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Abstract

Interleukin-15 (IL-15) is anewly-discovered cytokine that is produced
by activated monocytes early in the course of the innate immune
response. IL-15 is able to bind to components of the interleukin-2
receptor (IL-2R) despite the fact that it has no sequence homology
with IL-2. IL-15 stimulates human natural killer cell proliferation,
cytotoxicity, and cytokine production and can substitute for IL-2
under most conditions. In vitro studies indicate that monocyte-derived
IL-15 may be an important determinant of IFN-gamma production by
NK cells. In addition, IL-15 is able to promote the survival of natural
killer cells under serum-free conditions. The IL-15 receptor is a
heterotrimeric complex which is composed of the IL-2R 3 andy chains
in combination with a unique alpha chain (IL-15a). The IL-15Ra
chain has strong sequence homology to the IL-2Ra chain and confers
high affinity binding to the IL-15R. In contrast to IL-2, transcript for
IL-15 and IL-150 is expressed in a number of tissues and indicates that
IL-15 may be an important ligand for cells that express components of
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the IL-2R.

Introduction

Interleukin-15 (IL-15) is a cytokine which
binds to the B and y subunits of the interleu-
kin-2 receptor (IL-2R) and can activate cells
which bear functional forms of'this receptor.
Like 1L-12, IL-15 is secreted by activated
monocytes and helps regulate the produc-
tion of interferon-gamma (IFN-y) by human
natural killer (NK) cells. IL-15 may there-
fore prove to be an important regulator of the
innate immune response to infection. In ad-
dition, the transcript for IL-15 is expressed
in a number of normal tissues, including
liver, kidney, and muscle. IL-15 may there-
fore prove to be an important ligand for cells
that express the IL-2R.

Discovery

Grabstein et al. (1) analyzed conditioned
media from a panel of cell lines for the
ability to stimulate the proliferation of the
IL-2-dependent cell line CTLL.2 in the pres-
ence of a neutralizing IL-2 monoclonal anti-
body (mAb). A 14-kDa protein was purified
from the supernatants of the simian kidney
epithelial cell line CV-1 EBNA which stim-
ulated the proliferation of CTLL.2 cells. A
full-length 1L-15 cDNA was subsequently
isolated using the PCR reaction and degen-
erate oligonucleotide primers. Analysis of
the amino acid sequence coded by the cloned
cDNA revealed a protein of 114 amino ac-
ids. IL-15 exhibits no amino acid sequence
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homology to IL-2 or any other members of
the cytokine family. In fact, [L-15 is unre-
lated to any known protein within the
GenBank database (1). However, 1L-15 is
able to activate cells via components of the
IL-2R.

Analysis of the predicted secondary struc-
ture of this protein reveals the presence of
strong helical moments at residues 1-17 and
94-112. Two disulfide bonds are also pres-
ent, one of which is analogous to the single
disulfide cross-link (Cys*-Cys?) in IL-2.
IL-2 is classified as a 4-helix bundle cy-
tokine and computer analysis of the IL-15
amino acid sequence predicts a 4-helix struc-
ture for this cytokine as well (1). Human
IL-15 has since been cloned from a bone
marrow stromal cell line, and comparison of
the human and simian IL-15 cDNAs reveals
97% sequence homology within their coding
regions (2).

Anderson et al. (3) have analyzed the
location and organization of the IL-15 gene
inthe mouse. The murine IL-15 gene locus is
approximately 34 kilobases in length and
contains 7 introns and 8 exons. Exons 2, 4, 5,
6, 7, and 8 code for the mature protein. In
humans, IL-15 is present as a single copy
gene on chromosome 4 at band q31 and
appears to possess the same structure and
organization as its murine counterpart
(Mendrola J and Huebner K, personal com-
munication). This region of chromosome 4
also encodes the genes for IL-2, IL-8, epider-
mal growth factor, and fibroblast growth
factor. Despite their relative proximity, there
is no evolutionary evidence to suggest that
the gene for IL-15 is derived from the IL-2
locus (3).

Expression

Analysis of human tissues reveals that
IL-15 mRNA is abundantly expressed in
skeletal muscle as well as in the placenta. It
is also expressed to a lesser extent in heart,
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lung, liver, kidney, and pancreas (1). Tran-
script for IL-15 is also highly expressed by
adherent peripheral blood mononuclear cells
(PBMC;i.e., CD14" monocytes) which have
been stimulated with lipopolysaccharide
(LPS), the carbohydrate portion of the cell
wall of Gram-negative bacteria (1). This find-
ing has been confirmed at the protein level in
purified monocytes following 5 h of stimula-
tion with LPS (4), and in cultured bone
marrow stromal cells (5). In contrast, fresh
peripheral blood mononuclear cells express
very little if any IL-15 protein (1). T cells do
not express any detectable IL-15 transcript
in either the resting or activated state, but
IL-15 transcript is expressed by several trans-
formed T cell lines (1,6).

IL-15 stimulates cells via components
of the IL-2 receptor

IL-2 has been used to generate lympho-
kine-activated killer cells (LAK) from PBMC
and IL-2 is also critical to the induction of
alloantigen-specific cytotoxic T lymphocytes
(CTL) in mixed lymphocyte cultures (1).
Interestingly, culture of PBMC in IL-15 gave
rise to LAK cells which were slightly supe-
rior to those obtained in the presence of IL-2,
especially when used at concentrations be-
low 30 ng/ml. Similar results were obtained
when CTL generated in a mixed lymphocyte
reaction in the presence of IL-2 or IL-15
were tested for cytotoxicity against alloge-
neic target cells. IL-15 also stimulated the
proliferation of human phytohemagglutinin
(PHA)-activated T cells and their derivative
CD4" and CD8" subsets (1).

IL-15 does not stimulate lymphocytes via
the induction of IL-2 since a neutralizing
IL-2 mAb does not inhibit the proliferative
response of PHA-activated PBMC to IL-15
(1). Experiments with neutralizing mAbs
suggest the participation of the IL-2RB sub-
unit but not the IL-2Ra subunit in IL-15
binding and function. IL-2Ra mAb could
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not inhibit IL-15-induced proliferation of
human T cells, whereas antibodies to IL-2Rf3
(e.g., TU11, TU27, and Mik1B) significantly
inhibited all actions of IL-15 including the
generation of CTL and LAK cells and the
proliferation of PHA-activated human PBMC
and murine CTLL.2 cells (1). It has been
consistently demonstrated in subsequent
studies that 1L-15 must bind to IL-2RB in
order to initiate the signaling events which
precede cellular activation (2,6).

In order to determine whether the IL-2Ry
subunit is a component of the 1L-15 recep-
tor, COS-7 cells were transiently transfected
with expression vectors for the IL-2R6 and
IL-2Ry chains, alone and in combination (7).
COS-7 cells did not specifically bind IL-15
when transfected with either chain alone.
However, a dramatic increase in binding of
radiolabeled IL-15 was observed when COS
cells were co-transfected with both the
IL-2RB and IL-2Ry subunits. Evidence for a
physical interaction between IL-15 and the
IL-2RB and IL-2Ry chains comes in the form
of cross-linking experiments in which radio-
labeled ligand was covalently linked to cell
surface receptors. Cross-linking of radiola-
beled IL-15 to IL-2RBy-transfected COS cells
resulted in the formation of a high molecular
weight complex which was consistent with
the binding of IL-15 to surface IL-2R6 and
[L-2Ry subunits. Identical results were ob-
tained when radiolabeled IL-2 was cross-
linked to IL-2RBy-expressing COS cells (7).

The IL-15Ra chain

Initial studies by Grabstein et al. (1) sug-
gested that IL-15 did not require the IL-2Ra
chain for binding or signal transduction. A
search was undertaken for another receptor
subunit which might possess high affinity
binding for IL-15. Giri et al. (8) have re-
cently reported the molecular cloning and
characterization of the murine IL-15Ra
chain. This molecule was isolated from a

murine helper T cell line and is structurally
related to the IL-2Ra chain. Analysis of the
cDNA clone reveals a type [ membrane pro-
tein with a signal peptide of 32 amino acids,
a 173-amino acid extracellular domain, a
transmembrane domain of 21 amino acids,
and a 37-amino acid cytoplasmic tail. Com-
parison of the murine IL-2Ra and IL-15Ra
proteins reveals the presence of a highly
conserved protein-binding motif (the so-
called “sushi domain”). The IL-15Ra sub-
unit has just one of these motifs in its extra-
cellular region, whereas the murine IL-2Ra
protein has two such domains. The IL-15Ra
subunit has a slightly longer cytoplasmic tail
than the IL-2Ra chain, but it does not exhibit
any recognized catalytic or protein-binding
domains, and it is unlikely that this receptor
subunit is capable of transmitting an intra-
cellular signal (8). IL-15Ra transcript was
detected in a macrophage line, a thymic stro-
mal cell line, a bone marrow stromal cell, as
well as in several T and B cell lines. In
addition, IL-15Ra mRNA was detected in a
variety of normal tissues including spleen,
heart, lung and skeletal muscle. Interest-
ingly, the expression of mRNA for IL-15Ra
was highest within murine liver. The expres-
sion of the IL-15Ra chain appears to be
augmented by activation signals in much the
same manner as the IL-2Ra subunit (8).
Anderson et al. (9) have recently cloned and
characterized the human IL-15Ra subunit.
Human IL-15Ra possesses a single sushi
domain. Transcript for IL-15Ra was found
to be present in peripheral blood monocytes
and T cells, as well as in several normal
tissues including spleen, thymus, prostate,
testis, ovary, and intestine. Recent work by
our laboratory has revealed that freshly iso-
lated human NK cells also express transcript
for the IL-15Ra chain (10).

A role for murine IL-15Rd in the binding
of IL-15 was confirmed via experiments with
a cell line which constitutively expresses the
IL-2RY chain (8). Transfection of this cell
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line with IL-15Ra and IL-2RB reconstituted
high affinity IL-15 binding as well as I1L-15-
induced proliferation. Analysis of the bind-
ing of IL-15 to the IL-15Ra chain revealed
that this receptor subunit has high affinity
for IL-15 (K, = 1.5 x 10'"), but does not sig-
nal or prevent binding to IL-2RBy. Thus,
despite the similarity of their extracellular
domains, the IL-2Ra and IL-15Ra protein
subunits exhibited a 1000-fold difference in
their affinity for their respective ligands (8).
This finding is not predicted by our knowl-
edge of the interaction between IL-2 and the
IL-2Ra subunit and suggests that the bio-
logical roles of IL-2 and IL.-15 in vivo may be
significantly different. This discovery,
coupled with the widespread mRNA expres-
sion of IL-15Ra, suggests that [L-15 may
have multiple physiological roles which are
not shared with IL-2Ra. It will be important
to determine whether the IL-15Ra subunit
can transmit an intracellular signal in tissues
such as muscle which appear to lack expres-
sion of the IL-2RB and IL-2Rychains. Alter-
natively, the IL-15Ra chain may serve as a
mechanism for sequestration of IL-15 or a
means by which IL-15 is presented to other
cells of the immune system.

Signaling

All evidence available to date suggests
that the binding of IL-15 to its receptor com-
plex leads to a series of signaling events
which are mediated by the IL-2RBy
heterodimer (11). IL-15 signaling pathways
should therefore be similar if not identical to
those of IL-2 (11). Indeed, the functional
response to IL-15 is closely similar to that of
IL-2 for virtually all cell types examined to
date (2,6). However, some cells appear to
respond preferentially to one cytokine or the
other (1,7). Such a differential response might
be explained in terms of the binding affinity
of each cytokine, which is governed, in turn,
by receptor density and composition. Signal-
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ing events initiated by the binding of IL-2 or
IL-15 to the IL-2/15R have recently been
reviewed (12).

Effects of IL-15 on cells of
the immune system

T cells

IL-15 was originally discovered as a re-
sult of its ability to stimulate the prolifera-
tion of an IL-2-dependent murine T cell line
(1). IL-15 can also stimulate the prolifera-
tion of PHA-activated peripheral blood T
cells as well as their composite CD4" and
CD8" subsets, and alloantigen-specific CTLs
in mixed lymphocyte culture (1). More re-
cently, IL-15 has been shown to stimulate
the production of IL-5 in human T helper
cell clones (13) and the growth of epidermal
YO T cells by binding to the IL-2RBy complex
(14).

Wilkinson and Liew (15) have recently
shown that IL-15 also exerts a chemoattrac-
tant effect upon T cells. They found that both
IL-15 and IL-2 could induce polarization of
fresh and cultured human PBMC and they
showed that the entire increase in polarized
lymphocyte morphology could be attributed
to the T cell compartment. CD4* and CD8*
cells polarized equally in response to IL-15
or IL-2. Lymphocytes cultured in the pres-
ence of 1 pg/ml IL-15 exhibited significant
active locomotion as compared to cells cul-
tured in media alone and collagen gels con-
taining IL-15 exhibited greater invasion of
lymphocytes than did control gels. T cell
locomotion could be enhanced by exposing
cells to positive concentration gradients of
IL-15 or by simply increasing the concentra-
tion of IL-15. These results imply that IL-15
can induce T cell movement as well as accel-
erate this movement. The authors hypoth-
esized that accessory cells at inflammatory
sites might attract T cells to these areas via
their production of 1L-15.
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B cells

Armitage et al. (16) examined IL-15 for
its ability to stimulate B cells in a series of in
vitro activation assays and found that IL-15
is able to induce B cell proliferation and
differentiation in much the same manner as
IL-2. Neither IL-2 nor IL-15 could induce
significant B cell proliferation in the absence
of co-stimulatory signals. However, purified
human tonsillar B cells could proliferate in
response to IL-15 if first activated with
phorbol ester or anti-IgM-Ab. It has been
previously shown that co-stimulation of B
cells with IL-2 and CD40 ligand (CD40L)
induces the production of significant amounts
of immunoglobulin (16). IL-15 in combina-
tion with CD40L also stimulates the secre-
tion of IgM, IgG, and IgA from B cells.
Importantly, the combination of IL-2 and
IL-15 had an additive effect upon B cell
proliferation in this assay, which would im-
ply that these two cytokines may act in con-
cert to induce B cell immunoglobulin pro-
duction after their stimulation with CD40L.
Finally, the authors demonstrated that IL-15
is able to partially replace IL-2 in the induc-
tion of antigen-specific antibody production
in vitro. These results demonstrate the abil-
ity of IL-15 to stimulate the differentiation
and proliferation of human B cells and it is
thus conceivable that IL-15 may play a role
in B cell activation in vivo, possibly in the
absence of T cells.

NK cells

NK cells appear to be unique among
lymphocytes in their constitutive expression
of a functional IL-2R, but it is important to
note that IL-2 is produced solely by T cells
after stimulation with specific antigen. The
high affinity IL-2R on activated T cells has
100-fold greater affinity for IL-2 than the
intermediate affinity IL-2RBy expressed on
the majority of NK cells. The activated T cell

uses the [L-2 it secretes in an autocrine fash-
ion to promote cell differentiation (17,18). It
has yet to be conclusively demonstrated that
T cell-derived IL-2 acts as a stimulatory
cytokine for NK cell function in vivo. In
contrast, IL-15 is produced by activated
monocytes and bone marrow stromal cells
and may, therefore, be an important ligand
for the NK cell IL-2R in vivo (4).

The majority of human NK cells express
low levels of CD56 (>90%) and an interme-
diate affinity IL-2RBY which requires nano-
molar concentrations (15-150 ng/ml) of IL-2
for activation and induces primarily a cyto-
toxic response (19). Incubation of CD56dm
NK cells with IL-15 results in significant
LAK activity against NK-resistant cell lines,
which is clearly dose-dependent (20). IL-15
and IL-2 induce nearly identical levels of
cytotoxicity in CD564m NK cells when used
at equal concentrations, and both can be
abrogated in the presence of an anti-IL-2RB
mADb. However, blockade of IL-2Ra has no
effect on the IL-15-induced cytolytic func-
tion of this NK cell subset (20). The majority
of NK cells also express a low affinity recep-
tor for the F_ portion of immunoglobulin
(CD16 or F.Rylll) which allows them to
interact with antibody-coated target cells and
to mediate antibody-dependent cellular cy-
totoxicity (ADCC)(19) and IL-15 enhances
ADCC in a dose-responsive fashion that is
identical to that of IL-2 (20).

The expression of IL-15 protein by acti-
vated monocytes and bone marrow stromal
cells and the constitutive expression of a
functional IL-2/15R on human NK cells sug-
gested that IL-15 might act as a survival
factor for NK cells. To test this hypothesis,
fresh NK cells were cultured in serum-free
medium (SFM) in the presence or absence of
IL-15. Cell viability was assessed by vital
dye exclusion. IL-15 at concentrations as
low as 0.1 ng/ml sustained NK cell survival
over a period of 8 days, compared to no
survival in SFM alone. NK cells cultured in
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Figure 1 - In vitro production of
IFN-y by purified human natural
killer cells. CD56* natural killer
cells were isolated from fresh
blood by flow-activated cell sort-
ing and cultured in medium
supplemented with IL-12 (10
units/ml) and/or IL-15 (10 ng/ml).
Culture supernatants were har-
vested at 72 h and analyzed for
IFN-y by ELISA. Data are re-
ported as mean = SEM for three
replicates. This result is repre-
sentative of five independent ex-
periments.
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SFM underwent morphological changes and
DNA cleavage consistent with programmed
cell death within 48 h. Using nuclear stain-
ing with propidium iodide, IL-15 was shown
to exert a dose-dependent protective effect
against DNA cleavage. NK cell survival was
not sustained by other monocyte-derived fac-
tors (TNF-a, IL-1B, IL-10, or IL-12). Inter-
estingly, NK cells cultured in SFM showed a
rapid decline in Bcl-2 by immunoblot analy-
sis, while addition of IL-15 maintained nor-
mal Bcl-2 levels. Thus, IL-15 is able to pro-
mote NK cell survival via the inhibition of
programmed cell death and may regulate NK
cell expression of Bel-2 (10).

Given that IL-15 is produced by acti-
vated monocytes, we set about to determine
if IL-15 could act in an additive or synergis-
tic manner with IL-12, a cytokine that is also
stimulatory to NK cells and is also produced
by activated monocytes. The combination of
IL-12 and IL-15 produces additive to syner-
gistic LAK activity that is nearly identical to
that seen with IL-12 and IL-2. The combina-
tion of IL-2 and IL-15 did not result in an
additive cytotoxic effect, which implies that
the binding of these ligands to the IL-2RBy
results in the transduction of similar (if not
identical) signals.

Another important effector function of
the NK cell population is the production of
cytokines which modulate the host immune
response to infection. Specifically, NK cells
can be stimulated in vitro and in vivo to
produce relatively large quantities of IFN-y,
TNF-a, GM-CSF, and MIP-a, all of which
are strong activators of monocyte function
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(19). Several investigators have shown that
IL-2 is required to stimulate maximal NK
cell secretion of these cytokines (see below).
However, the production of IL-2 by T cells
appears to be temporally and spatially lim-
ited (18). The role of the monocyte in stimu-
lating NK cell function takes on new impor-
tance in light of its ability to produce IL-15
(1,4). We hypothesized that the monocyte
can take part in NK cell activation via the
secretion of IL-15, which would combine
with IL-12 to induce the production of mono-
cyte-stimulatory factors by the NK cell in a
paracrine feedback mechanism (21,22). We
therefore investigated the production of [IFN-
Y, TNF-a, and GM-CSF by NK cells in re-
sponse to IL-15, either alone or in combina-
tion with other monocyte-derived cytokines.
NK cells were cultured under various condi-
tions for 72 h, at which time supernatants
were harvested and analyzed by ELISA. The
combination of IL-15 and IL-12 is a potent
stimulus to the production of IFN-y, TNF-a,
and GM-CSF by human resting natural killer
cells (20). Figure 1 shows the results ob-
tained for IFN-y. Interestingly, TGF-B, an-
other important cytokine product of mono-
cytes, is a strong inhibitor of the IFN-y pro-
duction of NK cells cultured with IL-15 and
IL-12. Obviously, inhibitory cytokines such
as IL-10 and TGF-B may exert important
regulatory effects upon NK cell cytokine
secretion in vivo.

IFN-y production by NK cells is now
known to be critical to the activation of host
monocytes and the development of an effec-
tive innate immune response in the time
period which precedes the antigen-specific
T cell response (22). It has recently been
shown in a number of in vitro and in vivo
experimental systems that NK cell produc-
tion of IFN-y is critical for the control of
several intracellular pathogens (21,22). This
phenomenon has been best examined by
studying monocytes infected with Listeria
monocytogenes, Toxoplasma gondii, and
Leishmania major (reviewed in Ref. 22). In
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the case of infection with Listeria monocyto-
genes or Toxoplasma gondii, the production
of both TNF-a and IL-12 by infected mono-
cytes has been shown to be critical to the
induction of IFN-y secretion by NK cells
(23-25). This response was found to be mark-
edly enhanced in the presence of exogenous
IL-2 and at times was inefficient in the ab-
sence of IL-2 (23,26). While NK cells con-
stitutively express a functional IL-2 receptor
(IL-2R) (19), neither monocytes nor NK cells
make IL-2, which suggests that either 1L-2
produced by antigen-activated T cells or other
cytokines (such as IL-15) may also be impor-
tant for the production of IFN-y by NK cells
in vivo. We have shown that activated mono-
cytes express abundant IL-15 protein by im-
munohistochemical staining and Western blot
analysis (4). Moreover, priming of mono-
cytes with IFN-y greatly enhances their abil-
ity to secrete 1L-15 after stimulation with
LPS (Marien M and Carson W, unpublished
observations). Importantly, resting mono-
cytes do not appear to secrete significant
levels of IL-15 protein (4).

Activated monocytes produce I1L-12 and
IL-15 in response to activating stimuli and,
in theory, these cytokines should stimulate
NK cell production of IFN-y. We sought to
determine if co-culture of NK cells with
LPS-activated monocytes would result in
[FN-y production (4). Alone, neither mono-
cytes nor NK cells produced detectable lev-
els of IFN-yin either the presence or absence
of LPS. Co-culture of unstimulated mono-
cytes with unstimulated NK cells did not
induce IFN-y production. However, when
monocytes and NK cells were co-cultured in
the presence of LPS, IFN-y was easily de-
tectable in culture supernatants at 72 h. Thus,
LPS activation of human monocytes induces
IFN-y production in NK cells. IFN-y was
detected in culture supernatants 18 h after
the addition of LPS, peaked in concentration
at 48 h, and underwent a significant decline
by 96 h (4).

The kinetics and quantity of IL-15 pro-

duction in this co-culture system were deter-
mined by ELISA and compared to IL-12
protein production in the same culture. As
expected, significant levels of IL-15 and
IL-12 were produced by NK/monocyte co-
cultures within 24 h of LPS activation. We
next investigated whether endogenous IL-15
production by LPS-activated human mono-
cytes was contributing to IFN-ysecretion by
human NK cells. Co-cultures of LPS-acti-
vated monocytes and NK cells were treated
with neutralizing anti-IL-15 antiserum or a
control antiserum. Culture in the presence of
neutralizing anti-1L-15 antiserum resulted in
a77% decrease in [IFN-yproduction as com-
pared to a control antiserum (Figure 2). IFN-
yproduction could also be partially inhibited
in the presence of an anti-IL-2RB mAb (68%
reduction), while an anti-IL-2 neutralizing
antiserum had no significant effect. It is
noteworthy that, while endogenous IL-15 is
required for optimal IFN-yproduction, com-
plete abrogation was never achieved with
higher concentrations of anti-IL-15 antise-
rum or anti-IL-2RB mAb (4). This suggests
that suboptimal amounts of IFN-y can be
produced by NK cells in the presence of
other monocyte-derived cytokines such as
TNF-a and IL-12 (23-25). In fact, complete
neutralization of 1L-12 alone reproducibly
abolished IFN-yproduction in this co-culture
system. This work suggests that IL-15 is an
important monocyte-derived cofactor for
optimal production of IFN-y by human NK
cells. As such, it may have a significant role
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Figure 2 - Endogenous produc-
tion of human IL-15 (hulL-15) is
required for optimal production
of IFN-y. Co-cultures of 1 x 10%
monocytes and 1 x 105 NK cells
were activated with lipopolysac-
charide (5 pg/ml). The addition
of anti-hulL-15 antiserum to
co-cultures resulted ina 77.2 +
4.1% reduction in NK cell IFN-y
production as compared to con-
trol. Data are reported as mean
+ SEM for three replicates. This
result is representative of 12 in-
dependent experiments (P<
0.0005; Student t-test).
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in the innate immune response to certain
infections in vivo. Its production by acti-
vated monocytes provides additional insight
as to why NK cells constitutively express a
functional IL-2R.

Conclusions

IL-15 is a novel cytokine which exhibits
no sequence homology with IL-2, yet is able
to activate cells bearing functional IL-2R.
The binding of IL-15 to the IL-2R appears to
be mediated by the B and Yy subunits. The
newly discovered IL-15Ra chain is similar
in structure to the IL-2Ra subunit but has
extremely high affinity for its ligand and is
expressed in a wide variety of tissues includ-
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ing several lymphoid cell lines. Thus far, it is
believed that signaling via IL-2RBy in re-
sponse to IL-15 involves activation of the
same protein tyrosine kinases that have been
implicated in IL-2 signaling. The actions of
IL-15 on T cells, B cells, and NK cells are
therefore closely similar to those of IL-2;
however, subtle differences do exist which
may be attributed to receptor density and
composition. In addition, other unique re-
ceptors for IL-15 are now being identified.
Human IL-15 is produced by activated mono-
cytes along with IL-12 and appears to be a
critical cofactor for optimal production of
IFN-yand, as such, it may have an important
role in the innate immune response to infec-
tion.
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