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“Mini Review on Immunological aspects of 

Embryo Implantation: Role of NK cells, Killer 

immunoglobulin and HLA-C” 

 

ABSTRACT 
 

The frequency of recurrence of the immunoglobulin-like receptor (KIR) gene, changes in the period of time 

in the middle of the population, depending on the functional disorders of the immune system's responses to 

viruses, autoimmune diseases, and reproductive success. KIR (Killer Immunoglobulin-like Receptor) 

variants influence immune responses and are genetic factors in disease susceptibility. This study describes 

the frequency distribution of the 12-variable KIR genes and their HLA-C ligands in two of the Iranian 

people, who have lived for generations in a variety of environments such as Azerbaijanis, at a great height, 

and   the people of the sea level. The results are compared with those published for other populations, and 

a wide range of English Terms. Differences were observed in the frequency of HLA-C groups and KIR and 

the linkage disequilibrium, and the proportion of activating / inhibitory KIR between the two groups. The 

association with a geographical, similar to populations in the frequencies of the KIR A and B) and the KIR 

AA genotype, go back to their common origin. The variability of the KIR gene family and their HLA-C 

ligands has been observed, as well as their importance for the determination of the differences between 

geographically and culturally isolated communities, and to be subject to various kinds of pollution in the 

environment, and drawn from the same ethnic group. 

 

Keywords:  Immunoglobulin-like receptor (KIR), Human leukocyte antigen HLA-C, 

 NK cells, Decidual natural killer (dNK) cell, Embryo implantation, pre-eclampsia. 

 

INTRODUCTION 
 

The process of implanting a human embryo is determined to be completely acceptable. Over the past few 

years, many factors affecting this process have been analyzed. Research has always focused on embryonic 

factors, embryonic implants include the first physical and physiologycal interactions between the embryo 

and the uterus, which determine the developmental process after implantation and the outcome of the 

gestation period. As the entry into the development of embryonic development, successful implantation 

depends on the proper development of the uterus in a different condition and on the concomitant 

development of the blastocyst in the case of the intensity of implantation. 
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Transplantation is a highly interconnected event that requires active participation of the fetus and 

pregnancy. This process is the enlightenment of cells in the embryo, followed by the insertion of the 

appendix and the endometrium (nidation), which is the first step in the use of what is known as the fetal-

maternal interfac. The next step determines the invasion of the embryo into the endometrium. 

Microscopically assessed morphological points of reference are commonly usefull to score embryo 

superiority and pick the embryos for transfer. However, morphologically appropriate embryos may be 

normal and show an aneuploidy, not in a pregnant woman pregnancy. Progenitive failure in humans is a 

most important social and economic problem because now women decide to contrive later in life and delay 

motherhood. Unfortunately, with becoming greater in age at the keeping up with pregnancy time, they have 

rarely chance for natural fertilization and numerous of them need cooperated reproductive technology. IVF 

these usually described as the transfer of more than one approximately two embryos and donation of 

oocytes, sperm, or embryos, and that frequently use during assisted reproductive technologies (ART).  That 

can be estimated that as near as dammit 10% of women following IVF treatment will experience particular 

problems like repeated implantation failure, Recurring spontaneous abortion, etc  

Multiple factors may be companion with such as condition, for example sperm quality, Oocyte, 

chromosomal anomalies of parental DNA, embryonic genetic and metabolic abnormalities, disturbances in 

the implantation site due to immunological factors, poor uterine receptivity and some other gynecologic 

pathologies as like uterine fibroids, endometriosis, hydrosalpinx, and endometrial polyps. Numerous, the 

procedure of IVF (in vitro fertilization) could adversely influence the implantation itself. At last, other 

factors coordinate with lifestyle, i.e., alcohol consumption, smoking, could impair the probability of 

reproductive success and obesity. 

 Presently, studies are targeted on the role of natural killer (NK) cells in pathologic pregnancy and normal 

because in the endometrium that NK cells arrange the dominant cell population and when early pregnancy 

decidua cell comes was close communication by the allogeneic extravillous trophoblast cells at that time. 

During the first period of three months at pregnancy, the trophectoderm joins to the uterine surface 

epithelium, with a subsequent attack of trophoblast cells through the decidua till they stop in the inner 

myometrium. Infiltration of the placental cells deep into the uterus is most required, because the trophoblast 

change the position towards, and then transforms the spiral arteries to build the fetal blood supply line. A 

range of evidence part of defects in placental–uterine interlinkage underpinning a spectrum of pregnancy 

disorders, such unexplained stillbirth, pre-eclampsia, recurrent spontaneous abortion, and fetal growth 

restriction[1]. Cases 0f primary infertility and failed IVF may possibly also contribute to disordered 

interchange between the uterus and trophoblast  [2]. CD56bright phenotype is the common of these uNK 

cells. Those cells should be express (KIRs) killer immunoglobulin-like receptors. In immunogenetic studies 

could be suggested the influence of the successfull human placentation is an interaction between fetal HLA-

C molecules on trophoblast, and maternal (KIR) killer Ig-like receptor expressed through uterine NK (uNK) 

cells. However, the response of new uNK cells to trophoblast HLA-C molecules is unknown is an exact 
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function of that [3]. The key devices of the maternal uterine vasculature remodelling; the initial feto-

maternal interface is uterine natural killer cells signify the major immune cell population. Peripheral natural 

killer cells was greatly differed in phenotype and function from uNK cells and additional innate immune 

cells.  In the Cases of mice they are extant in the same values throughout the estrous cycle and in humans, 

the NK numbers swing throughout the menstrual cycle (16) and can only be extended in the event of 

pregnancy [4]. The microenvironment is importance of the early pregnancy and the particular of uNK cells, 

relevance of immune cells, are highlighted by these experiments. In-maternal interface the most important 

sign of normal blood pressure is the expansion of NK cells and changes in angiogenesis. In human beings, 

a complex disease as like pathophysiology that could be accountable for a shallow attack of the trophoblast 

as a long before pre-eclampsia symptoms arise in patients, at week 14, long before pre-eclampsia symptoms 

arise in patients. 

The attachment of maternal KIR AA genotype with a fetal HLA-C2 is companion with an increased 

possibility of pregnancy disorders such as fetal growth restraint, pre-eclampsia, recurrent spontaneous 

abortion, unexplained stillbirth, failed IVF etc. In upcoming, still, choosing for certain arrangements of  

HLA-C and KIR variations in surrogacy, sperm or egg donation may verify useful to decrease the conditions 

of pregnancy[5][6]. 

NK CELLS 

Human natural killer (NK) cells are bone marrow-derived lymphocytes that share a common progenitor 

with T cells, don’t expressed antigen-specific cell surface receptors and comprise 10–15% of all circulating 

lymphocytes. For the reason that of its early invention of cytokines and chemokines and their capability to 

kill prepaid cells without sensitivity prematurely (hence the term ‘natural killer cells’), NK cells are 

important mechanisms of the innate immune system, providing first-line protection against anti-viruses. 

The NK cells were discovered as a results of those ability to kill certain tumour cell lines that expressed 

little or no major histocompatibility complex (MHC) class I molecules. This led to the ‘missing-self’ 

hypothesis, which formulated that NK cells identify and, thereafter, eliminate cells that fail to express self-

MHC molecules [7]. Unlike T and B cells, NK cells lack antigen specificity as they do not precise the 

specialized genes like those present in case of T and B cells for rearrangement of the Tand B-cell antigen 

receptor genes[8]; [9]; [10]. However, a sequence of inhibitory and activating receptors are expressed on 

their surfaces whose signals combine together to control the stimulation of the NK cell [11]; [12]. These 

receptors provide opposing signals which balances to either activate or inhibit the of NK cells. 

pbNK VERSUS uNK CELLS  

PbNK and NK cells are totally different forms of immune cells [13]; [14]. PbNK cells are cytotoxic, 

representing the first line of defense against viruses, tissues, and damaged cells, and are not trained to 

‘refuse’ or kill healthy embryos. In isolated blood, NK cells are considered diverse, consisting of different 

subsets with different functions, surface phenotype (90% by CD56dimCD16 + and 10% by 
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CD56brightCD16-), and local anatomic formation [15]; [16]. The effort of killing NK is very weak 

compared to pbNK (king et al., 1989). Uterine NKter find its active sites in the uterus, especially in the 

non-pregnant endometrium, and amplify and alter their morphology throughout the menstrual cycle. NKs 

taken at 8 to 10 weeks of pregnancy usually present receptors that combine human leukocyte antigen (HLA) 

C extravillous trophoblast (EVT) to pbNK cells [17] ; [18]. This rule of the NK decidua expressing HLA-

C - binding KIR is less pronounced in the NK endometrium separated from non-pregnant women, 

suggesting a re-adaptation of pregnancy [19]. Uterine NKs proliferate and differentiate into a special 

progesterone-containing microenvelo and less than interleukin-15 taken from the endometrium [20]. Early 

in pregnancy, the NK enter the trophoblast by controlling the trophoblast attack and repairing the blood 

vessels of the uterus, increasing the area of contact between the mother's blood and trophoblast cells, a key 

process for healthy placenta development [21]. Thus, the improved number of NKs in the phase of secretory 

the menstrual cycle and pregnancy (90% of local body cells in the first trimester of gestation) is a 

physiologic process that focuses on assisting fetal implantation and is not a sign of '' fetal rejection ''. Fetal 

cells in direct connecting with maternal antibodies are trophoblast cells, the layer around the blastocyst, 

and maternal antibodies controlled by NK cells, CD56brightCD16-, excessive leukocyte throughout the 

early pregnancy. Thus, NK cells supply balance during implantation to ensure maternal and fetal well-

nourished survival [22]. 

 

KILLER IMMUNOGLOBULIN LIKE RECEPTOR (KIR) 

Killer immunoglobulin-like receptors (KIRs) are a highly inspired family of genes, this family genes are 

significant differences between humans. In any pregnancy, individual women differ in the killer 

immunoglobuline-like receptor genes they have inherited and are produced by their NK cells. In adding to 

the genetic deviation in KIR genes a woman inherits, there are also allelic variations in each KIR loci. 

Immunoglobulin-like (KIR) receptors play a key character in regulating NK cell activity by inhibiting and 

activating isoforms. NK cells interacting with the fetal trophoblast suggest that UN cells have a many of 

receptors as like series including the killer immunoglobulin-like receptor (KIR) family and the NKG2/ 

CD94 family [23]; [24]; [25]. 

 

KIR GENE ORGANIZATION 

Genetics including KIR receptors are integrated into one of the most dynamic regions of human genetics 

according to genetic content and polymorphism sequence. The KIR site represents the polymorphic genes 

family mapping most in chromosome19q13.4 and is located in the wider domain of the Leukocyte Receptor 

Complex (LRC; 1 Mb)[26]. 
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These genes are programmed into the head and tail within a 150 kb simple LRC DNA with a length of 

about 4 to 16 kb. Each of the 16 different KIR genes is embedded in the chromosome 19q13.4 [27] KIR 

types show a wide haplotypic polymorphism. KIR haplotypes differ significantly they are classified into 

Figure.1: The extended Leukocyte Receptor Complex (LRC) (19q13.4) and a KIR haplotype. 

KIR genes are encoded within a 150 Kb stretch of the 1 Mb long extended LRC on 

chromosome 19. The extended LRC also contains the genes encoding DAP adaptor proteins, 

CD66 antigens as well as SIGLEC, FcGRT, LILR, LAIR, FcAlphaR and NCR1 receptors. A 

prototypical group A KIR haplotype is shown in the right portion of the figure, where blue 

boxes indicate framework genes, purple boxes pseudogenes (KIR3DP1 is also a framework 

gene), red boxes indicate inhibitory KIR and green boxes represent activating KIR genes. 

 

Source: www.ebi.ac.uk  
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two selected collections such as A and B in the appearance or non-appearance of a specific gene. The 

classification is based on the type of genes and number that include the unbound code and activate KIRs. 

A and B haplotypes have four common genes stored - KIR3DL2, KIR3DL3, KIR3DP1 (P means 

pseudogene), and KIR2DL4, available to all but a few [28]. The simple group - the KIR haplotype contains 

structured genetic contented gene-KIR3DL3-2DL3-2DL1-2DP1-3DP1-2DL4-3DL1-2DS4-3DL2, 

inhibitory gene and 2DS4 single active genes. Haplotypes containing any other combination of (KIR) killer 

immunoglobulin-like receptor loci are classified as B-group haplotypes. Although both haplogroups have 

comparable gene KIR inhibitors, they are 

different from genes that encode KIR [29]

 

 

 

 

Duplication and deletion of genes has led to many different haplotypes, KIR genetically engineered genes 

have a uper level of homological sequence, which can help the uneven jump is adding that producing uper 

levels of insertion, removal and reassembly of killer immunoglobulin-like receptor loci leading to shorter 

or longer haplotypes and helps rapid differentiation of the KIR gene. 

Within each gene, alleles exist in different waves. In addition to genetic variation the KIR gene combination 

shows differences in performance with different types of alleles with different levels of protein production 

and different strengths by way of their (HLA) human leukocyte antigen ligand. The KIR diversity is the 

effect of genetic and dormant content, which creates haplotype diversity and has led to an astonishing 

number of dissimilar genotypes. Genotype is defined established on a repertoire of the KIR genes present 

in the individual. This variability is contact with functional variability (variegated adjective, ligand binding 

details and blocking power) [30]. 

Figure.2: schematic diagram of centromere and telomere KIR Haplotype. 

Source: Nowak, I., Wilczyńska, K., Wilczyński, J.R., Malinowski, A., Radwan, P., Radwan, M., 

Kuśnierczyk, P., 2017. KIR, LILRB and their Ligands’ Genes as Potential Biomarkers 

in Recurrent Implantation Failure.ArchivumImmunologiaeetTherapiaeExperimentalis 

65: 391–399.  
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Polymorphism of killer immunoglobulin-like receptor (KIR) and human leukocyte antigen (HLA) affects 

NK cell regeneration and susceptibility to a different type of diseases, including dental complaints such as 

preeclampsia, recurrent miscarriage,[31] possibly even recurrent implantation failure [32]. 

In any pregnancy, the mother's KIR type can be AA (no active KIRs) or AB / BB (1-10 active KIRs). These 

2 haplotypes be able to further subdivided into telomeric regions and centromeric, Cen-A, Tel-A, Cen-B, 

and Tel-B [33]. KIR-capped haplotypes - A and tel-A are described as KIR A haplotype, and a combination 

of cen-A / tel-B and cen -B / tel-A is defined as the KIR B haplotype and cen-B / tel-B. Although the genes 

KIR and HLA are self-regulating chromosomes 6 and 19, respectively, KIR is expressed in natural killer 

(NK) cells binding molecules of polymorphic HLA class I and their interactions that control NK cell 

biology [34]. The KIR species in these regions are closely linked. To successfully establish the placenta, 

fetal trophoblast cells need to penetrate the inside of the reverse and decidua the arteries during the first 

few weeks of pregnancy. As an effect, the embryo receives sufficient nutrients and oxygen to produce and 

develop normally. These attacks must be moderate, so that excessive trophoblast infiltration of the uterus 

does not ensue (which can put the mother at risk), or so that coronary artery repair is not a problem (which 

can kill the fetal-placental unit). Has a most clear protective effect when the mother has Tel-B KIR, a region 

containing KIR2DS1. False placement is recognized to occur in most cases of initial pregnancy damage 

cases, reducing trophoblast attacks in together the decidua and spiral arteries [35]; [36]; [37]. The primary 

components of FGR, preeclampsia, and stillbirths are also randomly assigned, and these compounds share 

a reduced in the result of uteroplacental blood flow. Chemical failure is therefore less likely to become a 

common pregnancy disease. Women with two KIR A haplotypes (genotype of KIR AA) are at risk if there 

is HLA-C lying in the C2 group type in the fetus. In adding, the derivation of the HLA-C2 of the stomach 

is important; the greatest risk arises from the C2 allele hereditary from the father [38]. 

In KIR AA women, binding to KIR2DL1 that inhibits HLA-C2 from trophoblast effects on trophoblast 

attacks. The important types of KIR maternal protection from successful production are in the Tel-B area 

of the B haplotype. The only KIR in Tel-B known to join to HLA-C is KIR2DS1, an active receptor for C2 

groups that increase exposure to increased invasion. Among the KIR2DL1, inhibitory receptors fixes the 

C2 epitope, KIR2DL2 / 3 fixes the C1 epitope, and KIR3DL1 fixes with the Bw4 epitope. In the middle of 

the active receptors, KIR2DS1 fixes to the C2 epitope, while KIR3DS1 binds to the epitope of Bw4. The 

binding ability of the inhibitory receptors is more than that of the obligatory receptors in the identical 

epitope. Due to differences in type KIR and HLA all pregnancies will have a most exclusive arrangement 

of HLA-C and KIR [39]. 

Using clinical, molecular, and genetic methods, we now appearance of KIR / fetal HLA-C maternal 

interactions are a sign of implantation. The C2 group of MHC-C genes have evolved over time and settled 

down to the basic mutations, but at present there is small evidence of C2 is helpful in infection. KIR A 

haplotypes have the advantage of NK responses to disease. The point of that KIR A and B haplotypes have 

complementary functions in protection and rebirth may explain why they are set up in all people. 
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KIR NOMENCLATURE 

The sub-committee of the World Health Definition Committee of the HLA program in collaboration with 

the HUGO Genome Nomenclature Committee (HGNC) has successfully completed the KIR genetic design 

work [40].  According to this principle, KIR genes were named based on two key factors in the formation 

of their corresponding molecules, including the number and type (2D or 3D) of extracellular Ig domains 

and cytoplasmic tail signals (short or long). The first KIR described were inhibitory receptors, and when 

first synthesized, the dictionary represented a killer-cell inhibitory receptor. By acknowledging that this 

family of molecules includes active and inhibitory substances, the KIR dictionary was retained and is now 

accepted as an acronym for Killer-cell Immunoglobulin-like Receptor. The first KIR described were 

inhibitory receptors, and when first synthesized, the dictionary represented a killer-cell inhibitory receptor. 

By acknowledging that this family of molecules includes both active and inhibitory substances, the KIR 

dictionary was retained and is now accepted as an abbreviation for Killer-cell Immunoglobulin-like 

Receptor.  

The reagreement was reached with the HGNC to name the KIR genes and a total of 17 genes have been 

recognized that named that was recently assigned to KIR2DP1, KIR3DL3, KIR2DL5A, KIR2DL5B, and 

KIR3DP1. The names specified to the KIR genes are derived from the molecular structure of their 

molecules. The first digit following the KIR summary corresponds to the number of domains such as Ig in 

the molecule and 'D' means 'domain'. D is followed by the 'L' indicating the 'Long' cytoplasmic tail, the 'S' 

indicating the 'Short' cytoplasmic tail or the 'P' of the pseudogenes. 

 

 

 

Figure.3: The Structural characteristics of two and three Ig-like domain KIR proteins. The 

association of activating KIR to adaptor molecules are shown in green, whereas the ITIM 

of inhibitory KIRs are represented as red boxes.  

Source: www.frontierin.org 
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Thus, KIR2DL1, KIR2DL2 and KIR2DL3 are all encode receptors with two extracellular domains of Ig 

cells and a long cytoplasmic tail. When two or other genes have identical related morphologicaly, they may 

be assigned the similar number but separated by the last letter, for sample KIR2DL5A and KIR2DL5B 

genes [41]. They two genes suggests that was related to a recent genetic mutation that similarity between 

as. 

 

KIR SIGNALLING 

A single HLA/KIR interaction does not determine cell destruction, but rather the stability of inhibition and 

KIR responses leads to destruction or protection of the target. In other cases, it might observed that 

inhibitory signals may override activation signals due to the high necessary binding of inhibitory receptors, 

thus providing increased protection against “spontaneous attacks.” [42]; [43]. 

The required of KIR receptors to these molecules triggers the development of signaling pathways that cause 

NK cells to invade infected cells or mutate. Activating KIR receptors including KIR2DS, KIR2DL, and 

KIR3DS. Very small amount is recognized about activating receptors compared to inhibitory receptors. 

Activating receptors, which are closely connected to all most of the autoimmune diseases, makes sense 

because it activates receptors to perform signaling pathways that lead to cytolysis of targeted cells. 

 

NK RECEPTORS ASSOCIATED WITH ITAM-BEARING TRANSMEMBRANE 

ADAPTOR PROTEINS 

The immunoreceptor tyrosine-based activation motif (ITAM) is the most secure cytoplasmic zone for 

signaling chains and receptors and is a critical mediator of intracellular signaling. The signaling pathways 

used by receptors in NK cells share many of the common fectors with immune receptors expressed in T 

and B lymphocytes. Many receptors are found in NK cells, transmitting signals through a wide range of 

chemical reactions used by multiple leukocytes [44]; [45]. Active NK cell receptors are characterized by 

division of labor, with independent subunits responsible for signal transfer and ligand recognition. These 

subunits are then collected in the reception network. NK cell receptors transmit signals by small 

transmembrane adapter proteins with ITAMs (immune receptors tyrosine based active motifs) into their 

cytoplasmic tails. NK cells produce adapter proteins FcεRIγ, CD3ζ and DAP12. FcεRIγ and CD3ζ can be 

expressed as homodimers or as heterodimers while DAP12 is only expressed as disulfide-bonded 

homodimers. Activation of receptors interacting with these proteins binding to ITAM using their 

transmembrane circuits.  Most of the pairs of NK cell receptors contain DAP12 (e.g. in individuals acting 

on multiple KIRs, CD94 / NKG2C) and CD3ζ, NKp44 or FcεRIγ (e.g. all NK cells. ITAM embedded in 

DAP10 or DAP12 proteins allows tyrosine transphosphorylation through the signaling process, in which 
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the receptor occurs. The full results differ in the case of DAP-10 and DAP-12 signatures, results of DAP-

10 only signed into cytotoxicity and signatures with DAP-12 effects are encrypted. cytokine and 

cytotoxicity [46] ITAMs may be phosphorylated by the src kinase zeta-binding sites related to zeta 70 kg 

Dalton (ZAP70) and spleen tyrosine kinase (Syk) - a dry family of tyrosine kinases in the Src homology 2 

(SH2) domain, both expressed by all NK cells  [47] ITAM-produced kinases lead to the selection and use 

of substrate materials for skin such as phospholipase C-γ (PLC- and) and factor receptor bound 2 (Grb2). 

Both of these cascade proteins play an important role in the activation of stored calcium, ultimately leading 

to the deterioration and removal of grams containing the lytic enzyme. Other sub-phosphorylation factors 

include SLP-76, 3BP2, Shc, p85 PI3-kinase, c-Cbl, T cell activation link (LAT), Vav-1 and Vav-2. This is 

followed by high intracellular Ca2 + levels, as well as Rho, Ras, p38 mitogen activated protein kinase 

(MAPK) and extracellular signal-regated kinase (ERK) levels. 

The regulation of osteoclastogenesis by ITAM-dependent receptors suggests that OCLs, like myeloid-

related cells, are tightly regulated by receptor receptors that allow them to sense and respond to their local 

environment like other internal immune cells. 

The functional mechanism of the inhibitory NK cell receptors were explored, understood and Analyzed 

much earlier than that of the activation receptors [48]. All of the inhibitory KIRs possess ITIMs (immune 

receptor tyrosine based inhibitory motifs) in their cytoplasmic domains. Most inhibitory KIR possesses two 

ITIM domains, although one or more than two have been reported [49].  Upon engaging a MHC class- I 

ligand, these ITIMs are phosphorylated at the tyrosine residue which then binds and activates phosphatases 

to counteract cellular activation. The predominant phosphatases associated with the inhibitory KIRs are Src 

homology-2 (SH2) domain-containing phosphatases 1 or 2 (SHP-1 and SHP-2 respectively). The 

recruitment of phosphatases prevents the phosphorylation cascade via the removal of any phosphate added 

during activation within the receptor cluster, ultimately inhibiting NK cell activation. 

 

HUMAN LEUKOCYTE ANTIGEN- C (HIA-C) 

The human or complex leukocyte antigen (HLA) system is a group of associated proteins fixed by a major 

histocompatibility complex (MHC) in humans. HLA-C is highly polymorphic and interacts with KIRs that 

express the surface of the NK cell. Maternal and maternal allotypes, expressed simultaneously and at high 

levels in the EVT cell component. The genetic HLA-C type shown in the trophoblast will also differ in each 

pregnancy (even if it comes from the same father) depending on which of the two HLA-C parents are 

suspected to have inherited from the child. When female hereditary KIR “A” haplotypes (known as KIR 

AA genotype) come into contact with the trophoblast expressing the C2 epitope, then the trophoblast may 

fail to establish a good maternal blood supply to the placenta as a result of malformations. Fetus increased 

risk of pre-eclampsia. In addition, the risk appears to be higher if the fetal C2 is derived from the father 

than the mother allele of the HLA-C2. The reasons for these are unknown, and it is not clearing why the 
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effect of fetal epitopes on fetus is neutral. These extra cellular proteins are responsible for the instruction 

of the immune system. The human leukocyte antigen gene resides at a simple 3 Mbp inside chromosome 

6p21. HLA genes are extremely polymorphic, meaning they have various different types of alleles, 

permitting them to better adapt to changing immune systems. Due to their historical discovery as 

components in the immune system they are genetically modified proteins are also well-known as antigens. 

 

HLA-C RECOGNITION BY DECIDUAL NK CELLS (dNK) 

NK cells specifically identify the two allotypes HLA-C, HLA-C1, and HLA-C2 group alleles, established 

on the amino acid substitution in the 80th complex HLA-C series. C, here HLA-C1 contains asparagine and 

HLA-C2 group molecules containing lysine. NK cells have been exposed to carry receptors such as Ig-like 

receptors (KIRs) with different HLA specifications including HLA-C1, using KIR2DL2 and KIR2DL3 and 

HLA-C2 allotypes of the KIR2DS1 and KIR2DL1 group. Some KIRs have been shown to recognize other 

HLA-A and HLA-B types. As a end of the redistribution to the KIR gene collection, which includes 

doubling and removal, everyone has a different combination and a different number of KIR inhibitors and 

function. Furthermore, within each separate, the procedure of how NK cells mature is strongly dependent 

on whether within these HLA KIR structures exist or not. In addition, the stages of HLA-C protein 

expression directly affect the lytic NK activity they receive during their growth. Therefore, during 

pregnancy KIR haplotypes of mothers, the study of NK cells and the arrangement of maternal and fetal 

HLA-C allotype, differs in each pregnancy and forms a combination of EVT and dNK invasive. 

It has been exposed that a combination of KIR maternal genes and HLA-C in the abdomen presents the 

possibility of preeclampsia and success in childbirth. In this study it was exposed that mothers who are very 

poor or all who work with the KIR, called the KIR-AA genotype, in combination with an HLA-C fetus of 

the HLA-C2 group, are at higher possibility of preeclampsia. It was later shown that responses produced 

by the KIR2DS1 receptor binding to HLA-C2 lead to secretion of cytokines, such as Granulocyte-

Macrophage Colony-Stimulating Factor (GM-CSF), which promotes the migration of advanced trophoblast 

trophoblasts. However, the connection between the KIR-AA genotype and HLA-C2 and the increased risk 

of pregnancy complications has not been reported regularly. In addition, other studies has been not confirm 

GM-CSF compliance with dNK + KIR2DS1 during in vitro co-culture with EVT + HLA-C2. This however 

did not lead to EVT lysis by dNK. Further genetic studies have also presented that the presence of KIR2DS5 

is connected with a lower risk of developing complications in African women, and KIR2DS5 genotypes 

that recognize HLA-C2 distribution are common in non-European and African. The protective effect of 

KIR2DS1 look like to be a feature of the European population. The presence of KIR use was also related 

with improved birth weight. Although all of the studies described here point to increased KIR2DS1 + dNK 

interactions with HLA-C2 + EVT, more details on how it works under the protective effects of KIR2DS1 

in pregnancy are needed. Other defences of inquiry should also include the risk that HLA-C recognition by 

dNK contributes to reducing EVT attacks and preventing deep attacks and placement associated with 
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placenta increta, accreta,and percreta, conditions involving abnormal adhesion of trophoblasts placental in 

the uterine myometrium which can main to fatal bleeding if not clinically controlled. 

 

PREGNANCY DISORDERS AND THEIR ASSOCIATION WITH INTERACTION 

BETWEEN HLA/KIR 

 

Gene families in HLA and KIR loci tend to separate independently from each other. Like 

result, many people produce KIR receptors that lack HLA class- I ligands, on the opposing, it  has thus 

created human multiplicity in the KIR-HLA genetic code that can measure the things of disease.  

Polymorphism of KIR and HLA affects NK cell regeneration and susceptibility to a variety of diseases, 

including dental disorders such as recurrent miscarriage, preeclampsia, [50], and perhaps recurrent 

implantation failure [51]. The maternal combination of the KIR AA genotype with fetal HLA-C2 is found 

to be linked with an improved possibility of gestation hitches such as like pre-eclampsia, obstruction of 

fetal growth, spontaneous abortion, unexplained birth defects, failed IVF etc. 

Preventive KIRs are often found in women with improper placement, e.g. pre-eclampsia, fetal growth 

retardation (FGR) or spontaneous abortion. Successful gestation is considered by a complex regulation of 

the immune system in the visual connection of the fetus, resulting in tolerant allogeneic embryos. The 

imbedded embryos and the blastocyst are made up of the inner cell of the cell, which grows in the embryo, 

and the outer layer of the trophoblast that forms the placenta. Bad maternal immuneresponses in fetal cells 

can provide an explanation for problems affecting pregnancy. This immune reaction is initiated when the 

cells of the mother and baby come together during fertilization. The abundance of NK cells in decidua at 

this time created the impression that these cells could play a role in the support and maintenance of 

pregnancy. As KIRs are communicated in targeted NK cells and HLA-C molecules that they perceive to be 

present in an invasive trophoblast, KIR receptors can play a controlling role in gestation by interacting with 

their trophoblastic HLA-C counterparts and providing trophoblast signaling damage. Escape (KIR / HLA-

C allorecognition program). 

The incidence of KIR AA genotype is 60% in Japanese women. The occurrence of HLA-C alleles with C2 

epitope is 32% in Europe but only 9% in Japan. The HLA / KIR system may be connected with a major 

stage in the pathogenesis of improper placement and pre-eclampsia and is unlikely to be related to systemic 

symptoms. In line with this, similar   HLA-C / KIR associations are found in inhibition and spontaneous 

abortion of fetal development. Spontaneous abortion is defined as a miscarriage before the 20th week of 

pregnancy. The exact cause of many pregnancies has yet to be determined. Recurrent miscarriage involves 

three or more spontaneous abortions, taking into account the fact that the possibility of miscarriage 

increases with the number of previous pregnancies. Recurrent pregnancy affects ~ 1% of couples trying to 

conceive [52]. RM remains undiagnosed in 80% of cases, and despite weak evidence support, the notion 

that RM has immunological etiology is widespread. Since differential receptor-ligand interactions can lead 

to variations in the NK-cell-mediated anti-pathogen immune response, it is recommended that the 
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connection between these genes may be most important in a RM-like state. The specific KIR-HLA-C 

pattern of allorecognition may subsidise to the success of pregnancy [53]. not just activation or RM 

simulation compound inhibition of HLA / KIRs in the fetal visual interface appears to play a regulatory 

role in the occurrence of preeclampsia. Preeclampsia is a very common disease that is produced by human 

reproduction. Tested for the onset of high blood pressure, proteinuria and edema after 20 weeks of 

pregnancy, preeclampsia is often severe in young children of the same age (SGA) and premature delivery, 

so it is a significant cause of maternal and fetal illness and death. Although many factors affect pre-

eclampsia, the exact etiology of pre-eclampsia is unknown including some that have not yet been identified. 

It can be affected by imperfect remodeling of the arteries, leading to in height maternal blood pressure and 

high concentration of urinary protein. Preeclampsia is assumed to be triggered by incomplete remodeling 

of the uterine arteries, resulting in recurrent damage to the placenta and the release of inflammatory 

mediators that activate systemic endothelial activation, high blood pressure and kidney disease. KIR and 

HLA genotype frequencies differ in not the same populations. Caucasians have relatively high frequency 

HLA-C2 genotype and KIR-AA genotype. The average HLA-C2 genotype is 30-35%, which is three to 

four times higher than the Japanese. 

Multiple aspects may contribute to RIF, containing the sperm quality, and woman’s age, oocyte maternal 

chromosomal anomalies, metabolic or genetic abnormalities of the reduced uterine receptivity, embryo and 

immunological disorders in the implantation site.  In 78% of patients with more than five unsuccessful IVF 

treatments or embryo transfers, killer-cell immunoglobulin-like receptor typing revealed the want of three 

activating receptors (2DS3 3DS5 and 2DS1).  

This indicates that more non-self HLA antigens are obtainable to the maternal KIR per transmission 

associated with ‘‘normal’’ pregnancies. After DET in an oocyte-donation cycle, the appearance of two non-

self or ‘‘paternal’’ HLA-Cs in the EVTs per embryo is current in the decidua basalis. 

 Combinations of KIR and HLA genes associate with gestation technical hitches cases but its association is 

also seen with many other clinical scenarios including HIV progression to AIDS, cell transplantation, 

resolution of HCV and some malignancies. 
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