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Abstract 
The 14 bp insertion/deletion gene polymorphism of 

insertion /deletion (+14 bp -14 bp) in the exon 8 of 

(HLA-G) human leucocyte antigen-G gene has been 

usually recognized to associate with frequent abortion 

(RA). This study was designed to determine the possible 

association between 14bp of HLA-G deletion/ insertion 

gene polymorphism with frequent abortion in 

husband's relatives and husbands strange. Peripheral 

blood was collected from ninety (90) women with 

periodic abortion, three abortions or more with 

unknown causes (husband's relatives was 58 and 

husband's strange was 32). DNA from the peripheral 

blood was extracted, the concentration and purity of 

DNA were measured then, DNA primer was designed 

by using genious software program. HLA-G gene of the 

both groups was amplified by using polymerase chain 

reaction (PCR) and analyzed by gel electrophoresis. 

The result revealed that homozygous insertion 

(+14bp/+14bp) was in husband's relatives (13), and 

husband's strange (11), and homozygous deletion (-

14bp/-14bp) results were in husband's relatives (11), 

and husband's strange (5) while heterozygous (+14bp/-

14bp) results were in husband's relatives (34), and 

husband's strange (16).  

 

In the present study any significant variation was not 

found between heterozygous and homozygous amongst 

husband's relatives and husbands strange in Iraqi 

women. We also did not found any implication between 

husband's relatives and husbands strange in the field of 

alleles (+14bp (insertion) or -14bp (deletion) in 

recurrent abortion). 
 

Keywords: HLA-G, frequent abortion, polymorphism, 
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Introduction 
Frequent abortion (RA) is the majority communal 

complicated of early pregnancy, showing one of the most 

common reproductive disease. It is well-defined as (at least 

three or more than three) frequent pregnancy losses; earlier 

the fetus has not reached a viable gestational age. The most 

common causes of miscarriage include genetics, 

immunologic factors, endocrine disorder, infection disease 

and maternal disease such as thyroid disease and diabetes 

mellitus15. It is persisting normally in the uterus of mother 

during the complete gestational period in the event of normal 

successful pregnancy11. 

 

 (HLA-G) is non-classical class I major histocompatibility 

complex10 and can perform a climacteric role in organizing 

(CD8+ T) cells through pregnancy by removing all reactive 

anti-paternal T cell7. HLA-G protein possibly exists as seven 

isoforms inclusive of four membrane-bound HLA-G4, 

HLA-G3, HLA-G2 and HLA-G1 in addition to three 

secreted soluble HLA-G7, HLA-G6 and   HLA-G5 proteins3. 

HLA-G gene is existing on the short arm of chromosome 6. 

It is (4170) bp long and consists of 8 exons and 7 introns 

coding for the heavy chain of the HLA-G6. HLA-G gene has 

a modest 46 polymorphisms which maps to either the non-

coding or coding regions3. 

 

The aim of study was to inspect if there is any association of 

14bp deletion/insertion polymorphism of HLA-G gene with 

recurrent abortion in husband's relatives and husbands 

strange and to investigate whether gene polymorphisms and 

alleles for the HLA-G could be applied as markers of 

predisposition to recurrent abortion. 

 

Material and Methods 
Patient and control: The recent study included ninety (90) 

women with recurrent abortion during the first-trimester for 

three abortions or more. The ages of these women ranged 

between 20-30 years. Blood was collected from different 

Hospitals in Baghdad (AL-Yarmook Teaching Hospital and 

Baghdad Teaching Hospital) during the period from March 

to December in 2016. The venous blood was taken at the 

time of miscarriage by using sterile disposable syringes. 2ml 

of blood samples were transferred to K2EDTA (di-potassium 

ethylene diamine tetra acetic acid) tubes and incubated in the 

refrigerator for extraction of DNA. 

 

Genetic variation study 

DNA extraction: The peripheral blood samples was used to 

extracted the Genomic DNA using the salting-out 

procedure12.  

 

Determination of DNA Concentration and purity: The 

concentration and purity of DNA were measured by Quantus 

Fluorometer. 

mailto:*mjm20002014@uofallujah.edu.iq
mailto:*mjm20002014@uofallujah.edu.iq


Research Journal of Biotechnology                                                                                                 Vol. 14 (Special Issue I) March (2019)  
Res. J. Biotech 

304 

Primer design: PCR reaction was performed by using 

specific primer pairs designed for HLA-G gene. Based on 

the NCBI database, all gene information, and sequence 

Single-nucleotide polymorphism (SNPs) details were 

collected. By using genious software, the sequences of this 

primer were explained in the table 1. 

 

Amplification of DNA by PCR:  For analyzing the HLA-G 

of (14bp) Insertion/ Deletion Polymorphism among patient 

and control, PCR amplification of the HLA-G gene on exon 

8 was achieved for all cases by using a specific primer pair 

planned for this project. Sanger sequencing was done for all 

PCR products. 

 

PCR program: In this reaction, specific temperature for 

HLA-G gene, the reaction was executed as in the table 2. 

 

Agarose Gel Electrophoresis: After extraction of DNA and 

PCR amplification, it was prepared according to Sambrook 

et al14 method.  

 

Standard Sequencing: PCR product was sent for Sanger 

sequencing utilizing automated DNA sequences, 

ABI3730XL by Macrogen Corporation- in Korea, and 

received the results by email and then analyzed by the genius 

software. 

 

Statistical analysis: Chi-square test was used to significant 

by compare genotype for each sample. Odd ratio and 

confidence intervals were used to assess the risk or 

beneficial effect of the studied factor between groups 5. 

 

Results and Discussion 
In the result of the gene HLA-G polymorphism in husband's 

relatives and husbands strange of HLA-G gene 

polymorphism, the frequencies of homozygous (insertion) 

+14bp/+14bp were in husband's relatives  (13), and 

husband's strange(11), and homozygous (deletion) -14bp/-

14bp results were in husband's relatives(11), and husband's 

strange (5). Heterozygous+14bp/-14bp results were in 

husband's relatives (34), and husband's strange 16. revealing 

statistically no significant differences of HLA-G (14bp) 

insertion/deletion genotype between a patient with husband's 

relatives and husband's strange as shown in the table 3. 

 

Distribution of 14 bp alleles (Insertion or Deletion) in the 

two study groups: The result of the 14 bp alleles in 

husband's relatives and husband's strange showed insertion 

+14bp allele in husband's relatives (60) and husband's 

strange (38), while deletion -14bp allele were in husband's 

relatives (56), and husband's strange (26). The frequencies 

of the insertion 14bp alleles in husband's relatives were more 

than in husband's strange also, deletion 14bp alleles in 

husband's relatives were more than in husband's strange but 

did not reach significant level at p < 0.05 as shown in the 

table 4.  

 

The current study did not found any correlation between 14 

bp HLA-G genotype and consanguinity marriage. Many 

researchers showed that the average of unprompted abortion 

in non-consanguineous and consanguineous mating is the 

same4,13. Other studies show that the rates of spontaneous 

abortion in non-consanguineous marriage were higher than 

it in consanguineous marriage and this is related to the 

genetic compatibility of the parents in consanguineous 

marriage and the differences in genes between mother and 

her fetus which may be foreign to the maternal immune 

system because of the genetic difference in parents of non-

consanguineous marriage9. Fewer studies noticed a higher 

rate of prenatal losses among consanguineous couples2,8 but 

not in the field of HLA-G and consanguineous marriage.  

 

Alomar et al1 observed that the distribution of allele 

frequencies of 14bp insertion or deletion was not significant 

difference in the recurrent abortion and healthy controls. In 

this study no correlation was found between the distribution 

of HLA-G 14-bp (insertion/deletion) polymorphism with 

recurrent abortion in husband's relatives and husbands 

strange. Also, study did not show any significant differences 

in HLA-G for 14bp deletion or insertion allele between 

groups of recurrent abortion in husband's relatives and 

husband's strange which indicated that these alleles do not 

play a role in the success of pregnancy.    

 

Conclusion 
In the current study, any significant alteration between 

heterozygous and homozygous of the HLA-G 14bp 

(deletion/ insertion) polymorphism in exon 8 amongst 

husband's relatives and husbands strange was not found 

along with implication between husband's relatives and 

husbands strange in the field of alleles (+14bp insertion or -

14bp deletion).     

 

Table 1 

Primer Sequence used for gene 
 

Gene Primer Sequence 

14(ins/del) F 

Primer with M13 Tail 

5'-TGATGTGTGTGGGTTGTTGAGGG-3' 

5'-TGTAAAACGACGGCCAGTTGATGTGTGTGGGTTGTTGAGGG-3' 

14(ins/del) R 

Primer with M13 Tail 

3'-ACAAGAAACACGTGTACTGTGGAAA-5'  

3'-CAGGAAACAGCTATGACCACAAGAAACACGTGTACTGTGGAAA-5' 
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Table 2 

PCR program for PCR amplification 
 

Steps C° min: sec Cycles 

Initial Denaturation 95 C° 5 min 1 

Denaturation 95 C° 30 sec 35 

Annealing 60 C° 30 sec 35 

Extension 72 C° 30 sec 35 

Final Extension 2 72 C° 7 min 1 

Holding 4 C° -- 1 

 

Table 3 

Frequencies of the 14 bp (deletion/insertion) of HLA-G gene polymorphism in husband's relatives  

and husband's strange. 
 

Study groups +14bp / +14bp 

N (%) 

-14bp / -14bp N 

(%) 

+14bp / -14bp 

N (%) 

Total 

N (%) 

husband's relatives 13 (14.4%) 11 (12.2%) 34 (37.8%) 58(64.4%) 

husband's strange 11 (12.2%) 5 (5.5%) 16 (17.8%) 32(35.5%) 

Total N (%) 24 (26.6%) 16 (17.8%) 50 (55.6%) 90(100%) 

           The chi-square statistic is 1.51. The P-value is 0.46. The result is not significant at p < 0.05. 
 

Table 4 

Frequencies of the 14bp alleles among two groups. 
 

 

Study groups 

 

+14bp 

 

-14bp 

 

Total 

 

Odds ratio 

confidence 

interval 

(95% CI) 

 

P-

value 

husband's relatives 60 56 116 0.7331 0.39 to 1.35 0.32 

husband's strange 38 26 64 ------ ------ ------ 

Total 98 82 180 ------- ------ ------ 

                 Between husband's relatives and husband's strange: The chi-square statistic is 0.97. The p-value is 0.32.  

                 This result is not significant at p < 0.05. 

 

References 
1. Alomar S., Mansour L., Alkhuriji A. and Al-Qahtani S., Genetic 

association between the HLA-G 14-bp insertion/deletion 

polymorphism and the recurrent spontaneous abortions in Saudi 

Arabian women, Genetics and Molecular Research, 14(1), 286-

293 (2015) 

 

2. Assaf S. and Khawaja M., Consanguinity trends and correlates 

in the Palestinian Territories, Journal of Biosocial Science, 41(1), 

107-124 (2009) 

 

3. Donadi E.A., Castelli E.C., Arnaiz-Villena A., Roger M., Rey 

D. and Moreau P., Implications of the polymorphism of HLA-G on 

its function, regulation, evolution and disease association, Cellular 

and Molecular Life Sciences, 68(3), 369–395 (2011) 

 

4. Donbak L., Consanguinity in Kahraman mar as city, turkey and 

its medical impact, Saudi. Medical Journal, 25(3), 1991-1994 

(2004) 

 

5. Elliott A. and Woodward W., Statistical Analysis Quick 

Reference Guidebook: With SPSS Examples, United States of 

America Library of Congress Cataloging-in-Publication Data, 

HA29, E4826 (2007) 

 

6. Foroni I., Couto A.R., Bettencourt B.F., Santos M., Lima M. and 

Armas J.B., HLA and Associated Important Diseases, Chapter 3.  

HLA-E, HLA-F and HLA-G-The Non-Classical Side of the MHC 

Cluster, World's largest Science, Technology & Medicine Open 

Access book publisher, 61-77 (2014) 

 

7. González A., Rebmann V., LeMaoult J., Horn P.A., Carosella 

E.D. and Alegre E., The immunosuppressive molecule HLA-G and 

its clinical implications, Critical Reviews in Clinical Laboratory 

Sciences, 49(3), 63-84 (2012) 

 

8. Gowri V., Udayakumar A.M., Bsiso W., Al Farsi Y. and Rao K., 

Recurrent early pregnancy loss and consanguinity in Omani 

couples, Acta Obstetricia et Gynecologica Scandinavia, 90(10), 

1167-1169 (2011) 

 

9. Khoury S.A. and Massad D.F., Consanguinity, fertility, 

reproductive wastage, infant mortality and congenital 

malformations in Jorden, Saudi Medical Journal, 21(2), 150-154 

(2000) 

 

10. Lin A., Zhang X., Zhou W.J., Ruan Y.Y., Xu D.P., Wang Q. 

and Yan W.H., Human leukocyte antigen-G expression is 

associated with a poor prognosis in patients with esophageal 

squamous cell carcinoma, Journal of international du Cancer, 

129(6), 1382–1390 (2011) 

 

11. Malarvizhi A., Viswanathan T., Lavanya V., Arul Sheeba 

Malar S. and Moorthy K., Seroprevalence of Toxoplasma gondii in 

https://www.ncbi.nlm.nih.gov/pubmed/?term=Gowri%20V%5BAuthor%5D&cauthor=true&cauthor_uid=21623740
https://www.ncbi.nlm.nih.gov/pubmed/?term=Gowri%20V%5BAuthor%5D&cauthor=true&cauthor_uid=21623740
https://www.ncbi.nlm.nih.gov/pubmed/?term=Udayakumar%20AM%5BAuthor%5D&cauthor=true&cauthor_uid=21623740
https://www.ncbi.nlm.nih.gov/pubmed/?term=Udayakumar%20AM%5BAuthor%5D&cauthor=true&cauthor_uid=21623740
https://www.ncbi.nlm.nih.gov/pubmed/?term=Bsiso%20W%5BAuthor%5D&cauthor=true&cauthor_uid=21623740
https://www.ncbi.nlm.nih.gov/pubmed/?term=Bsiso%20W%5BAuthor%5D&cauthor=true&cauthor_uid=21623740
https://www.ncbi.nlm.nih.gov/pubmed/?term=Al%20Farsi%20Y%5BAuthor%5D&cauthor=true&cauthor_uid=21623740
https://www.ncbi.nlm.nih.gov/pubmed/?term=Al%20Farsi%20Y%5BAuthor%5D&cauthor=true&cauthor_uid=21623740
https://www.ncbi.nlm.nih.gov/pubmed/?term=Rao%20K%5BAuthor%5D&cauthor=true&cauthor_uid=21623740
https://www.ncbi.nlm.nih.gov/pubmed/?term=Rao%20K%5BAuthor%5D&cauthor=true&cauthor_uid=21623740


Research Journal of Biotechnology                                                                                                 Vol. 14 (Special Issue I) March (2019)  
Res. J. Biotech 

306 

pregnant women, Public Health and Epidemiology, 4(6), 170-177 

(2012) 

 

12. Miller S.A., Dykes D.D. and Polesky H.F., A simple salting out 

procedure for extracting DNA from human nucleated cells, Nucleic 

Acids Res, 16(3), 1215 (1998) 

 

13. Saad F.A. and Jauniaux E., Recurrent early pregnancy loss and 

consanguinity, Reproductive Biomedicine Online, 5(2), 167-170 

(2002) 

14. Sambrook J., Fritsch E.F. and Maniatis T., Gel Electrophoresis 

of DNA, In Sambrook J., Fritsch E.F. and Maniatis T., eds., 

Molecular Cloning: a Laboratory Manual, New York, Cold Spring 

Harbor Laboratory Press, Cold Spring Harbor, NY, USA, chapter 

6 (1989) 

 

15. Tang A.W. and Quenby S., Recent thoughts on management 

and prevention of recurrent early pregnancy loss, Current Opinion 

in Obstetric Gynecology, 22(6), 446–451 (2010). 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 


