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Abstract 

  Background. Recurrent spontaneous abortion is defined as three or more consecutive clinically 

recognized spontaneous pregnancy loss. Many studies indicated that genetic variations have been 

proposed to cause recurrent spontaneous abortion (RSA).  Aim.The proposal target investigating the 

genetic association between the polymorphism of rs3136520 SNP in F2 gene and rs1050782 SNP in 

F13A1 gene and RSA. Method. This case-control study was conducted on 50 women with RSA as a case 

group and 50 apparently healthy women without any history of abortion with at least one healthy child as 

the control group.  Blood samples were collected in tubes containing EDTA to obtain DNA. Platelets 

count; prothrombin time and partial thromboplastin time were determined. The rs3136520 SNPs was 

genotyped using Tetra-ARMS-PCR, while rs1050782 SNP was analyzed using High resolution melting 

(HRM) technique.  Data was analyzed using the SPSS software. Result. There were no significant 

differences between study groups in terms of mean age and body mass index (BMI). No significant 

differences between the study groups as related to the mean platelets count. Prothrombin time mean was 

significantly (p˂0.05) increased in patients with recurrent spontaneous abortion when compared with 

controls (14.6 ± 0.18 versus 13.9 ± 0.24 seconds, respectively; p˂0.05). Also, the mean of partial 

thromboplastin time was significantly (p˂0.01) increased in patients with recurrent spontaneous abortion 

when compared with controls (34.9 ± 0.65 versus 32.0 ± 0.58 seconds, respectively; p˂0.01). As related 

with rs3136520 SNP in F2 gene, there was an association between the incidence of recurrent spontaneous 

abortion and the CT genotype of rs3136520 in F2 gene in Iraqi patients from Al-Najaf city. As related 

with rs1050782, the GG genotype may represent as a risk factor for RSA susceptibility in Iraqi women 

from Al-Najaf city. Also, GA and AA genotypes and A allele of rs1050782 were significantly (p˂0.01) 

lower in women with RSA than in controls and may act as a protective factor to decrease susceptibility 

RSA (42%, 28% and 69% of control group versus 20% , 18% and 28% of RSA group, for GA, AA 

genotypes and A allele, respectively). no significant differences were noted between the study groups as 

related with the percentages of each genotype and allele frequency in Iraqi women from Al-Najaf city. 

Conclusion. The results indicate that rs1050782 represents as a risk factor for RSA incidence while A 

allele represents as a protective factor for RSA. in Iraqi women from Al-Najaf city. 

Keywords: platelets, prothrombin time, partial thromboplastin time, F2 and F13A1 genes, recurrent 

spontaneous abortion. 
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Introduction 

Recurrent spontaneous abortion 

(RSA), defined as the loss of two or 

more consecutive pregnancies, 

represents as a significant health and 

psychological challenge for many 

couples worldwide (1). Despite 

advances in reproductive medicine, the 

underlying causes of this condition 

remain poorly understood in many cases 

(2). Genetic factors play a crucial role in 
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this context, with studies showing an 

association between certain genetic 

mutations and an increased risk of 

recurrent miscarriage (3). Among these 

mutations, those in the F13A1 and FII 

genes, which encode coagulation factors 

XIII and II (4). These mutations affect 

the function of coagulation factors, 

potentially disrupting the clotting 

process during pregnancy and 

increasing the risk of blood clots that 

obstruct blood flow to the fetus, thereby 

threatening its survival (5). However, 

scientific organizations around the 

world, including the American Society 

of Reproductive Medicine (ASRM) and 

the European Society of Human 

Reproduction (ESRE), have recently 

improved the definition of RSA to 

incorporate two or more cases of 

pregnancy loss in response to the 

growing problem of infertility (3). 

Autoimmune diseases (20%), 

endocrinological disorders (17–20%), 

uterine alterations (10–15%), hereditary 

factors such parental chromosome 

abnormalities (2–5%), and infections 

(0.5–5%) are among the causes of the 

condition [4]. Nonetheless, more than 

50% of RSA cases are categorized as 

idiopathic and cannot be explained [2]. 

A study conducted by Xu et al. (2018) 

on Han Chinese women showed that the 

mutations rs3136520 in the FII gene 

and rs1050782 in the F13A1 gene 

exhibited statistically significant 

differences between the control and 

patient groups for both genes. The study 

confirmed that these two genes play a 

key role in the risk of recurrent 

spontaneous abortion (6).  

In Iraqi women, many variants were 

found to be risk factor for RSA 

incidence such as HLA-G*0104/0104 

genotype (7), homozygosity of HLA-

E*0101 (8),  TT genotype of rs1042838 

in progesterone receptor gene (9), GG 

genotype of rs6152 in androgen 

receptor gene (10), while, AA genotype 

of rs2275913 in IL-17A gene was found 

to be a protective factor (11). Jassim et 

al. (12) found an association between 

both heterozygous and homozygous 

mutants genotypes at rs37389 of 

prolactin receptor gene with the risk of 

the recurrent miscarriage susceptibility. 

No association between some variants 

with RSA such as rs1801133 in 

MTHFR gene (13) and rs1264459 in 

HLA-E gene (14). 

The purpose of the present study was 

to investigate the association of some 

genetic variants in F2 and F13A1 genes 

with the susceptibility of recurrent 

spontaneous abortion in Iraqi women 

from Al-Najaf city. 

Materials and Methods 

Sampling 

This case – control study was carried 

out in the obstetrics and gynecology 

department of Al-Zahraa teaching 

hospital, Al-Najaf city, Iraq and in the 

institute of genetic engineering and 

biotechnology for higher studies, 

university of Baghdad, Iraq during June 

2022 – April 2023 with two groups. The 

control group (n=50) consisted of  20-

45  years old women with no history of 

miscarriage or infertility and with at 

least one successful pregnancy and a 

delivery without any complications. The 

case-control group (n=50) consisted of 

17-46 years old women with at least 

two consecutive idiopathic miscarriage 

and no successful pregnancies. It should 

also be considered that all the women in 

both groups were Iraqis from Al-Najaf 

city. 

All women with recurrent 

spontaneous abortion (RSA) due to 

infections, uterine conformational 

abnormalities, immune disorders, 

hormonal abnormalities including 
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thyroid and prolactin disorders were 

excluded from the study. 

Every single blood sample was split 

into two tubes: (1) sodium citrate tubes 

for plasma collection, the tube was 

centrifuged for 10 minutes at 3000 rpm. 

The plasma samples were used for 

prothrombin time and partial 

thromboplastin time determination 

using Human device, Huma-clot junior, 

Germany (2) EDTA tubes for 

measurement of platelets count in whole 

blood using BC-500 device, Mindray, 

China and DNA extraction for use in 

genotyping. Five ml of peripheral blood 

samples were taken from each 

individual. Genomic DNA was 

extracted from a one ml 

ethylenediamine tetra acetic acid- 

anticoagulated peripheral blood sample 

using a DNA extraction kit (Genomic 

DNA mini kit, Favorgen, China) 

according to the manufacturers' 

instructions. The concentration and 

purity of the extracted DNA was 

estimated using a nanodrop. 

Genotyping 

Rs3136520 of F2 gene is a C˃T 

intron variant which causes alternative 

splicing that can alter coagulation factor 

II function. The location of this SNP in 

intron 4 of F2 gene (g.7490 C˃T, 

NG_008953.1), chromosome 11. 

R1050782 is a A˃G 3' UTR variant.  

The location of this SNP in F13A1 gene 

(g.180199A˃G, NG_008107.1), 

Chromosome 6.        

 F2 gene     

Genetic polymorphisms of each 

participant for rs3136520 in F2 gene 

were determined by Tetra-ARM primer 

amplification refractory mutation 

system PCR (T-ARMS-PCR). Detailed 

information about the primers is listed 

in figures 1. 

C allele 

TGAACACTTTCCTATCCTTCAA

GGACTGCTTCAAATGTCACCAC

TTTTGCTGAGACTTCAGGGAGC

ACCCTCCCTCCTGCACTGTGTT

CTGAAGGCACCTTTAGCACGAC

AAAAATGGAACTCTTTGTTTAT

TTATAAGAGACAGGGTCTCCCT

TTTTTGCCCAGGCTGATCTTGA

ACTCCTGGGCTCAGGCAATTCT

CCCATCTCAGTCTCCCAAAGGA

GTAGGATTATAAGTGTGAGCCA

CCATGCCTGGCTGCCATACTTT

CATTTTTTTTTTTT 
 

Forward 5' – TGAACACTTTCCTATCCTTCAAGGACTG-3' 
134 bp 

C allele 5' – AAATAAACAAAGAGTTCCATTTTTGGCG – 3' 

 

T allele 

TGAACACTTTCCTATCCTTCAA

GGACTGCTTCAAATGTCACCAC

TTTTGCTGAGACTTCAGGGAGC

ACCCTCCCTCCTGCACTGTGTT

CTGAAGGCACCTTTAGCACGAC

AAAAATGGAACTCTTTGTTTAT

TTATAAGAGACAGGGTCTCCCT

TTTTTGCCCAGGCTGATCTTGA

ACTCCTGGGCTCAGGCAATTCT

CCCATCTCAGTCTCCCAAAGGA

GTAGGATTATAAGTGTGAGCCA

CCATGCCTGGCTGCCATACTTT

CATTTTTTTTTTTT 

T allele 5' – CACTGTGTTCTGAAGGCACCTTTAGAAT – 3' 
200 bp 

Reverse 5' - AAAAAAAAAAAATGAAAGTATGGCAGCC– 3' 
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TGAACACTTTCCTATCCTTCAA

GGACTGCTTCAAATGTCACCAC

TTTTGCTGAGACTTCAGGGAGC

ACCCTCCCTCCTGCACTGTGTT

CTGAAGGCACCTTTAGCACGAC

AAAAATGGAACTCTTTGTTTAT

TTATAAGAGACAGGGTCTCCCT

TTTTTGCCCAGGCTGATCTTGA

ACTCCTGGGCTCAGGCAATTCT

CCCATCTCAGTCTCCCAAAGGA

GTAGGATTATAAGTGTGAGCCA

CCATGCCTGGCTGCCATACTTT

CATTTTTTTTTTTT 

Targeted fragment, 278bp. 

Outer forward TGAACACTTTCCTATCCTTCAAGGACTG 278bp 

Outer revers GGCTGCCATACTTTCATTTTTTTTTTTT  

 

After their design, all the primers 

were evaluated with the BLAST-NCBI 

database and analyzed using the oligo 

analyzer software to ensure the 

validation of each primer. To increase 

the specificity of each of the two inner 

primers in T-ARMS-PCR, an extra 

mismatch was designed in the second 

nucleotide for ARMS-PCR and the third 

nucleotide for T-ARMS-PCR from the 

3' end. 

Amplifications were carried out in a 

thermal cycler (Analytic jena, 

Germany) with one tube for each 

sample using T-ARMS-PCR with 4 

primers in each tube. Each tube 

contained 25 µl : 12.5 µl of 2x easy 

Taq® PCR Super Mix (Promega, USA), 

1 µl of each primer, 5 µl of genomic 

DNA and up to 25 µl final volume of 

deionized water. The Tetra ARMS-PCR 

technique is an extension of the original 

concept and has been applied to 

improve the detection of specific 

genetic mutations in a fast and cost-

effective manner.  The system relies on 

designing four primers in a single 

reaction: two external primers to 

amplify a large target region, and two 

internal primers specifically designed to 

amplify alleles or specific mutation 

(15). The (Rs3136520 F2gene) are 

shown in table 1. 

 

Table 1. Tetra-ARMS-PCR for the F2 gene in the present study. 

 ( Rs3136520 F2gene) 

 Temperature C° Time sec. cycle 

Initial denaturation 95 120 1 

Denaturation 95 40 

35 Annealing 56 30 

Extension 72 45 

Final extension 72 300 1 

 

The PCR products were analyzed in 

2% agarose gel stained with ethidium 

bromide and with a 100-base pair (bp) 

DNA ladder as the template of 

measurement. The sizes of the PCR 

products as related to rs3136520 SNP in 

F2 gene were 134 bp + 278  bp for CC 

genotype, 200 bp + 278 bp for TT 

genotype and 134 bp + 200 bp + 278 bp 

for CT genotype. The PCR products are 

shown in figure 1. 
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Figure 1. ARMS-PCR products of  rs3136520 SNP in F2 gene, CC genotype (wild-type) : 134 

bp+278 bp (sample 4), CT genotype (heterozygous mutant) : 134 bp+ 200 bp + 278 bp (sample 42) 

and TT genotype (homozygous mutant) : 200 bp + 278 bp (sample 10).  M: 100 bp DNA ladder. 
 

F13A1 gene     

Genetic polymorphisms of each 

participant for rs1050782 in F13A1 

gene were determined by high 

resolution melting (HRM). HRM is a 

new, post-PCR analysis method used 

for identifying genetic variation in 

nucleic acid sequences and can 

discriminate DNA sequences based on 

their composition, length, GC content, 

or strand complementarities. A Rotor 

gene (Qiagen) was employed to perform 

qPCR-HRM, following a program in 

table 3 , followed by an HRM analysis 

with ramping by 0.2 °C from 65 to 95 

°C. The cycling protocol was 

programmed for the following 

optimized cycles and according to the 

thermal profile shown in table 2. 

 

Table 2. Thermal profile of HRM genotyping. 

Step 
Temperature 

(ºC) 
Duration Cycles 

Enzyme activation 95 5 min 1 

Denaturation 95 15 sec 40 

Annealing 60 15 sec 40 

Extension 72 30 sec 1 

HRM 65-95 
0.2 degree for 

1 sec 
1 

 

Statistical analysis 

The statistical analyses were 

performed using IBM SPSS Packages 

for social sciences – version 29. The 

comparison of genotypes and allele 

frequencies between RSA patients and 
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controls were calculated by X2 test or 

Fisher's exact test. To show the effects 

of the studied polymorphisms on RSA, 

odds ratios (OR) with a 95% confidence 

interval were calculated. 

 

 

Results  

Means of age and body mass index 

(BMI) for recurrent spontaneous 

abortion (RSA) patients versus 

apparently healthy women from Al-

Najaf city in Iraq are presented in table 

3. 

Table 3. Mean age and BMI values in recurrent spontaneous abortion women versus apparently 

healthy women in the present study. 

Parameters Control 1 RSA2 patients p-value 

Age (year) 32.84± 1.00 33.06 ± 1.06 0.88 NS 

BMI 28.00 ± 0.49 27.93 ± 0.66 0.93 NS 

1 apparently healthy subject. 2 recurrent spontaneous abortion 
 

The means of platelets count, 

prothrombin time and partial 

thromboplastin time for patients with 

recurrent spontaneous abortion versus 

apparently healthy subjects are 

presented in table 4. 
 

Table 4. Mean platelets count (PT)and (PTT) in (RSA)women versus apparently healthy women in 

the present study 

Parameters Control 1 RSA 2 patients p- value 

Platelets count (x 1000) 269.3 ± 7.9 260.7 ± 10.2 0.51 NS 

Prothrombin time (sec.) 13.9± 0.24 14.6 ± 0.18 0.022  * 

Partial thromboplastin time (sec.) 32.0  ± 0.58 34.9 ± 0.65 0.001 ** 

1 apparently healthy subject. 2 recurrent spontaneous abortion 
 

Table 5. Genotypes and allele frequencies for coagulation factor II (F2) gene at rs3136520 SNP  in 

recurrent spontaneous abortion patients versus apparently healthy subjects. 

Genotypes 

Rs3136520 

Control1      

n (%) 

RSA2 Patients 

n(%) 

Chi square 

(X2) 
Odd Ratio (95% CI) p- value 

CC 19 (38%) 20 (40%) 0.026 Ref. - 

CT 28 (56%) 30 (60%) 0.069 1.01 (0.45-2.29) 0.96 

TT 3 (6%) 0 (0%) 1.80 0.13 (0.00 – 2.80) 0.19 

Allele frequency 

C 0.66 0.70 0.118 Ref. - 

T 0.34 0.30 0.250 0.83 (0.45- 1.50) 0.54 

1 apparently healthy subjects. 2 recurrent spontaneous abortion. 
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Figure 2. Normalized flourecence intensity curves generated by HRM for determination of  F13A1 

gene genotypes at rs1050782 SNP. 

 

Table 6. Genotypes and allele frequencies for coagulation factor F13A1 gene at rs1050782 SNP  in 

recurrent spontaneous abortion patients versus apparently healthy subjects. 

Genotypes 

Rs1050782 

Control1      n 

(%) 

RSA2 Patients        

n (%) 

Chi square 

(X2) 

Odd Ratio (95% 

CI) 
p- value 

GG 5 (10%) 31 (62%) 18.77 Ref. - 

GA 21 (42%) 10 (20%) 3.90 0.076 (0.02-0.26) 0.0001 

AA 24 (28%) 9 (18%) 6.81 0.60 (0.02- 0.20) 0.0001 

Allele frequency 

G 0.31 0.72 16.32 Ref. - 

A 0.69 0.28 17.33 0.17 (0.10-0.32) 0.0001 

 1 apparently healthy subject. 2 recurrent spontaneous abortion. 

Discussion 

No significant differences in age and 

BMI were noted between RSA patients 

and apparently healthy women in the 

present study which were 33.06 and 

32.84 years old, whereas for BMI, were 

27.93 and 28 kg/m2 , respectively. 

The means of platelets count, 

prothrombin time and partial 

thromboplastin time for patients with 

recurrent spontaneous abortion versus 

apparently healthy subjects are 

presented in table 4. 

No significant differences between 

the study groups as related to the mean 

platelets count. Prothrombin time mean 

was significantly (p˂0.05) increased in 

patients with recurrent spontaneous 

abortion when compared with controls 

(14.6 ± 0.18 versus 13.9 ± 0.24 seconds, 

respectively; p˂0.05). Also, the mean of 

partial thromboplastin time was 
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significantly (p˂0.01) increased in 

patients with recurrent spontaneous 

abortion when compared with controls 

(34.9 ± 0.65 versus 32.0 ± 0.58 seconds, 

respectively; p˂0.01). 

Platelets are a component of blood 

whose function along with the 

coagulation factors is to react to 

bleeding from blood vessel injury by 

clumping, thereby initiating a blood 

clot. They are activated rapidly to 

provide the initial response to the 

vascular injury (16).  

Platelet counts represent the quantity 

of platelets in the bloodstream, which 

are crucial for the formation of blood 

clots and the healing of wounds (18). 

Deviation from normal values in 

these parameters can indicate different 

diseases such as coagulation disorders, 

thrombocytopenia, or other 

abnormalities related to blood, which 

may necessitate specialized treatment to 

ensure positive results during pregnancy 

(19).   The present study stated that 

there was no statistically significant 

difference for Pletelate count count 

between the two groups. This agrees 

with (.20) found that there is no 

significant difference in platelets count 

in women with recurrent miscarriage. 

Also, (21) conducted a prospective 

study based on the comparison of 74 

patients with unexplained recurrent 

first-trimester pregnancy loss with 208 

control subjects matched for age. The 

two groups were compared in terms of 

platelet indices and found that there was 

no significant difference for platelets 

count between the two groups. In 

contrast, a study conducted on 208 

patients who experienced 2 or more first 

trimester spontaneous abortions and 95 

controls who had no abortions showed 

that the platelets count was significantly 

higher in patients with recurrent 

pregnancy loss than in controls. Also,  

(23) study which was conducted on 45 

women with a history of RPL and 45 

women who gave birth without 

recurrent pregnancy loss disagrees with 

our study and found that there was 

significant difference in platelets count 

in women with recurrent pregnancy 

loss. 

Prothrombin time and platelet counts 

are essential factors for assessing the 

state of coagulation. Prothrombin time 

is a measurement of the duration it takes 

for plasma to form a clot after the 

introduction of tissue factor. It is 

utilized to assess the extrinsic and 

common pathways of coagulation (24). 

In the present study, the prothrombin 

time was significantly (p˂0.05) 

increased in patients with recurrent 

spontaneous abortion compared with 

controls ( 14.6 ± 0.8 versus 13.9 ± 0.24, 

respectively). This result is in 

agreement with Nasr et al. 25(2021) 

found that values of prothrombin time 

revealed highly significant increase in 

patients with recurrent miscarriage 

compared to control (19.9 ± 6.1 versus 

14.0 ± 2.1, for recurrent miscarriage 

patients and contr differences in 

prothrombin time values ols, 

respectively). Whereas, in Japan, (26) 

found no significant between patients 

with recurrent fetal loss and controls. In 

the present study, the partial 

thromboplastin time was significantly 

(p˂0.01) increased in patients with 

recurrent spontaneous abortion 

compared with controls ( 34.9 ± 0.65 

versus 32.0 ± 0.58, respectively). This 

result is in agreement with Nasr et al.25 

(2021) reported partial thromboplastin 

time values significantly higher in 

patients with recurrent miscarriage 

compared with control. (27) in Turkey 

found prolonged activated partial 

thromboplastin time in recurrent 

miscarriage patients.   Our results 

opposite to study done by (28) in Indian 
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population which revealed that 

significant shortened in mean activated 

partial thromboplastin time values of 

patients with recurrent abortions (27.01 

and 31.01 for patients and control, 

respectively). While, (26) in Japan, 

observed a shortened APTT before 

conception is associated with further 

miscarriages. 

DNA was extracted from the fresh 

blood samples of RSA patients and 

apparently healthy subjects.  DNA 

Concentration (ng/µl) =40-60, purity 

(1.7- 1.9) . 

The present study investigates the 

genetic variation of F2 gene (rs3136520 

)  on recurrent spontaneous abortion 

risk in a group of women from Al-Najaf 

city, Iraq. Our finding shows no 

significant difference between RSA 

patients and apparently healthy women 

in term of allelic frequencies and 

genotyping distribution for all analyzed 

polymorphisms as shown in table 8. 

There was an association between the 

incidence of recurrent spontaneous 

abortion and the CT genotype of 

rs3136520 in F2 gene in Iraqi patients 

from Al-Najaf city (Odd ratio = 1.01). 

The F2 gene provides instructions for 

making a protein called prothrombin 

(also called coagulation factor II). 

Coagulation factors are a group of 

related proteins that are essential for 

normal blood clotting (hemostasis). 

After an injury, clots protect the body 

by sealing off damaged blood vessels 

and preventing further blood loss. 

Prothrombin is made chiefly by cells in 

the liver. The protein circulates in the 

bloodstream in an inactive form until an 

injury occurs that damages blood 

vessels. In response to injury, 

prothrombin is converted to its active 

form, thrombin. Thrombin then 

converts a protein called fibrinogen into 

fibrin, the primary protein that makes 

up blood clots (6) 

The results related with rs3136520 of 

F2 gene in the present study are in 

agreement with the results of (29) who 

found no relationship between 

rs3136520 of F2 gene and recurrent 

pregnancy loss in Iranian Azeri women. 

Also, the results of the present study are 

in accordance with the results (6) who 

showed that TT genotype and T allele 

of rs3136520 were significantly lower 

in women with RSA than in controls 

and may act as the protective factor to 

decrease susceptibility to RSA, but the 

results were no significant in this study. 

In contrast (6) suggested that rs3136520 

may have a significant association with 

the genetic . 

susceptibility of RSA in Chinese Han 

women. The results of the present study 

that related to the role of rs3136520 in 

RSA susceptibility required further 

large-scale studies to be confirmed. 

The detection of rs1050782 SNP in 

F13A1 gene was achieved by using 

HRM real-time PCR. High-resolution 

melting (HRM) analysis isa method for 

genotyping, sequence and mutation 

scanning in DNA samples (30). 

Normalized flourecence intensity curves 

generated by HRM analysis for 

determination of  F13A1 gene genotype 

at rs1050782 SNP are shown in figure 

2. 

The results of genotypes and allele 

frequencies for coagulation factor 

F13A1 gene at rs1050782 SNP  in 

recurrent spontaneous abortion patients 

versus apparently healthy subjects are 

presented in table 8. 

The percentage of GG genotype was 

significantly (p˂0.01) higher in RSA 

patients than in apparently healthy 

subjects (62% versus 10%, 

respectively), therefore, GG genotype 
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may represent as a risk factor for RSA 

susceptibility in Iraqi women from Al-

Najaf city. Also, GA and AA genotypes 

and A allele of rs1050782 in F13A1 

gene were significantly (p˂0.01) lower 

in women with RSA than in controls 

and may act as a protective factor to 

decrease susceptibility RSA (42%, 28% 

and 69% of control group versus 20% , 

18% and 28% of RSA group, for GA, 

AA genotypes and A allele, 

respectively). In contrast, (6) found tin 

Chinese Han women that AG and GG 

genotypes and G allele of rs1050782 

may be associated with decreased risk 

of RSA.  

This discrepancy in results may be 

attributed to differences in sample size 

and ethnicity. Coagulation factor XIII is 

known as the last zymogen and 

formerly named fibrin-stabilizing factor 

that could stabilize the fibrin clot after 

series of actions (31). Factor XIII 

consists of 2 A subunits and 2 B 

subunits. The A subunits were encoded 

by theF13A1 gene and possess catalytic 

ability, the B subunits may only act as 

carriers (32). (6) suggested that 

rs1050782 may have a significant 

association with the genetic 

susceptibility of RSA in Chinese Han 

women. In addition, (6) reported that 

rs1050782 located in the 3' UTR of 

F13A1 gene , may act as a functional 

site influence the expression of F13A1.  

Conclusion 

This study suggests that the GG 

genotype of rs1050782 in the F13A1 

gene may be associated with an 

increased susceptibility to recurrent 

spontaneous abortion (RSA), while the 

A allele may have a protective role in 

Iraqi women. In addition, prolonged 

prothrombin time (PT) and partial 

thromboplastin time (PTT) were 

observed in RSA patients. Further 

studies with larger sample sizes are 

recommended to validate these findings. 
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