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Abstract

To gain insight into the biology of Natural Killer (NK) cells, others and we previously identified
the NK cell signature, defined as the set of transcripts which expression is highly enriched in these
cells compared to other immune subtypes. The transcript encoding the Serine/threonine/ tyrosine
kinase 1 (Styk1) is part of this signature. However, the role of Styk1 in the immune system is
unknown. Here, we report the generation of a novel transgenic mouse model, in which Styk1
expression is invalidated and replaced by an EGFP reporter cassette. We demonstrated that Styk1
expression is a hallmark of NK cells and other NK1.1 expressing cells such as liver type 1 innate
lymphoid cells (ILC1) and NK1.1* & T cells. Styk1 expression is maintained by IL-15 in NK
cells and negatively correlates with the expression of educating NK cell receptors. Analysis of
phosphorylation levels of mTOR substrates suggested that Styk1 could moderately contribute to
the activity of the PI3BK/Akt/mTOR pathway. However, Styk1 deficient NK cells develop normally
and have normal /in vitro and in vivo effector functions. Thus Styk1 expression is a hallmark of NK
cells, ILC1 and NK1.1* T cells but is dispensable for their development and immune functions.

Graphical Abstract

Styk1 is specifically expressed by NK cells and at a lower level by other NK1.1* cells such as
ILC1 and gd T cells. Styk1 expression is not essential for NK cell effector functions.
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Introduction

Natural Killer (NK) cells are innate lymphocytes endowed with antitumor and antiviral
functions. They have the unique ability to kill cells recognized as targets without prior
stimulation. Cytotoxicity is mediated by the oriented release of specialized granules
containing perforin, granzymes and other proteins at the synapse with the target cell. NK
cells also secrete several cytokines including IFNy and TNFa that also play different roles
in viral or tumor clearance. Recognition of target cells is mediated by an array of cell
surface germ-line encoded receptors called the NK cell receptors. NK cell receptor genes
are clustered in two important loci, the leukocyte receptor complex and the NK cell receptor
complex [1]. These receptors transduce activating or inhibitory signals in response to the
engagement by their respective ligands, and the balance between these signals governs NK
cell behavior, /e activation or ignorance. NK cells belong to the recently defined family of
innate lymphoid cells (ILCs) [2] and are closely related to ILC1s, although the latter are
generally less cytotoxic than NK cells and are tissue resident, unlike NK cells that circulate
in the body via the blood.
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Our understanding of immune cells in general and of NK cells in particular has been

largely improved by whole genome analyses of gene expression. For example, we previously
identified SZPR5 as an NK-specific transcript using microarray analyses. This led to the
discovery that S1IPR5 is a chemotactic receptor for sphingosine-1 phosphate essential for
NK cell egress from the bone marrow [3], a breakthrough that we recently validated in
human as well [4]. Using a similar microarray approach, we also found that NKp46 was

a specific marker of NK cells across different mammalian species [5]. Further studies
subsequently showed that NKp46 was in fact not totally NK- specific as it was expressed in
a fraction of T cells [6],[7] and in NCR1 positive ILC3s in the gut [8],[9]. A selective marker
of NK cells is therefore still lacking. The Immgen consortium reported the identification of
an NK cell transcriptional signature based on a comprehensive transcriptomic analysis of
hundreds of immune subsets in mouse [10]. This signature was composed of 25 transcripts
strongly enriched in NK cells compared to all other immune populations, including several
of the aforementioned transcripts (S1pr5, Ncrl). Most of these genes were already known

in NK cells, many of which encoding NK cell receptors. However, very surprisingly, one of
the highest-ranking transcripts defining NK cells was the Serine/threonine/ tyrosine kinase

1 (Styk1) mRNA, whose role in NK cells and more generally in the immune system was
unknown.

Styk1 shares homology with platelet-derived growth factor/fibroblast growth factor receptors
and has been shown to drive transformation of NIH3T3 and Baf/3 cell lines by

regulating cell proliferation and survival through the activation of both MAP kinase

and phosphatidylinositol 3”-kinase [11]. Several recent papers confirmed that Styk1 was
involved in the activation of this pathway, leading to the induction of aerobic glycolysis, an
outcome that may contribute to oncogenesis in cells where Styk1 is overexpressed. Styk1

is overexpressed in many tumors including breast [12], lung [13], acute leukemia [14],
prostate [15], ovarian [16] cancers and is associated with progression of renal cell carcinoma
[17]. Styk1 may induce epithelial to mesenchymal transition through the PI3K/Akt pathway
[18]. Styk1 has a transmembrane domain but no extracellular domain, and only one

protein, HSP9OAAL, is reported to interact with Stykl (BioGrid database). How Styk1

is activated under physiological conditions and the pathways this kinase regulates remain
unknown. Here, we report the generation of Styk1EGFF/EGFP reporter mice that are also
loss-of-function Styk1 mutants. We demonstrate that Styk1 expression is a hallmark of

NK cells, ILC1 and NK1.1* T cells. Styk1 deficient NK cells display a slightly decreased
basal level of phosphorylation of mTOR substrates S6 and Akt suggesting that Styk1l may
contribute to the PI3K/Akt/mTOR pathway under steady state conditions. However, NK
cells develop normally in the absence of Styk1 and Styk1 deficient NK cells have normal /in
vitro and in vivo effector functions.

Styk1 expression is a hallmark of NK cells, ILC1 and NK1.1* T cells

A previous report from the /mmgen consortium showed that Stykl mRNA was part of the
transcriptional signature of resting mouse NK cells. More specifically, Stykl was among
the 25 genes more highly expressed by NK cells than any other leukocyte populations
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[10]. Immgen microarray data also predict NK-specific expression of Stykl in human
(Immgen website). Preferential Styk1 expression in mammalian NK cells correlates with
the conserved location of the StykZ gene at the border of the NK-complex on mouse
chromosome 6 and human chromosome 12 (Figure 1A). Analyses of genomic data from
28 mouse strains suggest the presence of a functional Styk1 allele in all of them [19].
Similarly, sequence variations of Styk1 predicted to be pathogenic are extremely rare in
human, according to the exome aggregation consortium (Exac) database of more than 60
000 exome sequence data [20].

RT-QPCR measurements further supported the preferential expression of Styk1 in mouse
NK cells compared to other lymphoid and myeloid cell subsets (Figure 1B, gating of

subsets shown in Figure S1). StykZ mRNA expression was already detectable in immature
CD11b"CD27* NK cells. To further explore the expression of StykZ in mouse leukocyte
subsets, we generated a StykZ-reporter mouse line by inserting an EGFP cassette in the exon
2 of Styk1 that also results in a knockout (Figure 2A). We verified that Styk1 expression was
lost in NK cells from these mice (Figure 1B). We then measured EGFP expression in various
leukocyte subsets from Styk1ECGFF/EGFP mice. As shown in Figure 2B, EGFP expression was
only detected in NK cells, and at a weaker level in liver ILC1s and spleen NK1.1* y6 T
cells. EGFP expression was gradually increased during NK cell maturation and maximal

in CD27* CD11b™ NK cells (Figure 2C). We also performed a detailed analysis of EGFP
expression in other ILC subsets. EGFP expression was undetectable in gut ILC1, ILC3 and
NCR*ILC3s, as defined by gating in figure S2. Thus, high Styk1 expression is a hallmark

of the NK cell lineage, and Styk1 is also expressed at lower level in liver ILC1s and spleen
NK1.1* y8 T cells.

Normal NK cell development in Styk1EGFP/EGFP mjce

Styk1 has been suggested to regulate cell proliferation and survival by activating both MAP
kinase and Akt. Accordingly, we found a slightly but significant decrease in basal level

of phosphorylation of Akt and of the mTOR substrate S6 in Styk1EGF/EGFP NK cells
compared to control NK cells (Figure 3A). However, no difference in the level of these
phosphorylation events was observed between both types of NK cells following stimulation
with anti-NKZ1.1 antibodies or with IL-15 (data not shown). Given the importance of mMTOR
in NK cell development and function [21], we explored the NK cell compartment in
Styk1EGFF/EGFP mice. As shown in Figure 3B, the percentage of NK cells among leukocytes
in different organs was comparable in Styk1EGFF/EGFP versus control mice and the number
of spleen NK cells was also comparable in both mouse stains (Figure 3C). The relative
proportions of mature and immature cells among NK cells was also normal in the different
organs of Styk1EGFF/EGFP mice (Figure 3D), and so were the expression of metabolic
markers CD98, CD71 and size/granularity (data not shown), excluding a role for Styk1 in
NK cell proliferation, metabolism or maturation. The expression of various receptors from
the NK or the leukocyte complex was also comparable in Styk1EGFP/EGFP and control mice
(Table I). The targeted StykZ null allele we generated could be converted into a floxed

allele upon Flipase-driven recombination (see figure 2A). Styk1 fl/fl mice were crossed with
Ner1-iCre mice to generate NK-specific Styk1 deletion. NK cells from these mice displayed
normal development and distribution (data not shown).
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Stykl mRNA expression is lower in educated NK cells and is maintained by IL-15

We took advantage of the EGFP reporter allele to study the regulation of Stykl mRNA in
different biological contexts. In C57BL/6 mice, Ly49C and the CD94/NKG2A receptor have
been shown to interact with substantial affinity with self-MHC class | molecules, and NK
cell subsets expressing these receptors are educated, /ethey are more reactive than their
non-educated counterparts [22]-[24]. We stained Styk1ECGFFP/EGFP NK cells with Ly49C and
NKG2A antibodies. As shown in Figure 4A, EGFP expression was significantly lower in
educated Ly49C*NKG2A* NK cells compared to uneducated Ly49C"NKG2A™ NK cells.
Next, we cultured spleen cells from Styk1EGF”/EGFP mice in the presence or absence of
different cytokines or plate-bound antibodies directed against diverse activating receptors. In
the presence of IL-15, EGFP expression was maintained while all other tested conditions
resulted in a decreased EGFP expression (Figure 4B). We then tested if the same stimuli
could influence EGFP expression when combined with IL-15. However, as shown in Figure
4C, none of the tested stimuli altered the expression of EGFP when IL-15 was present.

Taken together, these results show that Styk1 expression is maintained by IL-15 and suggest
that StykI expression could be regulated during NK cell education.

Redundant role of Stykl in NK cell function

To test the role of Styk1 in NK cell effector functions, we stimulated Styk1EGFF/EGFP
and control NK cells with cytokine cocktails, plate-bound antibodies against activating NK
cell receptors, YAC1 tumor cells or PMA / ionomycin for 4 hours and measured their
degranulation by staining for surface CD107a and their capacity to secrete IFN-y using
intracellular staining. As shown in Figure 5A-B, all these stimuli triggered both NK cell
functions at different levels, but no difference was observed between Styk1EGFF/EGFP gngd
control NK cells. No difference was observed either in the ability of Styk1EGFP/EGFP

and control NK cells to kill YACL cells in a standard cytotoxicity assay (data not

shown). In these various experiments, control mice were from the C57BL/6J line while
Styk1EGFF/EGFP had a C57BL/6N background. Our own unpublished analyses failed to
detect any differences in terms of NK cell development between these strains. Yet, subtle
differences were previously noted in NK cell response to cytokines between these strains
[25]. To exclude that the mouse background did not bias our functional results, we
backcrossed Styk1EGFF/EGFP mice six times with C57BL/6J mice. Resultant Styk1ECGF/*
mice were intercrossed to obtain Styk1*/*, Styk1ECFF/* and Styk1ECFF/EGFP |ittermates,
whose NK cells were assayed for functional responses as in Figure 5A-B. However, no
difference was observed between the groups (data not shown).

Next, to further test the role of Styk1 in NK cell function, we used Styk1*/*, Styk1EGFF/*
and Styk1EGFF/EGFP Jittermate mice, all on a C57BL/6J background that we challenged
with MCMYV Smith strain. All mice in each group survived the infection and recovered in
terms of weight (data not shown). We monitored IFN-y expression at day +2. At this time
point, IFN+y production is mediated by NK cells in response to an array of innate cytokines
produced by myeloid cells. Despite significant inter individual variation, no significant
difference between groups was noted (Figure 5C). Ly49H positive NK cells expand in

the spleen and in the liver during MCMV infection, following the recognition of the viral
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epitope m157 on infected cells. This proliferative response peaks seven days after infection.
We monitored the frequency of Ly49H positive NK cells in the spleen of mice at day-7 post
infection. This frequency was similar in all mouse groups (Figure 5D).

Taken together, these results suggest that Styk1 is dispensable for mouse NK cell effector
functions, in particular in the context of virus infections.

Discussion

Here, we show that Styk1 is a specific marker of NK cells and some NK1.1 expressing cells
such as liver ILC1 and NK1.1* y8 T cells. Styk1 is not expressed by other ILC subsets such
as gut ILC1s and NCR*ILC3s. In the present manuscript, we also describe an EGFP reporter
mouse, Styk1EGFP/EGFP that can be used to track mouse NK cells and could be useful for
NK cell developmental studies.

Cell specific transcripts usually encode for important cellular functions. For instance, S1pr5
is essential to promote trafficking of NK cells throughout the body [3], and is likely essential
for their anti-viral and anti-tumor functions; Ly49H encodes an activating NK cell receptor
specific to NK cells, which is essential to promote activation and expansion of NK cells

in response to MCMV infection [26]-[28]. A previous comprehensive transcriptomic study
reported the identification of a set of transcripts that were enriched in NK cells compared

to many other leukocyte populations [10]. Among the genes whose expression was uniquely
increased in NK cells, several of them had not reported function in NK cells. These data
suggested that a rich biology related to NK cells remained undiscovered. As our own
unpublished analyses had pointed to Styk1 as being specifically expressed in NK cells, we
decided to generate a Styk1 loss-of-function mouse model.

Styk1 expression was regulated during NK cell maturation and was maximal in mature NK
cells, starting at the CD11b* CD27* stage. The observation that Stykl mRNA expression
was dependent on IL-15 /n vitrofits with the recent report that Styk1 is down regulated

in Runx3 deficient NK cells [29]. Indeed, this study showed that Runx3 cooperates with
ETS and T-box transcription factors to drive the interleukin-15-mediated transcription
program during activation of NK cells. Educating receptors negatively correlated with
Styk1 expression, which together with the localization of the Styk1 gene next to the NK
complex constitutes an interesting link between Styk1 and NK cell receptors. However,
Styk1 does not influence expression of NK cell receptors as Styk1ECF/EGFP NK cells
normally expressed all the NK cell receptors tested.

A pioneer study showed in stably expressing cell lines that Styk1 could concomitantly
activate both MAP kinase and PI3K pathways [11]. This initial report was followed by other
observations that confirmed activation of PI3K/Akt by Styk1 in other cell lines [18],[30],
[31]. Styk1 overexpression leads to an increased glycolytic capacity, and decreases oxidative
phosphorylation via PI3K/AKkt induction [32]. These data were of particular interest when
put in the context of our own previous observations of the importance of the Akt/mTOR
pathway in the control of NK cell development, bioenergetic metabolism and IL-15 [21]

or NK cell receptor-mediated activation [33]. This prompted us to assess the activity of
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the mTOR pathway and the effector functions of Styk1 deficient NK cells. We consistently
observed a slight decrease in basal level of pS6 and pAkt in freshly isolated Styk1EGFP/EGFP
NK cells compared to control NK cells, suggesting that Styk1 could play a role in the

basal regulation of the Akt/mTOR pathway in NK cells. However, we failed to detect any
developmental, differentiation, metabolic or functional defect in NK cells in the absence of
Styk1, which suggests that the role of Styk1 in the Akt/mTOR pathway in NK cells is minor.
Styk1 might therefore function in some specific contexts that were not tested in our study.
Van Roosmalen and colleagues previously identified Styk1 as a kinase promoting tumor cell
migration in a large siRNA-based screen for kinases and other molecules involved in this
cellular process [34]. However, the normal distribution of NK cells in Styk1EGFP/EGFP mice
does not support a role for Styk1 in NK cells migration.

In conclusion, we show here that high Styk1 expression is a hallmark of NK cells and that
Styk1 is not essential for NK cell development, activation and antiviral functions. Further
studies are required to understand the role of Styk1 in NK cells but Styk1EGFF/EGFF mice
represent a novel and interesting model for developmental studies of mouse NK cells.

Material and Methods

Generation of Styk1 deficient mice

Animals

A plasmid “KO-first” designed and made by the European Conditional mouse mutagenesis
program (EUCOMM) and targeting the mouse StykZ gene was purchased (Clone
PRPGS00082_B F08). This plasmid contains 5" and 3’ homology arms, and a gene

trap cassette that allows the expression of the LacZ reporter cassette in place of Styk1.

It also contains FRT and LoxP sites that allow Cre-mediated conditional targeting of

Styk1 following Flp-mediated recombination. We modified this vector using E/T cloning
(Genebridges) and replaced the LacZ coding sequence with the EGFP coding sequence
(obtained from the Clontech plasmid pEGFP.N1). JIM8.A3 ES cells (C57BL/6N) were
transfected with this construct and G418-resistant clones were obtained. We checked for
correct homologous recombination by PCR followed by southern blot using different
probes. Chimeric mice were obtained following microinjection of ES cells into C57BL/6
blastocysts and germline transmission was monitored by PCR using different sets of primers
encompassing different parts of the targeted locus. Plasmid and PCR primer sequences are
available on request.

This study was carried in strict accordance with the French recommendation in the Guide for
the ethical evaluation of experiments using laboratory animals and the European guidelines
86/609/CEE. Procedures including animals were approved by local ethics review board
under ENS2015-014 agreement. All mouse strains were maintained in our animal facility.

Virus production and infection

MCMV-smith was propagated by infecting 3 weeks old Balb/c mice with 50 PFU of MCMV
cultured until passage 2 on primary BALB/c mouse whole fetus cells. Briefly, salivary
glands were collected on ice in 3% FCS DMEM, homogenized with an organ dissociator
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and centrifuged at 800g for 5 min at 4°C. Supernatant was collected and stored at -80°C
until use. Titers were determined by plaque assay using NIH-3T3 cells. Mice were infected
intraperitoneally with 1 x 10° PFU of MCMV.

Flow cytometry

Blood was collected in 0.5M EDTA and red blood cells were lysed with ACK lysis buffer.
Mononuclear cells were isolated from spleen and liver injected with complete RPMI 1640
5% FCS 0.4 mg/ml Collagenase 1V (Serlabo Technologies, Vedéne, France) and 0.1mg/ml
DNase I (Roche), cut into small pieces and incubated at 37°C with 150RPM shaking for 30
min. After incubation, organs were homogenized and cells from the liver were purified using
Percoll (GE Healthcare) density gradient separation. Gut cells were prepared as previously
described [8]. Flow cytometry was carried out on a FACS Fortessa (Becton-Dickinson). Data
were analysed using FlowJo (V10, Treestar). The following antibodies from eBioscience

or BD-biosciences or Biolegend were used: anti-CD19 (ebio1D3), anti-CD3 (145-2C11),
anti-NK1.1 (PK136), anti NKp46 (29A1.4), anti-CD11b (M1/70), anti-CD27 (LG.7F9),
anti-CD122 (5H4 or TMb1), anti-CD127 (A7R34), anti-CXCR3 (CXCR3-173), anti-CCR6
(HM-CCR6), anti-Ly49D (4€5), Ly49E (CM4), anti-Ly49G2 (4D11), anti-Ly49H (3D10),
anti-Ly491 (YLI-90), anti-NKG2ACE (20d5), anti-NKG2D (CX5), anti-KLRG1 (2F1), anti-
CD146 (Me9F1), anti-Eomes (Dan11mag), anti- IFN-y (XMG1), anti-CD107a (1D4B),
anti-GR1 (RB6.8), anti-Ly6C (AL21), anti-TCRy& (GL3), anti-CD4 (GK1.5), anti-CD8
(XMG), anti-CD11c (N418), anti-ROR-yt, anti-T-bet (ebio4B10), and relevant isotype
controls. Antibodies against phosphorylated proteins were from BD-biosciences: pAkt S473
(M89-61), or Cell Signaling Technologies: pS6 S235/236 (5316).

Functional analysis of NK cells

Splenic lymphocytes were prepared and cultured with cytokines (rmlL-15 100ng/ml;
rmlL-12 25ng/ml from Peprotech and rmIL-18 5ng/ml from PBL), or on antibody coated
plates (anti-NKp46, anti-NK1.1, anti-Ly49D all at 10ug/ml on Immulon 2HB plates) and
Golgi-stop (4ul in 6ml; BD-Biosciences) in the presence of anti-CD107a for 4h. Surface
and intracellular stainings were then performed and IFN-y production as well as CD107a
exposure was measured by flow cytometry.

Semi-quantitative RT-PCR

We used High capacity RNA-to-cDNA kit (applied biosystem, Carlsbad, USA) to

generate cDNA for RT-PCR. PCR was carried out with a SybrGreen-based kit (FastStart
Universal SYBR Green Master, Roche, Basel, Switzerland) or SensiFast SYBR No-ROX
kit (Bioline) on a StepOne plus instrument (Applied biosystems, Carlsbad, USA) or a
LightCycler 480 system (Roche). Primers were designed using the Roche software. The
following primers were used for QPCR: Stykl F TGGAAAGCAGATCCTTTTGG, Stykl
R CCACATCCCCATGAAACAG. These primers amplify a cDNA region spanning exons 6
and 7.

Measurement of serum IFNvy

IFNYy level was measured in the serum using a commercial Elisa (DuoSet, RnD)
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Statistical analysis

Data were analyzed with GraphPad Prism 6 software, using standard T-tests or One-way
Anova, as explained. Differences were considered to be statistically significant when p < .05
(*if p<.05,** <.01, *** < .001, **** < .0001).

Supplementary Material

Refer to Web version on PubMed Central for supplementary material.
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Figure 1: Styk1 mRNA is preferentially expressed in mouse NK cells
(A) Scheme of the NK complex in mouse and human showing localization of the Styk1

gene adjacent to the complex in both species. (B) RT-QPCR analysis of Styk1 expression
in FACS sorted subsets from WT or Styk1EGF/EGFP mice, as indicated. Immune subsets
were defined and gated as shown in Figure S1. Data show representative results from three
independent experiments for each species.
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Figure 2: Styk1 expression marks NK cellsand other NK1.1* cells
(A) Scheme of the StykZ locus and of the targeting strategy. (B) Flow cytometry analysis

of EGFP expression in various immune subsets from Styk1EGF/EGFP mice. Immune subsets
were defined as shown in Figures S1 (spleen, liver and BM subsets) and S2 (gut subsets) ~.
(C) Flow cytometry analysis of EGFP expression in gated NK cells of different maturation
status as defined by CD27 and CD11b expression. Data in graph are shown as mean/median
+ SD. B and C show representative results of at least 3 independent experiments.
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Figure 3: Styk1IEGFPIEGFP NK cells have a lower basal mTOR activity than control NK cells but
develop normally

(A) Flow cytometry analysis of pS6 and pAkt in gated NK cells from freshly isolated spleen
cells. Data show mean +/-SD fluorescence intensity of the staining. Each dot corresponds
to an individual mouse in a total of 6 (WT) or 11 (KO) mice pooled from 3 experiments.

*p <0.05 (Student T-test). (B) Percentage of NK cells in different organs of Styk1EGF/EGFP
and control mice. N=6 mice for each organ (pool of two experiments). (C) Number of

NK cells in the spleen of Styk1EGFF/EGFF and control mice. N=6 in each group (pool of
two experiments). (D) NK cell maturation as defined by the flow cytometry analysis of
CD27/CD11b expression in Styk1EGFF/EGFP and control mice. Data show the mean +/-SD
frequency of each subset. N=6 mice (pool of two experiments)
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Figure 4: Styk1 expression ismaintained by IL-15in NK cellsand islower in educated NK cells
(A) EGFP expression in educated vs uneducated NK cells defined as NK cells co-expressing

NKG2A and Ly49C and NK cells negative for both receptors, respectively. (B-C) Spleen
cells from Styk1EGFF/EGFP and control mice were cultured in the indicated conditions for
24h. EGFP expression was then measured in gated NK cells by flow cytometry. Histograms
show mean +/-SD fluorescence intensity of EGFP fluorescence. The blue bar indicated
EGFP levels in freshly isolated NK cells. Data are pooled from the analysis of N=3 mice in
each group in a single experiment and are representative of three independent experiments.
In (B) one way Anova statistical analysis was performed, with a post-test to compare all
groups with the I1L-15 group.
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Figure5: Normal in vitro and in vivo function of Styk1 deficient NK cells.
(A-B) Spleen cells from Styk1EGF/EGFP and control mice were stimulated in the indicated

conditions for 4 hours. NK cell degranulation was measured by staining for surface CD107
and IFN-y secretion was measured by intracellular staining. Results show mean +/-SD and
are pooled from 6 mice in 3 independent experiments. (C) IFNvy levels measured by Elisa in
the serum of the indicated mice 2 days post infection with MCMV. Each dot represents an
individual mouse and results show mean+/-SD of a pool of 3 independent experiments. (D)
The percentage of Ly49H positive NK cells was measured by flow cytometry in gated NK
cells from the spleen of infected mice of the indicated strain 7 days post infection. Results
show the mean+/-SD (pool of 3 independent experiments).
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Percentage of NK cells expressing the indicated NK cell markers in the spleen of Styk1EGF/EGFP and control

mice.
cD127 CXCR3 CD146 KLRG1 Ly49D | Ly4oH NKG2ACE | Ly49E/F | Ly4ol Ly49G2
wWT 5,7 +/- 54,5 +/— 60,7 +/- | 29,2 +/- 48,5 +/-
2,9 2,5 44 15 43+/-9 | 49+/-5 | 535+/-3 | 8+-2 |5 41+/-5
Stykl | 3,7 +/- 64,9 +/- 52,3 +/- 47,6 +-
KO 15 453+/-9 | 29 35+/-85 | 48+/-5 | 4 49 +/- 3 8+-2 |4 42 +/-2
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