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ABSTRACT

The inhibitory receptor interleukin-1 receptor 8 (IL-1R8) has
been recently recognized to be expressed also by human
natural killer (NK) cells. This study was aimed to design and
optimize IL-1R8 silencing conditions in human NK cells to
precisely establish the activity of such receptor in these

cells. Electroporation of freshly isolated or IL-2-cultured

NK cells with small interfering RNA (siRNA), resulted in a
marked, even though variable, IL-1R8-silencing. Aithough the
expression profile revealed downregulation of most genes
involved in several intracellular pathways, some genes related
to proliferation, expression of some chemokine receptors,
antibody-dependent cell cytotoxicity and cytotoxic activity
were upregulated in IL-1R8-silenced NK cells. Furthermore,
upon IL-15 activation, the majority of genes involved in NK
cell function were upregulated in IL-1R8-siRNA—compared
with control—siRNA-transfected NK cells. More importantly, in
agreement with these findings, the reduction of IL-1R8 gene
expression levels resulted in enhanced expression of NK cell
activation markers, production of cytokines and chemokines,
and cytotoxic activity against several NK cell targets with
different susceptibility to NK-mediated lysis. Similar results
were obtained following stimulation with IL-18. All together
these data, deeply impacting on the main effector functions
of human NK cells, can lead to a better understanding of
IL-1R8-mediated regulation on these cells and to the design
of new strategies for improving NK cell-mediated anti-tumor
responses.

INTRODUCTION

Interleukin-1 receptor 8 (IL-1R8), also known as
single-immunoglobulin interleukin-1 receptor
related or Toll-interleukin-1 receptor 8 (TIR-8),
is amember of the interleukin-1 receptor family.
IL-IR8 displays a single extracellular Ig domain,
a transmembrane portion, a cytoplasmic TIR
domain and a 95 amino acids long tail which
is not present in other TIR domain-containing
receptors.! IL-IR8 is broadly expressed in
epithelial tissues (kidney, gut, liver, lung and
lymphoid organs) as well as in human blood
and immune cells, including platelets,” neutro-
phils, monocytes, dendritic-, T, B, and natural
killer (NK) cells (reviewed in Molgora et ab).
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In human peripheral blood mononuclear cells
(PBMC), IL-1R8 has been shown to interact
with the IL-18Ro chain forming an inhibitory
receptor triggered by the anti-inflammatory
cytokine T1-87.* IL-1R8 functions as a negative
regulator of either TolHike receptors (TLR)
or IL-1R-signaling pathways as shown by the
enhanced cell activation in IL-1R8-deficient
mice following stimulation with either IL-1 or
certain TLR ligands.” At the functional level, the
loss of IL-1R8 results in the inhibition of murine
macrophage migration while enhancing their
proliferation.” In addition, it correlates with a
higher frequency of mature NK cells in different
tissues and to an increased expression of acti-
vating receptors, interferon y (IFN-y), granzyme
B (GrzB) and CD107a.” The enhanced NK cells
functional profile of both IL-1R8-/- mice and
human NK cells, observed 7days after transfec-
tion, was mainly correlated to treatment with
11-18,” a cytokine playing a key role in NK cell
activation and differentiation.

This study was aimed to optimize IL-1R8
silencing and to establish whether such inhi-
bition could be relevant for human NK cells
under basal conditions or upon stimulation
either with IL-15, a cytokine which promotes
NK cells activation, proliferation, and cyto-
toxic activity® or with IL-18. The present
data could lead to a better understanding of
IL-1R8-mediated regulation on human NK
cells and to shed light on possible modulatory
mechanisms on IL-15 signaling cascade.

METHODS

Human samples

Buffy coats were collected from volunteer
blood donors (HD) admitted to the blood
transfusion service of IRCCS Bambino Gesu
Children’s Hospital after obtaining informed
consent. The Ethical Committee of IRCCS
Bambino Gesu Children’s Hospital approved
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(2058_OPBG_2020) and conducted the study in accor-
dance with the tenants of the Declaration of Helsinki.

Cells lines and cell culture

K562 (chronic myelogenous leukemia), Karpas 299
(human non-Hodgkin’s Ki-positive large cell lymphoma,
CD197), Nalm-18 (childhood B acute lymphoblastic
leukemia, CD19") and IMR-32 (human neuroblastoma)
cell lines were purchased from American Type Culture
Collection (Rockville, MDA). K562, Karpas 299, Nalm-18
and freshly isolated NK cells were cultured in RPMI 1640
(Euroclone, M1, IT) while IMR-32 in Dulbecco’s Modified
Eagle Medium high glucose (Euroclone). Both culture
media were supplemented with 2mM l-glutamine (Euro-
clone), 1% penicillin-streptomycin—neomycin mixture
(Euroclone) and 10% heat-inactivated fetal bovine serum
(Euroclone).

Highly purified (290%) CD56", CD3™ peripheral blood
NK (PB-NK) cells were isolated from HDs’ PBMCs as
described in Quatrini et al” After electroporation, NK
cells were cultured with 2ng/mL IL-15 (Miltenyi Biotec,
Bergisch Gladbach, Germany) or 10ng/mL IL-18 (R&D
Systems, Bio-Techne, Minneapolis, Minn) for 48 hours at
37°C. Thereafter, NK cells were either harvested (basal
conditions) or activated either with 20ng/mL IL-15
(Miltenyi Biotec) or 100ng/mL IL-18 (R&D Systems) for
18hours as specified in the text.

Polyclonal activated NK cells were obtained from freshly
isolatl%d NK cells and cultured as described in Ingegnere
etal .

Cell electroporation

Resting NK cells were electroporated with the Neon
Transfection System (Thermo Fisher Scientific, Waltham,
Massachusetts, USA) using the following conditions: 1600
V, 20ms, 1 pulse. IL-2-cultured NK cells were electropo-
rated as previously described.'” The FITC-labeled siRNA
(Block-It fluorescent control, Thermo Fisher Scientific)
transfection efficiency was determined by FACS anal-
ysis (Cytoflex S flow cytometer, Beckman Coulter). The
effectiveness of IL-1R8 silencing was assessed by RT-PCR
before each experiment.

Analysis of cytotoxic activity

NK-cell cytotoxicity was analyzed by incubating IL-1R8
siRNA or Control siRNA NK cells (mock) with K562,
Karpas 299, Nalm-18 or IMR-32 cell lines at an effector-
to-target (E:T) ratio ranging from 40:1 to 0.6:1. Cyto-
toxicity was assessed using a flow cytometric assay for
NK-cell killing developed by McGinnes'' and modified
as described.'’ Specific lysis was calculated as dead target
cells (Td) of target cells cultured with effector cells minus
Td of target cells cultured alone.

Flow cytometry analysis

To verify the purity of NK separation, NK cells were
stained with CD56-BV650 (BD, Clone NCAM 16.2, Erem-
bodegem, Belgium) and CD3-FITC (Miltenyi Biotec,
Clone REA613) antibodies. To analyze IL-1R8 surface

expression, NK cells were incubated with FcR Blocking
Reagent (Miltenyi Biotec) for 10 min at 4°C, stained with
anti-IL-1R8 antibody or normal goat IgG control (R&D
Systems) for 30min at 4°C followed by donkey anti-goat
IgG (PE, Abcam, Cambridge, UK)) for 25min at 4°C.
Dead cells were excluded as Zombie Aqua (Biolegend,
San Diego, CA) positive. To evaluate NK cells activa-
tion, samples were stained with CD69 FITC (Miltenyi
Biotec, Clone FN50) for 30min at 4°C. NK cell samples
were acquired using the Cytoflex S flow cytometer and
analyzed with the Kaluza software 2.1 (Beckman Coulter,
Brea, California, USA).

Determination of released cytokines and chemokines
Released levels of granulocyte-macrophage colony-
stimulating factor(GM-CSF), tumor necrosis factor o
(TNFa), chemokine (C-C motif) ligand 3 (CCL3) (MIP-
lo), chemokine (C-X-C motif) ligand 8 (CXCLS8) (IL-8)
and IFN-y were measured in cell supernatants (following
18hours IL-15 or IL-18 activation) using commercially
available ELISA kits according to the manufacturer
instructions (DuoSet ELISA, R&D systems).

Migration assay

Supernatants were collected from IL-1R8 siRNA or mock
NK cells following 18hours activation with IL-15. Cell
migration assay was performed using 10° whole blood cells
in a final volume of 200 pL in a 96-well plate containing
filters (pore-size: 8pm) (Abcam). The assay was performed
and analyzed by flow cytometry as previously described.'?
Anti-CXCL8 monoclonal antibody (MA5-23697, Thermo
Fisher Scientific) was kindly provided by Dr. Fionda
(Sapienza—University of Rome, Italy) and used at the
concentration of 2.5pg/mL. Results are plotted as abso-
lute number of migrated cells and analyzed using one-way
analysis of variance statistical comparison.

Protein extract and western blot analysis

NK cells protein extraction and western blot analysis
have been performed as described in Mariotti et al.'?
The following antibodies were used: anti-IL-1R8 1:500
(Abcam), anti-B-Actin 1:5000 (Sigma-Aldrich), goat-anti-
mouse-HRP and goat-anti-rabbit-HRP (Cell Signaling
Technology).

RNA isolation and analysis

Total RNA extraction from purified NK cells was
performed with RNeasy Plus micro kit following the manu-
facturer’s protocol (Qiagen GmbH, Hilden, Germany).
RNA concentration and purity were evaluated by spec-
trophotometric analysis (Nanodrop 2000; Thermo Fisher
Scientific). For gene expression analysis, total RNA was
reverse transcribed using High-Capacity cDNA reverse
transcription kit (Applied Biosystems, Waltham, Massa-
chusetts, USA) according to manufacturer’s instructions.
Real-time PCR were carried out in 20 pL of total volume
with SyberGreen Fast Advanced Master Mix (Applied
Biosystems). The following primers were used: ActB Fwd
5’-ACCGCGAGAAGATGACCCAGA-3’; ActB-Rev 5’-GGAT
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AGCACAGCCTGGATAGCAA-3’; IL-1R8 Fwd 5-TCAGT-
GGCTCTGAACTGCAG-3’ IL-1R8 Rev 5-GTACCAGAG-
CAGCACGTTGA-3’. Expression values were calculated by
AACt method, using QuantStudio Real-Time PCR system
software V.1.3 (Applied Biosystems).

For gene profile analysis, RI-PCR on either basal or
IL-15 activated NK cells (2hours) was performed by 384-
wells custom TagMan microfluidic array card for the
detection of selected critical genes in NK cell biology
(Thermo Fisher Scientific) as previously described."*

Data were analyzed using Thermo Fisher Cloud with
Design and Analysis New qPCR application (Thermo
Fisher Scientific). ActB was used as reference gene in all
the experiments.

Statistical analysis
Statistical analyses were performed using the GraphPad
Prism V.6.0 software (La Jolla, California, USA).

RESULTS AND DISCUSSION

Although a high expression of IL-IR8 at mRNA and
protein levels in human circulating NK cells has been
reported,” the precise activity of such inhibitory receptor
in these cells has not been clarified. The aim of this study
is to investigate how IL-1R8 silencing can affect human
PB-NK cell function.

For an efficient gene silencing, the synthesis of siRNA
must take into consideration few features including
appropriate length, specificity and nucleotide content.”
Through an in-silico approach, we selected six different
siRNA targeting the IL-1R8 mRNA (online supplemental
figure S1A). To silence the IL-1R8 gene in primary human
NK cells, we took advantage of the electroporation system
previously set up in our 1ab,10 optimizing the conditions
for an efficient transfection of IL-2-cultured NK cells
using control FITC-labeled-siRNA (online supplemental
figure S1B). Considering that the highest IL-1R8 silencing
(up to 80%) occurred on transfection of NK cells with
siRNAG, this molecule was used for all the subsequent
experiments (online supplemental figure S1C).

To better characterize IL-1R8 function, we induced its
silencing also on freshly isolated (resting) NK cells from
HDs. In a time course assay, the highest IL-1R8 mRNA
silencing occurred 48 hours after electroporation whereas
a recovery of its expression was observed at longer inter-
vals (online supplemental figure S2A). Indeed, approxi-
mately 70% reduction of IL-1R8 mRNA level was detected
in siRNA- versus mock NK cells (figure 1A), demon-
strating that we could efficiently silence the target gene
also in resting NK cells. Then, to confirm the mRNA
reduction, we also assayed the amount of IL-1R8 protein
(figure 1B,C and online supplemental figure S2B).
Recent reports on different human cells indicate that
IL-1R8 protein can be detected in two isoforms at 56 and
75KDa.* ' ' In IL-1R8-siRNA-NK cells, IL-1R8 protein
levels were reduced approximately by 60% and 40% for
p56 and p75 isoforms, respectively (figure 1B,C) and
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Figure 1 Interleukin-1 receptor 8 (IL-1R8) silencing in

resting natural killer (NK) cells. (A-C) Validation of IL-1R8
silencing with siRNA6. Samples of resting NK cells were
collected after 48 hours of transfection and analyzed for
mRNA and protein expression. (A) RT-PCR assessing IL-1R8
mRNA expression in mock-transfected or siRNA-transfected
resting NK cells from eight healthy donors. IL-1R8 expression
was normalized over Actin. Values are mean+SEM. Statistical
significance has been determined by paired t test. P value,
*p<0.05. (B) Western blot analysis of IL-1R8 protein in
mock-silenced and IL-1R8-silenced resting NK cells. A
representative image from three independent experiments
has been reported. (C) IL-1R8 protein quantification in mock-
transfected and IL-1R8-siRNA-transfected resting NK cells
from three healthy donors. Expression of IL-1R8 p75 (left
panel) and p56 (right panel) isoforms has been normalized
over Actin. Reduction of both IL-1R8 isoforms was detected
in IL-1R8-siRNA transfected NK cells. Values are mean+SEM.
Statistical significance has been determined by paired t test.
P value, *p<0.05.

approximately by 20% at the cell surface level (online
supplemental figure S2B) compared with mock NK cells.

In order to achieve a comprehensive view of the effects
of IL-1R8 silencing on NK cells, we evaluated the gene
expression profiles of IL-IR8-siRNA (compared with
mock) NK cells by using a CARD array (a 384-wells custom
TagMan microfluidic array card), including the most
relevant receptors, cytokines, signaling and transcrip-
tion factors of NK cells. This analysis was performed on
unstimulated- (basal condition, figure 2A, left column)
or IL-15-stimulated (figure 2A, right column) mock-
transfected and IL-1R8-transfected NK cells.

In basal conditions, the genes upregulated were limited
in number and included some NK receptors (NCR3/
NKp30 and CD16 a/b), chemokine receptors (CCRI,
CCR5 and CX3CRI1), cytokines (TNFa), granzyme A
(GrzA) and the proliferation marker Ki67 (figure 2A). In
contrast, a large number of genes encoding for NK recep-
tors (KLRKI1, CD226, 2B4, TIGIT, TIM3, KLRD1/2),
cytokine and chemokine receptors (TGFR1/2, CXCR3,
CXCR4, CXCR6, CCR?7), signal transduction and
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Figure 2 Interleukin-1 receptor 8 (IL-1R8) silencing under

basal conditions and on IL-15 activation impacts on NK
cell gene expression profile. (A) Gene-expression heatmaps
represented as a ratio between IL-1R8-transfected and
mock-transfected resting (left column, basal,) or IL-15
activated (right column, 2 hours) NK cells. Gene expression
profiles were analyzed using 384-wells TagMan array
microfluidic cards. mRNA intensities are displayed as colors
ranging from red to blue as shown in the key. Genes were
divided into categories according to their function. The
heatmap for basal and IL-15 treatment conditions is relative
to independent experiments performed on three healthy
donors. (B) Expression of the most upregulated genes,
involved in different NK cell functions. mRNA levels have
been reported as a ratio between IL-1R8 siRNA-transfected
and mock-transfected NK cells in basal conditions (black
columns) or upon IL-15 activation (gray columns).

transcription factors appeared to be strongly downregu-
lated in IL-1R8-siRNA-NK compared with mock-NK cells.
These data highlight the IL-1R8 involvement, at various
levels, in the regulation of multiple cellular pathways
(figure 2A and online supplemental figure S3).

In contrast, a different scenario was detected upon
2 hours culture with IL-15 (figure 2A). The activation
marker CD69, as well as different genes belonging to the
IL-15 signaling pathway, such as JAK1/2, STATs (STATI,
STAT3, STAT4, STAT5A/5B) and mTOR, associated with

3

their downstream antiapoptotic factor BCL2 (S3)," were
found to be upregulated (figure 2A) in IL-1R8-silenced
NK cells. In agreement with the well-known effects of
IL-15 on NK cell maturation, IL-1R8-siRNA-activated NK
cells showed a significant increased expression of the
transcription factors ETSI, NFIL3,T-bet, Eomes as well
as other proteins controlling NK cell development'? and
maturation® *' (online supplemental figure S3). The
latter results could suggest a possible interplay between
IL-15-dependent signaling pathway and IL-1R8 function.

The increased expression of the genes belonging to
NK cell development and maturation, detected in IL-1R8-
silenced NK cells on stimulation with IL-15, could be the
result of compensatory mechanisms. Indeed, IL-1R8 is
associated with a more mature (exhausted) NK cell stage.7
Therefore, the loss of this receptor would result in over-
expression of genes involved in maturation and develop-
ment. A similar genetic compensatory mechanism has
been reported for different genes in different phyla.*

In addition, we detected an upregulation of genes
encoding chemokine receptors (IL-8RA, CXCR3, CXCR4,
CXCR6, CCR2, CCR7) which may play a role in NK cell-
homing into tumor microenvironment, and secretory
molecules of the killing machinery, such as GrzB and
Perforin 1 (figure 2A,B). These data are in line with the
increased expression of mTOR (known to control GrzB
and IFN-Y production) in IL-1R8-=silenced IL-15-activated
NK cells (figure 2A and online supplemental figure S3).
Interestingly, the CD161 gene, known to mark a function-
ally distinct subset of proinflammatory NK cells,” was
found significantly upregulated in IL-1R8-silenced-NK
cells. Consistent with the findings of another group
reporting that CD161 expression on NK cells is directly
related to CXCL8 release,24 activated IL-1R8 siRNA NK
cells exhibited enhanced levels of both CXCL8 gene and
protein as compared with mock NK cells.

Notably, the increase of the Shp-2 gene, found in acti-
vated IL-1R8 siRNA NK cells (figure 2A, right panel), is in
agreement with a recent report showing its involvement
in NK cell responses upon IL-15 and IL-2 activation.” Of
note, both RORC and AHR mRNA did not show any vari-
ation, remaining in a repressed state also after IL-15 treat-
ment. Similarly, Ki67 and ITGB2, which were upregulated
in basal conditions, remained in an active state with only
a slight increase of their expression level.

The genes encoding the main activating and inhibitory
receptors, as well as the critical cytokines and molecules
associated with NK cell cytotoxicity, whose expression was
significantly increased between basal and IL-15-treated
conditions, are summarized in figure 2B. Results high-
light a general upregulation of the genes involved in
NK cell effector functions, thus indicating that IL-1R8
impacts on the NK cell profile and that its reduction may
unleash NK cell anti-tumor function (figure 2B).

We further investigated whether the observed upreg-
ulation of the genes linked to NK cell activation could
reflect an increase in NK cell function. For this purpose,
functional analyses were performed on both mock-and

4 Landolina N, et al. J Immunother Cancer 2022;10:003858. doi:10.1136/jitc-2021-003858

1yBuAdoo Aq paroaloid 1sanb Aq £20z ‘0z Jaquiaidas uo jwod fwg-only:dny woly papeojumod ‘220z YoteN ST U0 868500-T202-0M/9STT 0T Se paysignd 1si1 L1asued Jsyounwiu| ¢


https://dx.doi.org/10.1136/jitc-2021-003858
https://dx.doi.org/10.1136/jitc-2021-003858
https://dx.doi.org/10.1136/jitc-2021-003858
http://jitc.bmj.com/

NOB o % o
s o = < 8

Cytotoxicity on K562 (%)

B

IL-15-induced

*

Cytotoxicity on Karpas (%)

IL-15-induced

-=-IL-1R8
-e- mock

*

504

404

Cytotoxicity on Karpas (%)

cun
— L

IL-18-induced

504

Open access

304

204
o 20

Cytotoxicity on Nalm (%)
totoxied
s ©
: 3
//
.
Cytotoxicity on Nalm (%)
)
.

<
<
—

;
7
//
9
N
%
5
2.
e
‘a.
v
B
L

RS
A

7
4

2
v
7

Cytotoxicity on IMR32 (%)
iy on IMR
STy

/*

Cytotoxicity on IMR32 (%)

rlomsicity m IR 0
e e e w
WA [y I I —
/*

I,
7
5

2.

‘2
K

Figure 3 Effects of Interleukin-1 receptor 8 (IL-1R8)
silencing on natural killer (NK) cell-cytotoxicity. Cytotoxicity
of mock-transfected (black circles) or IL-1R8-transfected
(gray squares) NK cells, against different tumor cell lines

at the indicated Effector (E):Target (T) ratios, upon IL-15

(left column) or IL-18 (right column) stimulation. Values (%
cytotoxicity) represent the mean of independent experiments
performed on at least five healthy donors. Data have been
compared using paired t test. *p<0.05, **p<0.01, ***p<0.005.

IL-1R8 siRNA-transfected resting NK cells stimulated for
18hours with IL-15. To investigate the effect of IL-1R8
silencing on NK cell effector function, we analyzed the
NK cell activity against different targets known to be
highly (K562, Nalm-18 and IMR-32) or poorly (Karpas
299) susceptible to NK cell-mediated killing."’* As shown
in figure 3, the reduction of IL-1R8 expression levels
resulted in increased NK cell cytotoxic activity against all
target cells at different E:T ratios (figure 3, left column).
The effect of IL-1R8 silencing on NK cell cytotoxicity was
also tested following stimulation with IL-18, resulting
in a similar, although, less pronounced, increase in the
NK cell mediated killing (figure 3, right column). More-
over, IL-1R8 silenced NK cells were able to release higher
amount of IFN-y, further confirming the role played by
IL-1R8 in regulating NK cell effector function (online
supplemental figure S4).
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Figure 4 IL-1R8 silencing increases natural killer (NK)

cell effector functions. (A, B) CD69 surface expression on
mock-transfected and IL-1R8-siRNA-transfected NK cells
following 18 hours activation with IL-15. The dot plot of a
representative donor is shown in panel A. Percentage of
CD69 expression from independent experiments performed
on four healthy donors (panel B). Statistical significance has
been determined by unpaired t test. *P<0.05. (C) Interferon
v (IFN-7y), tumor necrosis factor o (TNFo)), GM-CSF, CCL3
and CXCLS8 production (pg/mL) of mock-silenced and
IL-1R8-silenced NK cells following 18 hours activation

with IL-15. Each dot represents one donor. Statistical
significance has been determined by paired t test. *P<0.05.
(D) Transwell migration assay of human neutrophils with
supernatants derived from mock-transfected or IL-1R8-
transfected NK cells in the absence or in the presence of
anti-CXCL8 monoclonal antibody. Independent experiments
performed in three healthy donors have been reported.
Statistical significance has been determined by one way
analysis of variance. **P<0.005.

In agreement with the results of the gene array and as a
further confirmation of the activated phenotype observed
in IL-1R8silenced NK cells, a significant increase of
surface CD69 (figure 4A,B) was detected upon IL-15
stimulation. In addition, the release of significantly
higher concentrations of IFN-y, TNFo, GM-CSF, CCL3
and CXCL8 were observed in IL-1R8-silenced NK cells as
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compared with mock NK cells (figure 4C). Since CXCL8
and GM-CSF are both known to be potent neutrophil
chemoattractants, we assayed whether supernatants from
IL-15-activated IL-1R8-silenced NK cells could induce
migration of these cells. Indeed, compared with super-
natants from mock NK cells, a significant increase in the
migration of neutrophils was reported in samples treated
with medium derived from IL-1R8-silenced NK cells
(figure 4D). The addition of anti-CXCL8 monoclonal
antibody abrogated this effect, confirming that neutro-
phil migration was CXCL8 dependent (figure 4D). These
data suggest a dynamic cellular crosstalk that might be
crucial for the potentiation of the anti-tumor response.

In line with these findings, other authors have shown
an inverse correlation between the IL-1R8 level and CD69
expression and/or IFN-y production in human primary
NK cells cultured with IL-18 and IL-12.”

Taken together, our results show that, upon IL-1R8
silencing, a general modification of gene expression
occurs in resting human NK cells. In particular, while
some crucial genes (such as GrzA, NKp30, CD16 a/b,
Ki67, CCR1, CX3CR1) were upregulated, the expres-
sion of several genes regulating different NK cell path-
ways (ie, activating or chemokine receptors and cytokine
release) resulted to be downregulated. Interestingly, the
expression of this latter group of genes was significantly
increased upon IL-15 treatment in the absence of IL-1R8.
The increased profile of activating genes induced by
IL-1R8 silencing after IL-15 stimulation was mirrored by
a significant increase of both cytotoxicity and cytokine
production. Of notice, similar results, although to a less
extent, were also observed in IL-1R8- silenced NK cells
upon IL-18 stimulation. Accordingly, the functional/
phenotypic signature of IL-1R8-deficient murine NK cells
has been related to the stimulating effects of IL-18 alone
or in combination with other Cytokines.7

Although IL-1R8silenced NK cells showed a limited
decrease of I1-1R8 on the cell surface, this causes a
major increase of the IL-1R8-silenced NK cell function
upon IL-15 activation, underscoring the relevance of our
results. In addition, these data suggest the existence of
some unknown interactions between IL-15 and IL-1R8
signatures. Despite the fact that IL-1R8 is known to nega-
tively modulate IL1R and TLR downstream signaling
events, it remains unclear how its deficiency might impact
on IL-15-activated NK cells functions.

While our study has supplied interesting information
on the effects of IL-1R8 silencing of resting NK cells,
some limitations must be acknowledged. Indeed, gene
expression analysis was performed following 2-hour
stimulation with IL-15, raising the question of whether a
different time point would have led to a further increase
or even changes in the transcript levels. Moreover, even
though we observed modulation of mRNA expression
level of several genes, we prevalently focused our atten-
tion on the genes mainly involved in regulating NK cells
anti-tumor activity. A further limitation to be considered

is that IL-1R8 silencing through siRNA led to a transient
modification of gene expression thus, long-term effects of
such modification cannot be evaluated.

To exclude any bias of the system, such as modification
in receptors expression and activation of signaling cascade
due to release of molecules after electroporation,( we
analyzed IL-15 receptor expression and NFkB phosphor-
ylation in not electroporated, mock-silenced and IL-1R8-
silenced NK cells. No differences were observed in IL-15
receptors subunits expression and NFkB phosphorylation
among all samples analyzed (data not shown).

In conclusion, compared with previous results on
human NK cells,” the novelties of the present study
include: (1) the IL-1R8 silencing of human resting NK
cells; (2) the upregulated expression of several genes
on both resting- and IL-15-activated IL-1R8-silenced NK
cells; (3) the increased function (activation markers, cyto-
kine and chemokine production, and cytotoxicity against
different tumor cell targets) of IL-1R8 silenced-NK cells at
basal level and upon IL-15 and IL-18 activation.

Overall, this study provides a deeper insight into IL-1R8
regulatory role on human NK cells, confirming the data
obtained in mice that IL-1R8 may be a detrimental player
for NK cell-mediated anti-tumor responses. Thus, IL-1R8
could be considered a candidate target for the develop-
ment of novel efficient NK cell-based therapies for the
treatment of both adult and pediatric tumors.
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