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ABSTRACT Human leukocyte antigen (HLA) genes are the human versions of the MHC genes that are most genetically
variable coding loci in mammals, found in most vertebrates. In addition to its role in the regulation of cell-cell interactions in
the immune response, it also influences reproductive success. HLA-G gene is of particular interest in reproductive biology
because of its specific expression on fetal cytotrophoblast cells and is also reported in protection of the human embryo. In this
review we discuss about the role of HLA in reproduction, mainly highlighting the importance of HLA-G and E in recurrent
abortion.

INTRODUCTION data that deals with role of HLA in reproduc-
tion giving special reference to HLA G and E.
Human pregnancy is commonly considered HLA play critical roles during diérent stages
as a semi-allograft as half of the fetal genomeof pregnancyHLA locus is a high gene density
derives from the fathelHowever in normal preg- locus with a high frequency of gene rearrange-
nancy several tolerance mechanisms have beaments resulting in the formation of null alleles
demonstrated to counteract the maternal im{producing variant antigens or no antigen. HLA
mune respons@&mong these, the expression of antigens play a major role in transplantation and
HLA-G by invasive cytotrophoblasts has beenare critical in preghancy from gamete forma-
shown to play a fundamental role in creating ation to completion of development. Class-I an-
tolerogenic condition at the feto-maternal in- tigens express on the invasive trophoblast and
terface. play a role at the maternal-fetal interfgEekiid
HLA genes are the human versions of the2006). HLA sharing (DQ alpha) between the
MHC genes that are genetically most variableembryo recipient (female partner) and the sperm
coding loci in mammals, found in most verte- provider (male partner) inevitably leads to im-
brates and encoded by a series of genes (~13@)antation dysfunction and reproductive loss.
located on the short arm of chromosome 6 thaf his fetal loss results from homozygosity of re-
are responsible for lymphocyte recognition, “an-cessive lethal or deleterious alleles in gametic
tigen presentation” and immune response regudisequilibrium with HLA antigens (Shankar
lation. They are classified into three classes viz.kumar et al. 2008). Mainly because when DQ
Class |, Class Il and Class 1l (Ober 1998). Classalpha and/or HLA sharing exists between a fe-
| consists of minor classeb AE and G which male and male it will usually require repeated
are reported to be relevant to recurrent spontaembryo exposures for the hastiterine natural
neous abortion Pfddr et al. (2001). dies in  killer cells to become sfitiently activated to
some outbred, and in closely related, humarcause damage to the embsyodot system (tro-
populations indicate th&tLA or HLA-linked  phoblast). Once natural killer cells become ac-
genes and HLAegulatory factors &ct gamete tivated, they begin to ovgroduce substances
development, embryo cleavage, blastocyst andknown asTH-1 cytokines which attack the tro-
trophoblast formation, implantation, fetal de- phoblast and so damage it that the embryo is
velopment and survival (Choudhury and Knapppromptly rejected (Moghraby et al. 201The
2001). In this revieywe examine the published results of studies in dérent populations have
revealed significant association offdient HLA
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Table 1: Sudies reported in Indian population to know the relation between HLAand RSA

S. Refeence Sudy Pts Ctl Asso- Allele associated
No. ciation
1 Shankarkumaret Case Control 81 RSAcouple 97 controlcouple Yes HLA-A*030101,B*5701,
al. 2008 Cw+*120201,DRB1*030101
2 Arunaetal. 201 Case control 143 RSA couple 150 control Yes HLA-DQBI
3 Abbasetal. 2004 Case control 120 RSAwomen 120 fertile women Yes HLAG*010103
4  Suryanarayanaet Case control 169 RSA couple 92 control Yes HLAG3'UTR
al. 2008
5 Tripathi et al. 2006 Case control 120 RSAwomen 120 fertile women Yes 14/+14 bp HLA-G genotype of

female associated
6 Arunaetal. 2010 Case control 143 RSA couple 150 control No

increased frequencies of the alleles HLA-G cording to Chaouat et al. (2004), HLA-G might
*0104 or *0105N in RSAgroup.Another study be a key protein in the shift of the proinflam-
reveals that RSA patients carry HLA-G *0106 matoryTh1l response tdh2, which is essential
allele which exhibits a 14 bp deletion in exon 8.for a successful pregnandy addition, methy-

In a case control study using the RFthe fre-  lation of HLA-G and expression of SHLA-G may
guencies of the HLA- DRB1* 01 and HLA- DR* also be implicated in RSA (Ober et al. 2003).
03 allogenotypes were significantly increasedLow concentrations of HLA-G are found in pa-
among the patients with at least four previoustients with pre-eclampsia which indicates that
miscarriages (Kruse et al. 200According to  an adequate level of HLA-G expressed by
them Complement component C4 gene polymor extravillous trophoblast cells is important dur
phisms also are found to be associated with RSAIng pregnancy (Colbern et al. 1994; Lim et al.
C4A null alleles increased in the primary abor 1997). Moreauv et al. (2008) reported the risk
tions group wives and husbands compared t@f developing RSA is higher among women be-
the controls and C4B null alleles show an in-ing homozygous for the HLA-G14 bp insertion
crease in the secondary abortion wives and hugsolymorphism in comparison to women who are
bands compared to the controls. Morepver heterozygous because the plasma concentration
the best of our knowledge, only few studies haveof sHLA-G is also lower among the +14 bp ho-
been conducted in India to reveal the associamozygous women in comparison with women

tion of HLA alleles with RSATablel). with the two other 14 bp HLA-G genotypes
(Hviid et al. 2004a; Hviid et al. 2004t8ome
HLA-G and HLA-E studies suggest that HLA-G alleles, including

the 14-bp sequence in the 3,UTR, might be as-

HLA-G transcripts are present in quite sig- sociated with certain complications of preg-
nificant amounts in first-trimester placental tis- nancy such as pre-eclampsia and recurrent
sue, particularly in the extravillous membranes,spontaneous abortions (RSA). On the other
while the opposite occurs at terfrhis kind of  hand, a range of studies does not support this
expression is consistent with the theory that(Hiby et al.1999). Howevethe previously dis-
HLA-G might play a role in fetal protection. cussed studies of associations between the HLA-
This could be consequent to either non-immuneG genotype and HLA-G expression levels and
(structural) or immune functions at the mater studies of significant associations of low sHLA-
nal—fetal interface. Current evidence suggestss levels and risk of pre-eclampsia or spontane-
an immune function wherein HLA-G protects ous abortion (Ishitani et al. 2003; Morales et al.
fetal cells from maternal uterine natural killer 2003) might also indicate an association be-
(NK) cells, which are found in lge numbers tween HLA-G genetics and these complications
within cells invading the trophoblasiEhelper  of pregnancyln a study of SNPs in the 5, URR
(Th) cells of the immune system recognize an-of the HLA-G gene in a cohort of Hutterite
tigens presented on HL&ass Il proteinsThus,  couples, Ober et al. (200@)served an increased
HLA-G is believed to be an important factor in risk of abortion in couples where both members
pregnancy complications such as RSA and preearried the _725G allele described above (Allan
eclampsia (Hara et al. 1996; Goldman et al.et al. 1999). HLA-G has been shown to bind to
2000; Obrien et al. 200%,ie et al. 2004)Ac-  the immunoglobulin-like transcript (I)-2 and
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killer inhibitory receptor (KIR)2DL4 which are through strong balancing selection (Grimsley

inhibitory receptors on NK cells and may con- and Ober 1997) distinguished by a single se-

fer protection to ExtraVillous Trophoblasts quence dimorphism at position 107giaine

(EVTs) via these receptors (Lee et al. 1998;(E*0101; HLA-E —R ) or glycine (E*0103;

Biassoni et al.1999)he reduction of HLA-G = HLA-E-G).The suppressivefett of HLA-G and

molecules could deregulate uterine natural killerHLA-E on the secretion of NF-alpha (Th1l

(uNK) cells which are supposed to participatecytokine), IL-10 (Th2 cytokine) and IL-8

in the process of placentation and in uterine(chemokine) by immature dendritic cells could

spiral artery transformation. Soluble HLA-G be interpreted as further evidence for the cen-

may contribute to trigger functional maturation tral immunotolerance role of HLA-G and HLA-

of the uNK cells and vascular remodeling andE during early pregnancy &k et al. 2002).

de-cidualizationThe reduced release of sSHLA-

G into the maternal circulation in preeclampsia CONCLUSION

and IUGR may alter the maternal-fetal immune

relationship and thus be involved in the cause To summarizethe HLA genes are the main

of these disorders. Howeven order to fully  genetic determinants of the repertoire of pos-

determine the function of HLA-@ore research  sible immune responses of an individugdart

is required. from this, they have significant role in repro-
Another important component of the immu- duction.

nological network at fetomaternal interface is

HLA- E. HLA-E are believed to help the fetus REFERENCES

to avoid maternal immune surveillance, possi-
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