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Natural Killer Cells and Innate Immunity in HIV-2 Infection

Definition

This entry describes what is known about the function and activity of the innate immune cell populations natural killer (NK)
cells and natural killer T cells (NKT) in HIV-2 infection.

Introduction

In contrast to the extensive efforts made to learn more about HIV-1 in the fields of epidemiology, geographical distribution,
and viral pathogenesis, very little work has been carried out to understand the interactions between the HIV-2 and the
host immune system. Although both cellular and humoral immune responses to HIV-1 have been shown to play a part
during acute infection, these activities are impaired during chronic infection, leading to disease progression and eventually
death (Zhang et al. 2003).

Studies of HIV-2-infected individuals have shown that the majority experiences a slower and more prolonged disease
course than seen in HIV-1 infection: therefore, a better understanding of the interactions between HIV-2 and the host
immune response may be useful in providing insights for therapeutic and vaccine strategies. One way viruses are
attacked early in infection is through the action of natural killer (NK) cells, which are one of the key components of the
innate immune response to infections (Biron and Brossay 2001). These cells are naturally activated in response to
infection without the requirement for prior sensitization and may play an important role in the outcome of viral infections.
NK cells provide the first line of defense in the early stage of many infections, including HIV, and continue to render a
critical service in nonspecific host defense mechanisms. However, little is known about NK cell function in HIV-2 infection.

Natural Killer Cells

Natural killer (NK) cells are large granular lymphocytes forming about 15 % of the total lymphocyte population. There are

two main subpopulations of NK cells. These are CD56°"9"t

, which produce cytokines and form about 10 % of the NK cell

population (Cooper et al. 2001), and CD5 , Which exhibit cytotoxicity and form about 90 % of the NK cell population.
They respond to bacterial, parasite, and viral infection, as well as to tumor cells, without the need for prior antigen
sensitization. Early studies showed evidence that the nonadaptive immune response mediated by NK cells played a role
in bacterial, parasite, tumor, and viral immunity (Fehniger et al. 1998). NK cells exert their activities by the use of both
inhibiting and activating receptors expressed on their surface. In addition to direct stimulation through activating receptors,
NK cells are indirectly activated during the initial stages of viral infection by cytokines secreted by various cells of the
immune system (Biron and Brossay 2001). Infection stimulates the direct production of innate cytokines such as interferon
(IFN)-a, IFN-B, interleukin-2, interleukin-12, and interleukin-15. In response to these cytokines, NK cells release cytolytic
granules that directly lyse infected cells. They also rapidly produce IFN-y, tumor necrosis factor alpha (TNF-a),
granulocyte-monocyte colony-stimulating factor (GM-CSF), and chemokines such as macrophage inflammatory
protein-1a (MIP-1a), MIP-18, and RANTES to prevent further infection of new cells and also suppress viral replication in
already infected cells (Scott-Algara and Paul 2002). As a result, the cytokines and chemokines produced during viral
infection in vivo may serve not only to induce an antiviral state in nearby cells but also to enhance NK cell activity within
circulating leukocytes. In addition, the activated NK cells play a role in modulating hematopoietic cell growth, reviewed in
Cooper et al. (2001), and their functions further enhance the adaptive immune response.

Natural Killer Cell Development

Natural killer cells develop within the microenvironment of the bone marrow (BM) with CD34+ hematopoietic stem cells
expressing growth factors (c-KIT and FLT3I), cytokine receptors (IL2RB and IL-15Ra), as well as other lymphoid
development transcriptional factors (Yu et al. 1998).

Numerous studies have identified IL-15 as the most important soluble factor for the development of human and murine
NK cells (Cooper et al. 2001). Interleukin-15 induces differentiation of human hematopoietic progenitor cells (HPCs) into
NK cells in the absence of other cytokines in vitro. Interleukin-2 was also identified to play a role with IL-15 in inducing the
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differentiation of bipotential cells into NK cells, whereas IL-7 and stem cell factor (SCF) support further maturation and
differentiation of NK cells. The recently described cytokine, IL-21, in combination with IL-15, was also reported to induce
the development of CD56+16+ NK cells from BM HPCs (Parrish-Novak et al. 2000). The induction of IL-15 results in the

development of NK cells that are CD56”M9N cells (Cooper et al. 2001). These produce immunoregulatory cytokines or

chemokines upon stimulation. The development of cD56%9™M cells might have a distinct precursor that has not yet been
identified.

Location and Subsets of Natural Killer Cells

As well as forming about 15 % of circulating lymphocytes, NK cells have a similar frequency in the spleen. Natural killer
cells have also been identified in the lungs, gastrointestinal tract, and liver, together with populations of NKT cells at these
sites (Norris et al. 1999). They are however not commonly found in unstimulated lymph nodes and do not circulate
through the lymphatic system.

The cell surface density of the CD56 receptor allows classification of NK cells into two functionally distinct NK cell

subsets. About 10 % of NK cells are CD56°"9" CD16+ (Cooper et al. 2001) and the majority (90 %) are CD569™CD16+,
exhibiting high cytotoxic activity.

The CD56°9" NK cells secrete high levels of cytokines that are useful in preventing viral infection after stimulation with
monokines (Cooper et al. 2001). They show low-density expression of CD16 and are of low natural cytotoxicity as well as
low antibody-dependent cellular cytotoxicity (ADCC) (Cooper et al. 2001). They also exhibit potent lymphokine-activated
killer (LAK) activity. The expression of inhibitory receptors also varies in this subset of NK cells. The inhibitory
CD94/NKG2A C-type lectin NK receptors (NKR) are highly expressed but they have low expression of killer
immunoglobulin-like receptors (KIR). The cytokine and chemokine receptors expressed include high-affinity interleukin-2
receptors (IL-2Rafy), c-kit, and CC-chemokine receptor 7(CCR7) (Andre et al. 2000). The adhesion molecule L-selectin,
in combination with CCRY7, is involved in trafficking to secondary lymph nodes and is predominantly found on CD56Pght
NK cells.

In contrast CD56%™ NK cells have a more granular morphological structure than CD56PM9M NK cells and produce lower
levels of NK-derived cytokines (Cooper et al. 2001). They are potent mediators of ADCC, LAK activity, and natural

cytotoxicity. The CcD569™ NK cell subsets have low levels of expression of cytokine receptors (e.g., IL-2RBy) and
chemokine receptors (e.g., CXCR1 and CX3CR1) (Campbell et al. 2001). They however lack L-selectin but highly
express PEN5-P-selectin glycoprotein ligand-1 (PSGK-1) adhesion molecules.

Natural Cytotoxicity Receptors

There are other distinct receptors that have been identified on the surface of NK cells. They allow NK cells to recognize
their target cells in a manner that is quite different from that of T cells and B cells, which depend on the presence of
foreign antigen. These include the natural cytotoxicity receptors (NCRs): NKp30, NKp44, and NKp46. NKp 30 and NKp46
are uniquely expressed on resting NK cells, and their blockage impairs lysis of target cells by NK cells (De Maria et al.

2001). Their ligands, however, have not yet been identified, although it has recently been suggested NKp30 and NKp46
interact with dendritic cells and hemagglutinin, respectively (Ferlazzo et al. 2002). NKp44 is expressed when NK cells are
activated and facilitates killing of targets cells during NK cell activation.

Other receptors called killer cell immunoglobulin-like short-tail (KIR-S) activating receptors in humans also contribute to
the cytolytic activity of NK cells. Most activating NK cell receptors are transmembrane molecules with short cytoplasmic
domains that lack intrinsic signaling features. They are associated with adaptor signaling proteins through charged amino
acid residues of their transmembrane domains. The activating receptors KIR2DS, Ly49D/H, NKp44, and CD94/NKG2C
associate with KARAP/DAP12 signal-transducing adaptor proteins (LaBonte et al. 2006), whereas CD16, NKp30, and
NKp46 couple to the FceR1y and CD3( transmembrane adaptor proteins. The activating receptors recognize both MHC
Class | and non-MHC Class | ligands. There are also a number of other coreceptors, which are implicated in the activation
of NK cells. These include 2B4 (CD244) NKp80 and NTB-A (Biassoni et al. 2001) and CD48, CD58, and CD84 and
SLAM/CD150 belonging to the CD2 subfamily of Ig-SF. They work in combination with NCRs in mediating NK cytotoxicity.

Natural Killer Inhibitory Receptors
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Natural killer cells use a set of activating and inhibitory receptors to identify cells that lack MHC Class | expression. The
balance between the engagements of these receptors by the target cells may result in cytolysis. Thus, NK cells do not
lyse healthy MHC Class | positive cells because the presence of MHC Class | molecules usually engages inhibitory
receptors on NK cells. The upregulation or downregulation of MHC Class | molecules, as may occur in tumors or infected
cells, plays a major role in the ability of NK cells to lyse infected or target cells or become inhibited from cytolysis,
depending on which type of these molecules is engaged by NK cells.

There are three different groups of inhibitory receptors identified for classical MHC Class | molecules on target cells. The
first family of the inhibitory receptors is the killer cell immunoglobulin-like receptors (KIRs) with different numbers of
immunoglobulin-like domains (Borrego et al. 2002). They include CD158a (KIR2DLI), CD158b (KIR2DL2), CD158e
(KIR3DL1), and CD158k, which recognize different alleles of HLA-A, HLA-B, and HLA-C molecules. The second is the
leucocytes Ig-like receptor (ILT2/LIR1/CD85j) family found in human cells. The third family of inhibitory receptors is the
lectin-like heterodimers, represented by CD94/NKG2, which are found in both rodents and human.

Natural Killer Cell Activity in Viral Infection

Natural killer cells are important in controlling intracellular pathogens. In viral infection, NK cells provide an important early
defense against pathogens, while T cells, which are responsible for adaptive immunity, are undergoing a process of
activation. The importance of NK cell functions in the defense against pathogens was appreciated from observations such
as in an adolescent case of a selective NK cell defect which led to recurrent herpes virus infection in the patient (Biron
and Brossay 2001). Loss of NK cell function also resulted in severe infection by cytomegalovirus (MCMV) in mice (Biron
and Brossay 2001). Thus, NK cells play a major role in controlling microbial infections at a very early stage in infection
before the adaptive immune response mediated by T lymphocytes sets in.

One way in which NK cells control infection is by direct lysis of infected cells. This involves the release of cytolytic
granules, perforin, and granzyme A in close contact with the infected cells. However, it has been shown in CMV infection
that NK cells could function even in the absence of perforin to mediate cytotoxicity (Seaman 2000), acting through the
secretion of soluble factors which enhance the immune response of the host. These factors include cytokines such as
IFN-y, TNF-qa, IL-10, IL-13, and GM-CSF. The production of such effector cytokines by NK cells is initially induced by
early innate cytokine secretion in response to infection, such as IL-12, IL-15, and IL-21 (Cooper et al. 2001), and plays a
major role in the early development of antiviral immune responses by recruiting other cells of the immune system to the
sites of infection. These early innate-induced cytokines not only activate NK cells but also stimulate their development
and differentiation.

Natural killer cells also produce substantial amounts of IFN-y in response to pathogenic/viral infections (He et al. 2004).
This cytokine promotes a Th1 response, which in turn promotes adaptive cellular immunity as well as the effective
production of antibodies that fix complement, all of which are important in host defense against intracellular infections.
Moreover, NK cells are also known to support the production of cytokines that promote Th2 responses, which include the
production of IgE and 1gG4 and the activation of eosinophils. The capacity of NK cells to secrete IL-5 has been shown to
be important in the eosinophilic response to allergen in the peritoneal cavity. Allergen-induced eosinophilic airways
inflammation in the mice is also under the influence of IL-5 produced by NK cells (Kiessling et al. 1977). Thus the
promotion of Th2 responses by NK cells contributes to host defense against extracellular parasites. NK cells also attack
viral-infected cells by the use of fas ligands and tumor necrosis factor-related apoptosis-inducing ligand (TRAIL) receptors
as well as soluble TRAIL (Hayakawa et al. 2004).

The extent of NK cell activation is known to vary in different infections. Infection of mice with murine CMV promotes the
production of IL-12, IFN-af3, and IL-18 by dendritic cells (DC) that enhances IFN-y secretion by NK cells to defend the
host (Andrews et al. 2003), with IFN-af mainly required for cytotoxicity. In contrast, infection with lymphocytic
choriomeningitis virus (LCMV) activates NK cells through the release of IFN-a8 mainly from DC and other monocytes
which promote natural cytotoxicity. Infection with this virus actually suppresses the production of IL-12 by DC and
subsequently the secretion of IFN-y by NK cells respectively (Biron and Brossay 2001), making the role of adaptive
cytokine production less important in the control of LCMV.

Type 1 interferons are the primary cytokines that provide the first line of immune defense against viral infections and are
known to enhance the activity of NK cells during infection. They are encoded by 13 a-genes that are responsible for the
secretion of 12 IFN-a subtypes and one 3-gene for the IFN-B cytokine (Smith et al. 2005). Infection of mice with murine
cytomegalovirus (MCMV) induces innate cytokine IFN-af3 secretion within 2 days of infection that stimulates NK cell
function by promoting cytolytic activity as well as IFN-y secretion. IFN-y secretion in turn enhances T-cell polarization in
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the lymph node leading to an expansion of CD4™ T cells during infection. This demonstrates the cascade effect of the
innate immune response in the early control of viral infection.

NK Cell Function in HIV-1 Infection

HIV-1 infection is associated with significant changes in the distribution of NK subsets in the circulation, together with the
appearance of a dysfunctional subset of NK cells that are CD3-CD56-CD16+ and are rarely found in healthy individuals
(Alter and Altfeld 2009). It is thought that accumulation of this aberrant subset accounts for the decline in NK function
observed with HIV-1 disease progression. Generally, HIV-1-infected individuals with long-term nonprogression exhibit
normal values of NK cells as well as normal NK functional activity (Scott-Algara and Paul 2002). A restoration of NK cell
numbers has also been noted in individuals on highly active antiretroviral therapy (HAART) (Parato et al. 2002), which
may support the hypothesis that continued HIV-1 replication plays a role in impaired NK cell function with disease
progression. It has been suggested that infection of NK cells by the virus may favor the persistence of the virus in the host
(Valentin et al. 2002). Viral proteins may also contribute to the inhibition of NK cell activities. Whereas the env, nef, and
vpu proteins induce a strong reduction in the lytic activity of NK cells (Kottilil et al. 2006), the tat protein blocked L-type
calcium channels, thus interfering with NK cell activation. High viremia has been associated with the upregulation of
inhibitory and downregulation of activating receptor expressions on the surface of NK cells (Kottilil et al. 2006).
Nevertheless, the mechanisms underlying the low activity and the deregulation of receptor expression of NK cells may be
complex, as cytolytic activity has also been observed to correlate with low plasma viral load in some cases (Ahmad et al.

2001).

Enhanced cytolytic activity by NK cells with increased levels of perforin and granzyme A expression has been
demonstrated in HIV-1-infected patients following IFN-a administration (Portales et al. 2003). The administration of IL-12
has also been used in early HIV-1 infection to increase the number of NK cells and their activity in patients. A reduced
level of IL-15 may contribute to the impaired function of NK cells during chronic infection. However, in vitro costimulation
of infected cells with IL-12 and IL-15 resulted in suppression of viral replication by NK cells that produce CC chemokines
(Ferlazzo and Munz 2004). Interleukin-18 is produced by macrophages and has an antiviral effect, which is mainly
mediated by inducing IFN-y secretion from NK cells (Pien et al. 2000).

HIV-2 Infection

There are close similarities between the genetic structure of HIV-1 and HIV-2, the main difference being that HIV-2
expresses a vpx gene which in HIV-1 is vpu (Guyader et al. 1987). HIV-2 is closely related to SIV__ which infects sooty

mangabeys in West Africa, overlapping with the distribution of the HIV-2 epidemic. Currently, eight HIV-2 groups, A-H,
have been reported, thought to have arisen from eight different cross-species transmissions from sooty mangabeys to
humans (Chen et al. 1997), analogous to the HIV-1 groups. Unlike HIV-1 with various epidemic subtypes and circulating
recombinant forms (CRFs), HIV-2 is characterized by an epidemic of only two groups (A and B) and six non-epidemic
groups (C-H) (van der Loeff et al. 2006).

The Epidemiology of HIV-2 Infection

HIV-2 was first isolated from three AIDS patients from West Africa (Guinea Bissau, Senegal, and Cape Verde) in 1986
(Brun-Vezinet et al. 1987) and has subsequently been found predominantly in heterosexual populations in West Africa.
Outside West Africa, HIV-2 infection also occurs in Angola and Mozambique (De Cock and Brun-Vezinet 1989). Sporadic
cases of HIV-2 infection have also been identified in Europe, mainly Portugal, in the Americas, and in India, but also in
other places such as Brazil and South Korea.

In recent years, several surveillance studies have revealed a declining trend in HIV-2 prevalence in the region of origin. In
West Africa from 1985 to 1996, HIV-2 infection in blood donors has decreased in nine out of ten nations (Bouckenooghe
and Shandera 1999). There was also decline in HIV-2 infection rates in a survey carried out from 1988 to 2003 in 23,363
patients aged 15 years or older in the Gambia from 7.0 % to 4.0 % (van der Loeff et al. 2006). Between 1988 and 1992,
Ivory Coast witnessed a drop in HIV-2 infection rates from 2.6 % to 1.5 % during a survey of 19,701 women of
reproductive age (Eholie and Anglaret 2006). Similar declines have been reported in men in Guinea Bissau, with a
decrease in HIV-2 prevalence from 9.1 % to 4.7 % in a period of 9 years from 1987, accompanied by a decline among
pregnant women from 8.3 % to 3.3 % in 14 years from 1987 (van der Loeff et al. 2006).
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Transmission of HIV-2 Infection

Although HIV-2 can be transmitted by the same routes as HIV-1, transmission usually occur through heterosexual
contact. HIV-2 can also be vertically transmitted from mother to child as well as through blood transfusions, but
transmissions through homosexual contact and in intravenous drug users (IVDU) are not common (van der Loeff et al.
2006). Human immunodeficiency virus type 2-infected patients show lower rates of transmission and lower plasma viral
burdens than HIV-1 in infected subjects in asymptomatic stage of the disease. The mortality rate is also significantly lower
than HIV-1 in subjects with CD4 counts >500 cells/pl but similar at lower CD4 counts (van der Loeff et al. 2006). The
plasma viral load is much lower in HIV-2, but the proviral load is similar to patients with HIV-1 at the same stage of
disease. This may be due to the increased sensitivity of HIV-2 to the recently described host restriction factor TRIM-5a
(Ylinen et al. 2005), which restricts the activity of retroviruses after cell entry.

HIV-2 Pathogenesis and Progression to Disease

HIV-2 infects cells of the immune system and the central nervous system, resulting in disease that occurs in very similar
stages to those found in HIV-1 infection. However, HIV-2-infected individuals have a much slower disease progression
and longer survival, with some individuals never progressing to AIDS (Mota-Miranda et al. 2001). The asymptomatic
phase lasts for much longer periods in the majority of HIV-2-infected individuals, sometimes more than 27 years.
Longitudinal studies in Caio, Guinea Bissau, have indicated that the majority of HIV-2-infected people do not progress to
AIDS (van der Loeff et al. 2006).

Toward the last stage of the disease, defined as AIDS, HIV-2-infected individuals show the same clinical manifestations
as seen in HIV-1 infection, with a few exceptions. Researchers in lvory Coast found that extrapulmonary tuberculosis (TB)
was less frequent in HIV-2 infection, whereas multiorgan cytomegalovirus (CMV) infections, HIV encephalitis, and
cholangitis were more frequent in HIV-2 compared with HIV-1 infection (Abouya et al. 1995). In an 11-year study in
Senegal, researchers found that oral candidiasis and chronic fever were more frequent in HIV-1 infection and that
bacterial and cryptococcal meningitis was found only in 59 HIV-2-infected patients (Ndour et al. 2000). On the other hand,
chronic diarrhea, especially those caused by bacterial infections, were observed more frequently HIV-2 AIDS patients
(Ndour et al. 2000). Studies in the Gambia showed that Kaposi's sarcoma (KS) is less frequent in HIV-2 than in HIV-1
infection, but that wasting syndrome was more frequent in HIV-2 (Martinez-Steele et al. 2007).

Natural Killer Cell Function in HIV-2 Infection

Previous studies of adaptive responses in HIV-2 infection have highlighted the strong broadly neutralizing antibody
responses in HIV-2-infected subjects (Rodriguez et al. 2007) and the preservation of HIV-2-specific CD4+ T-cell function
in subjects with a normal CD4+ T-cell count (Duvall et al. 2006), both of which contrast with findings in HIV-1 infection.
Only one study comparing NK cell numbers and function between HIV-1 and HIV-2 infection has been reported. In a
cross-sectional study of 30 HIV-1- and 30 HIV-2-infected patients at different stages of disease recruited from clinics in
the Gambia, there were similar frequencies of NK cells in both asymptomatic HIV-1- and HIV-2-infected individuals.
However, in subjects with a CD4 count in the normal range, NK cell cytolytic activity was significantly higher in
HIV-2-infected individuals, in whom it was comparable to that seen in seronegative controls (Nuvor et al. 2006). These
differences between HIV-1 and HIV-2 infection were lost in the groups with disease progression as evidenced by lower
CD4 counts: this suggests that preserved NK function may play a part in viral control in the long asymptomatic period of
HIV-2 infection.

Further studies in these subjects demonstrated higher levels of expression of activating NKp44 and NKp46 receptors on
NK cells from HIV-2- compared with HIV-1-infected individuals, while the expression of NKp30 was similar between the
groups (V. Nuvor, personal communication). The levels of expression of the inhibitory receptor CD158a were similar
between HIV-1- and HIV-2-infected subjects, but there was significantly higher expression of inhibitory receptors p70 and
CD158b in HIV-1+ compared to HIV-2+ subjects. The expression levels of the NKG2D receptor and coreceptors, 2B4 and
NTBA, were similar in both infections. The upregulation of activating receptors on the NK cells in HIV-2-infected subjects
and the absence of the increased expression of some inhibitory receptors seen in HIV-1-infected subjects may explain
our previous observations of enhanced NK-mediated cytotoxicity in HIV-2 asymptomatic infection compared to
HIV-1-infected donors at the same stage of disease (Nuvor et al. 2006).
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NKT Cells in HIV-2 Infection

Another lymphocyte subset, natural killer T (NKT) cells, which express invariant af§ T-cell receptors, may also play a role
in HIV infection. These cells express NK cell receptors as well as the CD3 marker characteristic of T cells. Natural killer T
cells form part of the early response to infection but can also enhance adaptive immunity by activating cytotoxic T
lymphocytes through the secretion of Th1/2 cytokines such as IFN-y, TNF-a, IL-4, IL-10, and IL-13 upon activation
(Kotsianidis et al. 2006). These cytokines play a critical role in regulating the immune response: secretion of IL-4 in
particular inhibits Th1 responses by inducing a Th2 response, whereas the production of IFN-y enhances Th1 responses,
resulting in an effective adaptive immune response. However, NKT cells are susceptible to HIV-1 infection and are
significantly reduced in the peripheral blood of HIV-1-infected individuals with high levels of viremia (Mureithi et al. 2011).

CD4" NKT cells appear to be even more susceptible to infection than conventional CD4"* T cells. Thus, they are rapidly

depleted during disease progression when the viral load is high, whereas CD4~ NKT cells are much less affected by
HIV-1 infection.

It was noted that a population of NKT cells that express CD4 but are impaired in IFN-y production was expanded in
asymptomatic HIV-1- compared to HIV-2-infected individuals (Nuvor et al. 2012). These cells may serve as target cells for
virus infection and replication in HIV-1-infected individuals leading to their subsequent depletion during chronic infection.

HLA-KIR Genotypes in Resistance and Susceptibility to HIV-2 Infection and Disease Progression

The function of individual NK cells is tightly regulated by the combination of inhibitory and activating receptors expressed
on their surfaces, which interact with specific MHC Class | molecules and other unidentified ligands. Among these
receptors are the killer cell immunoglobulin-like receptor (KIR) groups, which are categorized according to the number of
immunoglobulin-like domains they encode (Borrego et al. 2002; Moretta et al. 2001). The binding of these receptors
usually transmits inhibitory signals to NK cells, preventing their activity. However, when there is downregulation of MHC or
altered MHC Class | expression, as observed during HIV-1 infection (Hultstrom et al. 2004), the inhibitory receptors are
not engaged by their MHC ligands, allowing the activation of NK cells and subsequent lysis of their target cells. Certain
KIR gene products have been strongly implicated in the control of HIV-1 (Carrington et al. 2008), for example, KIR3DS1 in
combination with ligands HLA-B Bw4-80 has been shown to confer protection against rapid progression to AIDS in HIV-1
infection (Martin et al. 2002). A recent report from Yindom et al. analyzed the relationship between KIR and HLA alleles
with susceptibility and resistance to HIV-2 infection in a community cohort in Caio, Guinea Bissau (Yindom et al. 2010).
This cohort was of Manjako ethnicity and was found to have more activating KIRs than seen in other W. African
populations, particularly KIR3DS1. Although, in this cohort, there were no significant associations between KIR genotypes
and HIV-2 disease progression, certain compound genotypes of KIR and HLA (KIR2DS2 and KIR2DL2 with at least one
HLA C allele of the C1 group) were with resistance to HIV-2 infection, raising the possibility of a contribution of NK cell
activity to preventing HIV-2 infection.

Conclusion

Taken together, the published data suggest that the early innate immune function of NK cells may contribute to both
resistance to HIV-2 infection and long-term viral control. Adaptive cellular responses are much better preserved in
asymptomatic HIV-2-infected compared to HIV-1-infected subjects, and it may be that the interactions between NK, NKT,
and T cells make an important contribution to this phenomenon.

Although the NK cell function appears to be preserved in asymptomatic HIV-2-infected individuals, further studies to
explore the contribution of NK cells to immune control and determine the underlying mechanisms. These efforts will
complement the current search for effective vaccines and immunotherapy for HIV-1 infection.
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