATTGTAACCCT CATTCATTA 7254

A: Forward

Query: H220711-©01_Je6_A24_ AR.abl Query ID: l1lcl|Query_4859 Length: 646
>Homo sapiens endothelin 1 (EDN1), RefSegGene on chromosome 6

Sequence ID: NG_©16196.1 Length: 13899

Range 1: 7©9© to 7711

Score:1e85 bits(587), Expect:e.e,

Identities:613/625(98%)., Gaps:3/625(©%), Strand: Plus/Minus

LT T O B OO I JCT Q0 0 O A 0] LT OB O Y T o R ST FITTLITLI

Query 427 AAAAGAAACTCTAAAACTGGGCTCCAGTGGAGCCAGCGCTAATGAATGACTAGGGTTACA 486
|
Sbjct 7293 AAAAGAAACTCTAAAACTGGGCTCCAGTGGAGCCAGCGCTAATGAATGACTAGGGTTACA 7234

A:Reverse

Query: H220628-0©05_E17_A4_AF.abl Query ID: 1lcl|Query_3831 Length: 988

>Homo sapiens endothelin 1 (EDN1l), RefSegGene on chromosome 6
Sequence ID: NG_©16196.1 Length: 13899
Range 1: 7147 to 7545

Score:6©8 bits(329), Expect:4e-172,
Identities:376/399(94%)., Gaps:1/399(©%), Strand: Plus/Plus

Query 92 ACTCCCGAGTAAGTCTCTAGAGGGCATTGTAACCCTIATTEATTCATTAGCGCTGGCTCCA 151
IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII S J 16t o L0 Do e ) B e T

Sbict 7207 ACTCCCGAGTAAGTCTCTAGAGGGCATTGTAACCCTIAGTEATTCATTAGCGCTGGCTCCA 7266

B:Forward

Query: H220711-©01_Pe6_A27_AR.abl Query ID: lcl|Query_ 2587 Length: &63e

>Homo sapiens endothelin 1 (EDN1), RefSeqgGene on chromosome 6
Sequence ID: NG_€16196.1 Length: 13899
Range 1: 7©93 to 771

Score:1081 bits(585), Expect:©.©,

Identities:60©2/610(99%), Gaps:1/61©(©e%), Strand: us/Minus|
Query 434 AAAACTGGGCTCCAGTGGAGCCAGCGCTAATGAAT ATAGGGTTACAATGCCCTCTAGA 493
III[IIIII[IIIIIIIIIIIIIIIIIIIIIIIIIII prrrrrerrrerrrrrrnetl
Sbjct 7281 AAAACTGGGCTCCAGTGGAGCCAGCGCTAATGAA CTIAGGGTTACAATGCCCTCTAGA 7222
B: Reverse

Figure 3. DNA sequence alignment chromatogram on NCBI blast which shows the SNP rs2070699
G>T located at genomic location 7244 on the intron 2 of the EDN1 gene chr6:12294025. A: points to
the common of nucleotide G in the forward and C in the reverse/ B: points to the substitution
nucleotide G/T in the forward and C/A in the reverse.
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Polymorphism No.7196 T>G

Genetic polymorphism of the variant N0.7196 T>G,
exon 2 variant of the EDN1 gene as shown in the
chromatogram Fig. 4 and the blast Fig. 5
chr6:12293977, was observed as two genotypes (TT
and GT) while the other homozygotes genotype was
absent in the two study groups. The results in Table
7 show the TT genotype frequency is higher at 72%

in the success group than the failure group at 57%.
While the heterozygous genotype TG showed the
highest frequency 43% in the failure group
compared to the success group 28%. The allele T
had a higher frequency of 0.79, 0.86 than the G
allele 0.21, 0.14 in both the failure and success
study groups, respectively. This distribution is
consistent with H.W.E. at P<0.01.

Table 7. Expected genotypes and alleles frequencies N0.7196 using HWE.

Groups/ No. 7196 T>G Genotype TT TG GG T G P-value
Observed no 20 15 0 079 021 0.272NS
Failure Implantation Group (%) (57%) (43%)
Expected no 21.61 11.79 1.61
(%) (62%) (33%) (5%)
Observed no 18 7 0 0.86 0.14 0.718NS
Success Implantation Group (%) (72%) (28%)
Expected no 18.49 6.02 0.49
(%) (74%) (24%) (2%)
P-value -- 0.745NS  0.0881 NS 1.00 NS -

NS: Non-significant.

The statistical analysis as indicated in Table 8
shows OR of the homozygous genotype TT was
0.52 and recorded as a preventive fraction of 0.347.
While the OR of the heterozygous genotype TG was
1.93 and recorded as an etiological fraction of
0.206, the T allele was recorded as a preventive

fraction of 0.347 and the OR was 0.60, while the G
allele was recorded as an etiological fraction of
0.128 and OR was 2.05. These results showed no
significant differences between the two groups of
the study under the fishers’ exact probability.

Table 8. The statistical comparison between genotypes groups studied of N0.7196 T>G.

No. 7196 T>G Genotypes OR Preventive Fraction / or Fisher’s probability Cl95 %
Etiological Fraction

TT 0.52 0.347 0.286 NS 0.18-1.53

TG 1.93 0.206 0.286 NS 0.65- 5.68

Allele distribution

T 0.60 0.347 0.346 NS 0.23-1.58

G 2.05 0.128 0.231 NS 0.77- 5.46

NS: Non-significant. OR: Odd Ratio. Cl: confidence interval.

U

CTGG-\C TC'\TTTGGG TCAGTTGGGTC-\

AMM/\/W Ny v\/ 0

s10 520 s10 520
A €C € €C A A AT G ATG A C CCAAATGGA

DANNIWWNANYY 0

Figure 4. DNA sequencing chromatogram which shows the No0.7196 T>G/ A: the arrow points to the
common genotype TT/ B: the arrow points to the substitution nucleotide T/G.
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Query:

>Homo sapiens endothelin 1 (EDNL1) .,
Sequence ID:
Range 1:

Score:1099 bits(595).
Identities:602/605(99%) .

H220906-005_G17_A20_AF.abl Query ID: lcl|Query_ 19421 Length: 1074

RefSeqGene on chromosome 6
NG_e16196.1 Length: 13899

7137 Tto 774©

Expect:@.©,

Gaps:2/60©5(©%)., Strand: Plus/Plus

Query 82 T TGGGTCAACACTCCCGAGTAAGTCTCTAGAGGGCAT TG TAACCCTAGTCATTCATTAG 141
I CL NG - LSRN LRy O VU D e

Sbijct 7196 T TGGGTCAACACTCCCGAGTAAGTCTCTAGAGGGCAT TG TAACCCTAGTCATTCATTAG 7255

Query 142 CGCTGGC TCCACTGGAGCCCAGT T T TAGAGT TTCTTTTCTAGGGACTCTGAAGGTAGTCC 201
trrrrrrrrrrerrrrrererrrrrrrerrr e rrrrrrrrrrrnetd

Sbijct 7256 CGCTGGC TCCACTGGAGCCCAGT T T TAGAGT TTCTTTTCTAGGGACTCTGAAGGTAGTCC 7315

Query: H220628-©©5_Ki15_Al_AR.abl Query ID: lcl|Query_ 21829 Length: 1514

>Homo sapiens endothelin 1 (EDN1), RefSeqGene on chromosome 6

Sequence ID: NG_©16196.1 Length: 13899

Range 1: 793 to 7695

Score:107© bits(579)., Expect:©.0©,

Identities:597/605(99%). Gaps:3/605(©%). Strand: Plus/Minus

Query aaz CTGGGCTCCAGTGGAGCCAGCGC TAATGAATGACTAGGG T TACAATGCCCTCTAGAGACT se1
IOCT DL G O LY B WA 0, e O S Jo I 0 T . L W o e T T g 3t 3

Sbijct TR277 CTGGGC TCCAGTGGAGCCAGCGC TAATGAATGACTAGGGTTACAATGCCCTCTAGAGACT 7218

Query 502 TACTCGGGAGTGTTGACCC GATGTCCAGGTGGCAGAAGTAGACACACTCTTTATCC sSe1
0 T 1O S V0 o T T Dl 0 B T T TR0 0 VST DT O D DC TP ol O T 0 R o B T DO ok VR OO0 000 ST JO L J . {1

Sbijct 7217 TACTCGGGAGTGTTGACCC GATGTCCAGGTGGCAGAAGTAGACACACTCTTTATCC 7158

Query: H220906-©©5_E19_AZ27_AF.abl Query ID: lcl|Query_ 1©e53 Length: 151

>Homo sapiens endothelin 1 (EDN1), RefSeqGene on chromosome 6

Sequence ID: NG_e16196.1 Length: 13899

Range 1: 7136 to 774e

Score:1©55 bits(571). Expect:©.o.,

Identities:S5S95/606(98%) Gaps:3/606(©%), Strand: Plus/Plus

Query 84 AGTEG CACTCCCGAGTAAGTCTCTAGAGGGCATTGT. CCCTAGTCATTCATTA 143
[ IlIlIlIIIIIIlIIIIIIIIIlIlIIIIIIIIlIIIIIlIlIIIIIIII|I|III

Sbijct 7195 ATT CACTCCCGAGTAAGTCTCTAGAGGGCATTGTAACCCTAGTCATTCATTA 7254

Query 1494 GCGCTGGCTCCACTGGAGCCCAGT T T TAGAGT TTCT TTTCTAGGGACTCTGAAGGTAGTC 2e3
IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIlIIIIIIIIIIIIIIIIIIIIIIIIIIIII

Sbijct 725S GCGC TGGC TCCACTGGAGCCCAGT T T TAGAGT TTCTTTTCTAGGGACTCTGAAGGT 7314

B: Forward

Figure 5. DNA sequence alignment on NCBI blast which shows the No.7196 T>G located on the exon 2
of the EDN1 gene chr6:12293977. A: points to the common nucleotide T in the forward and A in the
reverse/ B: the arrow points to the substitution nucleotide T/G in the forward.

EDN-1 gene expression

The gene expression of EDN1 and fold change were
guantified by measuring the threshold cycle (Ct) for
two groups of women under the IVF program and
using reference gene JHY to normalize the mRNA
levels (Fig. 6). The results, as seen in Table 9,
indicate that the mean Ct of the EDN1 gene was
25.53, 25.44 for the failure and success groups,

respectively. While the mean of the JHY gene was
26.29 for the failure group, and 26.62 for the
success group. A comparison of results reveals that
the fold change in gene expression for the failure
group (0.845+0.29) was lower than the fold change
in the success group (1.0 +0.00) on the day of
embryo transfer, this result showed no significant
differences between groups.

Table 9. The fold change of EDN-1 gene expression depends on the calculation 2*-AACt.

Study groups Mean Mean Mean Mean of Mean of  Mean of Failure A fold of

according to of of of EDN-1 EDN-1 EDN-1 / gene

Implantation EDN-1 JHY EDN-1 ACt AACt 2"-AACt  Success expression

Ct Ct ACt  Calibration

Failure 25.53 26.29 -0.758 -1.186 0.427 3.463 3.463 / 0.845 +0.29
4.096

Success 25.44 26.62 -1.186 -1.186 3.197 4.096 4096 / 1.0%0.00
4.096

t-test - - - - - - - 0.481 NS

P-value - - - - - - - 0.502

NS: Non-Significant.
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8 30 32 3+ 3 38 40

Figure 6. EDN1, A: dissociation curves, B: amplification plots by gPCR Samples included both the
implantation failure and implantation success study group.

Interleukin-1p Gene

The gene expression of IL-1p and fold change were
guantified by measuring the threshold cycle (Ct) for
two study groups of women under the IVF program
(Fig. 7), and used the reference gene JHY to
normalize the mRNA level. The results, as seen in
Table 10 indicate that the mean Ct of the IL-1p gene
was 24.23, and 24.95 for the failure and success

groups, respectively. While the mean of the JHY
gene was 26.29 for the failure group and 26.62 for
the success group. A comparison of results reveals
that the fold change in gene expression for the
failure group 0.622+0.17 was lower than, the fold
change in the success group (1.0 £0.00) on the day
of embryo transfer, this result showed no significant
differences between groups.

Table 10. The fold change of IL-1p gene expression depends on the calculation 2*-AACt.

Study groups Mean Mean Mean Mean of IL- Mean Mean of Failure
according of of of IL- 1B ACt of IL-1p / Fold of gene
to IL-1p JHY 1B Calibration IL-1p 2N-AACt Success expression
Implantation Ct Ct ACt AACt
Failure 2423 2629 -2.06 -1.68 -0.38 3.203 3.203/ 0.622 +0.17
5.144
Success 2495  26.62 -1.68 -1.68 0.0024 5.144 5.144/ 1.0 +£0.00
5.144
t-test - - - - - - - 0.407 NS
P-value - - - - - - - 0.093

NS: Non-significant.

A s

Figure 7. IL-1p, A: dissociation curves, B: amplification plots by qPCR Samples included both the

implantation failure and implantation success study g

roup.


https://doi.org/10.21123/bsj.2024.9275

Published Online First: July, 2024
https://doi.org/10.21123/bsj.2024.9275
P-ISSN: 2078-8665 - E-ISSN: 2411-7986

g

Baghdad Science Journal

Association of variations with gene expression

rs2070699

A study of the association between EDN1 gene
variants with the gene expression as seen in Table
11 found no effect of SNP rs2070699 on the gene
expression of EDN1 and IL-1p. EDNI1 was higher
in the GG and TT genotypes compared to the GT

genotype, furthermore, their differences were
nonsignificant and had mild effects.
N0.7196 G>T

A study of the association between EDN1 gene
variants with the gene expression as seen in Table
12 found no effect of variant No.7196 G>T in the
exon 2 on the gene expression of EDN1 and IL-1p.
EDNL1 was higher in the TG genotype which was
recorded as a risk factor compared to the TT
genotype and their differences were non-significant
and poor or weak effects.

Table 11. Association of variant SNP rs2070699
with study parameters.

Parameters Mean + SE P-

GG GT TT value

EDN1 43047+ 1.3031+ 4.2419+ 0.638
2.15878 47936  2.00062 NS

IL-1p 5.4131+ 3.1231+ 3.1496+ 0.721
3.38511 1.01193 .80615 NS

NS: Non-Significant.

Table 12. Association of variant No.7196 G>T
with study parameters.

Parameters Mean + SE p-

TT TG value

EDN1 2.081+ 0.785 6.569+2.911  0.070
NS

IL-1p 2.573+0.474  6.497+03.565 0.162
NS

NS: Non-Significant.

Correlation between study variables

The Person correlation test between EDN1, IL-1B
gene expression in the current study as seen in
Table 13 showed a significant positive correlation
between EDN1 and IL-18 genes P<0.01 and
P<0.05 in the failure and success groups,
respectively.

Table 13. Pearson correlation between EDN1
and IL-1B gene expression in the study groups.

Groups Parameters EDN1 IL-1B
Failure EDN1 - 0.760**
Implantation IL-1B 0.760** -
Success EDN1 - 0.474*
Implantation IL-1B 0.474* -

**_Correlation is significant at P<0.01. *. Correlation is
significant at P<0.05.

The results of the rs2090699 G>T showed no
association with the embryo implantation outcome.
This result also shows the homozygous genotypes
GG and TT were higher frequency than the
heterozygous genotype GT in both study groups,
while the frequency of the T and G alleles was
almost close. Even though the probability
according to Fisher not significant, the OR of the
GG genotype and G allele indicate that the G allele
is a risk allele that may be related to infertility.
Previous local studies indicated that the presence of
genetic variations affects the outcome of IVF,
which involves either change to implantation events
or to the vascular supply throughout the early stages
of pregnancy. This could cause a decrease in the
success rate of the IVF program in infertile women
under IVF when compared to fertile women 810, We
need to study many factors related to the IVF
process, especially endothelin, due to its
relationship to the angiogenesis and contraction of
the uterine muscles. Therefore, women with the T
allele are more susceptible to successful IVF
treatment, while women who carry the G allele are
more susceptible to failing I\VF treatment.

The study recorded a new variant N0.7196/ T>G, it
also, shows no association with embryo
implantation. The homozygous genotype TT
recorded a higher frequency in the women who had
successful embryo implantation. Homozygous TT
had a preventive fraction effect with the common T
allele of infertility. Although the heterozygous TG
recorded a higher frequency in the failed females to
get pregnant. The TG genotype recorded an
etiological fraction effect with the G allele which
may have more risk to failure IVF treatment
compared to another genotype. Meanwhile, the
other homozygote genotype GG was absent may be
due to a small sample size and it is expected
according to HW.E by a small percentage. The
sample size was limited to around 60 individuals
therefore the results may occur as non-significant,
In the future the research needs to increase the
sample size, in order to explore the role of this
Locus.

The current study describes for the first time the
EDN1 gene expression in lragi infertile women
participating in IVF programs on the day of embryo
transfer. This study result shows down-regulated
EDN1 gene expression in the non-pregnant women
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when compared with another group (that succeeded
in implanting the embryo and became pregnant).
The results are in line with Mastrogiannis and his
colleagues, who found that pregnant women's
plasma levels of EDN1 were higher than those of
non-pregnant women but that this difference was
not statistically significant®®. There were non-
significant differences, which may be due to the
time of taking the samples on the day of embryo
transfer, where the hormone did not reach peak
expression. The level of EDN1 expression is
increased at the time of blastocyst expansion, also
before, and at the implantation period in the ewe
uterine lumen?®. This nonsignificant result between
failure and success groups may be associated with a
high level of E2 on the day of embryo transfer
which results from the stimulation in the IVF
program. As mentioned by Merviel and his
colleagues, EDN synthesis is regulated by E2%, also
a high level of E2 on the day of transfer affects the
embryo implantation & which may affect other
factors, including EDN1 expression in women
undergoing IVF.

The result of IL-1p gene expression revealed non-
significant down-regulation in women who did not
get pregnant, while non-significant up-regulation in
the successful implantation women. IL-1p involved
in communication between Dblastocyst and
endometriosis is an important mediator of a healthy
pregnancy. This result is consistent with the result

Conclusion

Genetic variants SNP rs2070699 and No0.7196 in
EDNL1 do not have an effect on the level of gene
expression in infertility women under the IVF
program. EDN1 and IL-1B gene expression have a
significant positive relationship in the luteal phase
and both genes are up-regulated in women with
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