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SHORT REPORT

Sjogren syndrome

Alteration of innate lymphoid cell
homeostasis mainly concerns salivary
glands in primary Sjogren’s syndrome

Lou Kawka,'? Renaud Felten

,"2 Cédric Schleiss,? Jean-Daniel Fauny,?

Pauline Le Van Quyen,® Héléne Dumortier,> Fanny Monneaux,?

Jacques-Eric Gottenberg © 12

ABSTRACT

Objective Innate lymphoid cells (ILCs) are a cell
population implicated in the pathogenesis of various
chronic inflammatory diseases, but little is known about
their role in primary Sjogren’s syndrome (pSS). The aim
of this study was to assess the frequency of ILC subsets
in peripheral blood (PB) and their quantity and location in
minor salivary glands (MSGs) in pSS.

Methods The frequency of ILC subsets was analysed in
the PB of patients with pSS and healthy controls (HCs) by
flow cytometry. The amount and location of ILC subsets in
MSGs were studied in patients with pSS and sicca controls
by immunofluorescence assay.

Results In PB, the frequency of ILC subsets did not differ
between patients with pSS and HCs. The circulating
frequency of the ILC1 subset was increased in patients

with pSS with positive anti-SSA antibodies and that of

the ILC3 subset was reduced in patients with pSS with
glandular swelling. In MSGs, the ILC3 number was higher in
lymphocytic-infiltrated than non-infiltrated tissue in patients
with pSS and normal glandular tissues in sicca controls.
The ILC3 subset was preferentially located at the periphery
of infiltrates and was more abundant in small infiltrates of
recently diagnosed pSS.

Conclusion Altered ILC homeostasis mainly concerns
salivary glands in pSS. Most ILCs in MSGs consist of

the ILC3 subset, located at the periphery of lymphocytic
infiltrates. The ILC3 subset is more abundant in smaller
infiltrates and in recently diagnosed pSS. It might play a
pathogenic role in the development of T and B lymphocyte
infiltrates in the early stages of pSS.

INTRODUCTION

Primary Sjogren’s syndrome (pSS) is an auto-
immune disease characterised by a chronic
infiltration of exocrine glands by T and B
lymphocytes.! Activated type I and II inter-
feron pathways result in B cell hyperactiva-
tion and lymphocytic infiltrations of affected
tissues, often organised as germinal centres.
Little is known about the early stages leading to
the autoimmune process in pSS.”* Some data
suggest the involvement of innate immunity
both in the disease initiation and maintenance

WHAT IS ALREADY KNOWN ON THIS TOPIC

= Innate immunity is implicated in the pathogenesis
of primary Sjogren’s syndrome (pSS), especially in
the early stages.

= Innate lymphoid cells (ILCs) are involved in the
pathogenesis of various chronic inflammatory dis-
eases. The subset ILC3 contributes to the formation
of lymphoid structures under physiological condi-
tions and in some pathological situations.

WHAT THIS STUDY ADDS

= Most ILCs in minor salivary glands are the ILC3
subset. The ILC3 subset is preferentially located at
the periphery of the inflammatory infiltrates in mi-
nor salivary glands of patients with pSS. It is more
abundant in the smaller infiltrates and in recently
diagnosed pSS.

HOW THIS STUDY MIGHT AFFECT RESEARCH,
PRACTICE OR POLICY
= The ILC3 subset may play a role in the development

of T and B lymphocyte infiltrates in minor salivary
glands in pSS.

of autoimmunity in pSS, but more studies are
needed to dissect the role of innate immune
cell actors. Among innate immune cells,
natural killer cells and interleukin 22 (IL-22)-
secreting NKp44® cells have a role.”

Innate lymphoid cells (ILCs) are a group
of innate effector cells with a lymphoid
morphology but lack rearranged antigen-
specific receptors. They are characterised
by the expression of the o-chain of the IL-7
receptor (CD127) and are divided into three
groups, including ILCI, 2 and 3 subsets, on
the basis of their transcription factors and
cytokine production proﬁles.7 Although ILCs
are normally involved in the maintenance
of tissue homeostasis, they can also help
generate tertiary ectopic lymphoid structures,
as observed in some patients with pSS, and
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potentiate inflammatory processes in different chronic
inflammatory diseases.””

The involvement of ILCs in the pathogenesis of pSS
was mainly investigated in peripheral blood (PB),'" " but
the distribution of ILCI1, 2 and 3 subsets in the minor
salivary glands (MSGs) of patients with pSS has never
been studied. The aim of this study was to analyse the
frequency of ILC subsets in PB and their quantity and
location in MSGs in pSS.

MATERIALS AND METHODS

PB and MSG collection

A total of 37 patients with pSS and 33 controls were
included in this study (online supplemental table 1).
Patients with pSS were included if they fulfilled the
American-European Consensus Group criteria'® without
anyimmunosuppressive agents. PB samples were collected
from 21 patients with pSS and 28 healthy controls (HCs).
MSG samples were collected from 16 other patients with
PSS and 5 sicca controls, those with no autoantibodies
and a focus score <1.

ILC identification
ILCs and their subsets were identified using markers
selected from the literature.'*'

Flow cytometry

PB mononuclear cells were isolated according to the
Ficoll gradient procedure. Flow cytometry was performed
on 3million PB mononuclear cells stained with the anti-
bodies detailed in online supplemental table 2. ILCs were
identified as CD45", lineage (CDla, CD3, CD4, CD14,
CD16, CD19, CD34, CD303, FceRI)” and CD127". Within
the ILC gate, the ILCI subset was identified as c-kit" and
CRTHY2, the ILC2 subset as CRTH2", and the ILC3 subset
as c-kit" and CRTH2™ (figure 1A)."

Immunofluorescence assay

Paraffin-embedded MSG samples were cut into 5pm
sections, then dewaxed and rehydrated. Antigen retrieval
involved heating the sections for 15min at 750 W in a
citrate solution. Permeabilisation involved using 0.1%
Triton in phosphate-buffered saline (PBS). We used 5%
horse serum in PBS to block non-specific staining. Sections
were incubated with primary antibodies and secondary
antibodies detailed in online supplemental table 3 and
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ClinESSDAI
Peripheral blood analysis: frequency of total innate lymphoid cells (ILCs) and ILC1, 2 and 3 subsets and association

ESSDAI glandular domain

with disease activity or clinical and biological manifestations in primary Sjégren’s syndrome (pSS) and healthy controls (HCs).
(A) Identification of ILC subsets in peripheral blood by flow cytometry: after gating on singlets and CD45" cells, ILCs were
identified as CD127* and lineage (CD1a, CD3, CD4, CD14, CD16, CD19, CD34, CD303, FceR)~ (top panel), and the ILC1 subset
was identified as CRTH2™ c-kit*, the ILC2 subset as CRTH2" c-kit* and the ILC3 subset as CRTH2™ c-kit™ (bottom panel). (B)
Proportions of total ILCs and ILC subsets among CD45+ cells in patients with pSS (N=21) and HCs (N=28). (C) ILC1 frequency
in patients with pSS with or without positive anti-SSA antibodies (N=21). (D) Correlation between total ILC frequency and
disease activity measured by clinical EULAR Sjogren's Syndrome Disease activity Index (CIinESSDAI) in patients with pSS
(N=21). (E) ILC3 frequency in patients with pSS with or without glandular manifestations defined as active ESSDAI glandular

domain (N=21). Data are median+IQR. *P<0.05; **p<0.01.
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Figure 2 Minor salivary gland (MSG) analysis: quantity, proportion and distribution of ILC1, 2 and 3 subsets. (A) Strategy
of identification of ILC subsets in MSGs by immunofluorescence multicolour staining: ILCs were identified as CD127+ and
lineage (Lin) and the ILC1 subset was identified as T-bet” and CRTH2™, the ILC2 subset as T-bet” and CRTH2*, and the ILC3
subset as T-bet™ CRTH2™. The Lin contains antibodies against CD3, CD14 and CD19. (B) Example of identification of ILC3
(surrounded and designed with arrow) in an inflammatory infiltrate in MSGs of a patient with pSS. (C) Mean proportion of
ILC subsets among total ILCs in patients with pSS (N=13). (D) Quantity of ILC3 subset per surface area of glandular tissue
inflammatory infiltrates (N=13) and non-infiltrated tissues (N=5) in pSS and sicca control (SC) MSGs (N=5). (E) Correlation
between the quantity of ILC3 subset in each inflammatory infiltrate of MSGs of a patient with pSS and the infiltrate surface
(N=54). (F) Correlation between the quantity of ILC3 subset in infiltrates of MSGs of a patient with pSS and time from pSS
diagnosis (N=13). Data are median+IQR unless specified. **P<0.01; **p<0.001; DAPI, 4’,6-diamidino-2-phenylindole; ILC,

innate lymphoid cell; pSS, primary Sjogren’s syndrome; yr, years.

counterstained  with  4’,6-diamidino-2-phenylindole
(DAPI). MSG sections were scanned by using the Axio
observer Z1 imaging system in confocal mode with a 40x
objective. ILCs were defined as lineage (CD3, CDI14,
CD19)- and CD127". The expression of T-bet (nuclear)
and CRTH2 (cytoplasmic) was used to distinguish
ILC1 (T-bet’), ILC2 (CRTH2") and ILC3 (T-bet and
CRTH2") subsets (figure 2A)." '° The frequency of ILCs
was described with the quantity of cells used to analyse
surface ratios. Surfaces of MSG tissue or infiltrates were
obtained by manual contouring with Image] V.1.8.0
(National Institutes of Health, Bethesda, USA).

Statistical analysis

Quantitative data are described with median (IQR) and
qualitative data with frequencies (percentages). Categor-
ical variables were compared by X? test or Fisher’s exact

test and quantitative variables by Mann-Whitney U test.
Statistical significance was established at p<0.05. All anal-
yses were performed with GraphPad V.8.

RESULTS
ILC subset frequencies in PB do not differ between patients
with pSS and HCs
We included 21 patients with pSS and 28 HCs for the PB
analysis. Many patients with pSS were women (95.2%),
and their median age was 56 years (IQR: 42.5-68) (online
supplemental table 1). In total, 71.4% patients had posi-
tive anti-SSA antibodies and 33.3% had moderate or
high systemic disease activity (clinical EULAR Sjogren's
Syndrome Disease activity Index[ClinESSDAI] >4).

The frequency of total circulating ILC and ILC
subsets did not differ between patients with pSS and
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HCs (figure 1B). The ILCI frequency was significantly
increased in patients with pSS with anti-SSA antibodies
(p=0.03, figure 1C). In patients with pSS, the frequency of
total ILCs in PB was not correlated with systemic disease
activity measured by the ClinESSDAI (figure 1D). The
ILC3 frequency was significantly decreased in patients
with pSS with glandular involvement defined as posi-
tive glandular domain of ClinESSDAI, corresponding,
in the present study, to salivary gland swelling (p=0.01,
figure 1E). No other significant difference or association
was found between the frequency of total circulating ILC
or ILC subsets and pSS clinical or biological parameters
(online supplemental file 1).

ILC3 subset represents most of the ILCs in MSGs

We included 16 patients with pSS for the MSG analysis.
Most were women (81.2%) and their median age was 54
years (IQR: 39.8-58.8) (online supplemental table 1).
In total, 56.2% (n=9) of patients with pSS had positive
anti-SSA antibodies and 46.7% (n=7 of 15) had moderate
or high systemic disease activity (CLinESSDAI >4). The
median focus score was 1.15 (IQR: 1-2.75).

Most of the ILCs identified in MSGs of patients with
pSS were the ILC3 subset (95.8%) (figure 2C). In patients
with pSS, the ILC3 subset was more frequent in MSG
tissue with lymphocyte infiltration than in non-infiltrated
tissue (p=0.0002) and MSGs of sicca controls (p=0.0005;
figure 2D) and was more frequent in non-infiltrated
tissue of patients with pSS than in sicca controls (p=0.008,
figure 2D). The two groups did not differ in frequency of
ILC1 and ILC2 subsets in MSGs (not shown).

ILC3 subset locates at the periphery of lymphocytic T and

B infiltrates and is associated with smaller infiltrates and
recent diagnosis

Most of the ILC3 subset was detected in infiltrates in
MSGs of patients with pSS. Within the infiltrates, the ILC3
subset was mostly located at the periphery (figure 2B)
and was increased in the smaller infiltrates (r=-0.42;
p=0.002, figure 2E). The size of lymphocytic infiltrates
was inversely correlated with disease duration after diag-
nosis (r=0.60; p<0.0001) (not shown). The quantity of
the ILC3 subset was inversely correlated with time since
pSS diagnosis (r=—0.69; p=0.01; figure 2F). The quantity
of total ILC or ILC subsets in MSG infiltrates was not asso-
ciated with anti-SSA antibodies, salivary flow or systemic
disease activity measured by ClinESSDAI (ILC3 data
shown in online supplemental figure 2).

DISCUSSION

The present study demonstrates that most ILCs in MSGs
consist of the ILC3 subset and suggests their involvement
in the early pathogenic stages of pSS.

In PB, the present results are consistent with two
previous studies' "' showing no change in ILC subset
frequency in pSS versus controls. One of the studies'
found an increase in the inflammatory ILC2 subset,
potential precursors of the ILC3 subset,'” in pSS. Of note,

the circulating ILC3 subset was decreased in patients with
MSG swelling in the present study. This decrease might
suggest the migration of the circulating ILC3 subset in
salivary glands in some patients with pSS but must be
confirmed by the concomitant analysis of ILCs in PB and
MSGs of the same patients. As previously observed, here
we found an association between autoantibodies and
the ILCI subset. In contrast to a previous study with a
low number of patients who had high systemic disease
activity,'’ here we found no association between the
circulating ILC1 subset and the ClinESSDAI

Because ILCs are mostly tissue-resident and tissue-
effector cells, we then analysed their role in MSGs, one
of the main target organs in pSS. Most of the glandular
ILCs in MSGs were the ILC3 subset, as in other mucosal
tissues.'® In patients with pSS, the frequency of the ILC3
subset was found increased in lymphocytic infiltrates and
decreased in non-infiltrated tissues as compared with
controls. A previous study showed a higher frequency
of IL-22-secreting NKp44’, which might correspond to
the ILC3 subset, in salivary glands from patients with
pSS than controls.” The ILC3 subset was located at the
periphery of infiltrates, similar to natural killer cells
in pSS."” Moreover, the subset was more abundant in
recently diagnosed patients. The ILC3 subset might play a
role in the early migration of T and B lymphocytes in sali-
vary glands. They were found involved in the migration
and activation of lymphoid cells.*” *' In animal models
of pSS, innate immune cells are the first to infiltrate sali-
vary glands.** * In the DMXAA-induced model of pSS
in female C57BL/6 (B6) mice, salivary ILC1 population
increased significantly within $days after induction.**
Indeed, in this study, the lymphocytic gland infiltration
could be assessed at the early initiation of the patho-
genic process (as it is an induced disease) in contrast to
human pathology. It could be speculated that ILC1 might
precede ILC3 in salivary glands but this remains to be
demonstrated in patients.

ILC3 might also play a role in the persistent activation
of T and B lymphocytes and in lymphoid organisation in
salivary glands as reported in other chronic inflammatory
diseases.” *® Lymphoid tissue inducer cells are a subset of
the ILC3 subset, depending on IL-7.”?" IL-7 plays a patho-
genic role in pSS,'” and targeting IL-7 receptor, currently
evaluated in pSS, might also target ILC.

CONCLUSION

Abnormal ILC frequency affects mostly the targeted
organs in pSS, the salivary glands, with a specific polari-
sation to the ILC3 subset and a preferential distribution
at the periphery of inflammatory infiltrates. Our results
suggest that the ILC3 subset might play a role in the
development of infiltrates in the early stages of pSS.

Author affiliations

'Service de rhumatologie, Centre National de Référence des Maladies
Autoimmunes et Systémiques Rares, Hopitaux universitaires de Strashourg,
Strasbourg, France

4

Kawka L, et al. RMD Open 2023;9:e003051. doi:10.1136/rmdopen-2023-003051

1ybuAdoo
Aq pa12a10id Binogsens ap alsIaAluUN 18 €202 ‘0T 1290190 Uo jwod[wqg uadopui//:dny wol) papeojumoq "€20Z A GZ U0 TSOS00-£20z-uadopw/9ETT 0T Se paysiignd 1say :uadoO ANy


https://dx.doi.org/10.1136/rmdopen-2023-003051
https://dx.doi.org/10.1136/rmdopen-2023-003051
https://dx.doi.org/10.1136/rmdopen-2023-003051
http://rmdopen.bmj.com/

8 Sjogren syndrome

2| aboratoire d’lmmunologie, Immunopathologie et Chimie Thérapeutique, CNRS
UPR3572, Institut de Biologie Moléculaire et Cellulaire, Strashourg, France
®Service d'anatomopathologie, Hopitaux universitaires de Strasbourg, Strasbourg,
France

Twitter Lou Kawka @LouKawka and Renaud Felten @DocFelten

Contributors Study conception and design—LK, RF and J-EG. Data collection—
LK, RF, CS and PLVQ. Interpretation of results—all authors. Preparation—all
authors. All authors reviewed the results and approved the final version of the
manuscript.

Funding This work was supported by the Innovative Medicines Initiative 2 Joint
Undertaking (IMI 2 JU) (NECESSITY grant 806975). J-EG received a grant from
Geneviéve Garnier (Association Frangaise du Syndrome de Gougerot-Sjogren et des
syndromes Secs).

Competing interests None declared.
Patient consent for publication Obtained.

Ethics approval This study involves human participants and was approved by a
"Biobanque/collection d’immuno-rhumatologie"authorization. Informed consent
was obtained from participants. The study was also approved by the ethics
committee of Strasbourg University Hospital.

Provenance and peer review Not commissioned; externally peer reviewed.

Supplemental material This content has been supplied by the author(s). It has
not been vetted by BMJ Publishing Group Limited (BMJ) and may not have been
peer-reviewed. Any opinions or recommendations discussed are solely those

of the author(s) and are not endorsed by BMJ. BMJ disclaims all liability and
responsibility arising from any reliance placed on the content. Where the content
includes any translated material, BMJ does not warrant the accuracy and reliability
of the translations (including but not limited to local regulations, clinical guidelines,
terminology, drug names and drug dosages), and is not responsible for any error
and/or omissions arising from translation and adaptation or otherwise.

Open access This is an open access article distributed in accordance with the
Creative Commons Attribution Non Commercial (CC BY-NC 4.0) license, which
permits others to distribute, remix, adapt, build upon this work non-commercially,
and license their derivative works on different terms, provided the original work is
properly cited, appropriate credit is given, any changes made indicated, and the
use is non-commercial. See: http://creativecommons.org/licenses/by-nc/4.0/.

ORCID iDs
Renaud Felten http://orcid.org/0000-0002-4951-4032
Jacques-Eric Gottenberg http://orcid.org/0000-0002-9469-946X

REFERENCES

1 Mariette X, Criswell LA. Primary Sjégren’s syndrome. N Engl J Med
2018;379:97:931-9.:.

2 Gottenberg J-E, Cagnard N, Lucchesi C, et al. Activation of IFN
pathways and Plasmacytoid Dendritic cell recruitment in target
organs of primary Sjogren’s syndrome. Proc Natl Acad Sci U S A
2006;103:2770-5.

3 TianY, Yang H, Liu N, et al. Advances in pathogenesis of Sjogren’s
syndrome. J Immunol Res 2021;2021:5928232.

4 Kramer JM. Early events in Sjogren’s syndrome pathogenesis:

The importance of innate immunity in disease initiation. Cytokine
2014;67:51043-4666(14)00053-2:92-101..:.

5 Ciccia F, Guggino G, Rizzo A, et al. Potential involvement of IL-22
and IL-22-producing cells in the inflamed salivary glands of patients
with Sjoégren’s syndrome. Ann Rheum Dis 2012;71:295-301.

6 Rusakiewicz S, Nocturne G, Lazure T, et al. Ncr3/Nkp30 contributes
to pathogenesis in primary Sjégren’s syndrome. Sci Trans!/ Med
2013;5:195ra96:195.:.

7

8

20

21

22

23

24

25

26

27

Vivier E, Artis D, Colonna M, et al. Innate lymphoid cells: 10 years
on. Cell 2018;174:1054-1066.

Ebbo M, Crinier A, Vély F, et al. Innate Lymphoid cells: Major players
in inflammatory diseases. Nat Rev Immunol 2017;17:665-78.

Meier D, Bornmann C, Chappaz S, et al. Ectopic Lymphoid-organ
development occurs through interleukin 7-mediated enhanced
survival of Lymphoid-tissue-inducer cells. Immunity 2007;26:643-54.
Blokland SLM, van den Hoogen LL, Leijten EFA, et al. Increased
expression of Fas on group 2 and 3 innate Lymphoid cells

is associated with an interferon signature in systemic lupus
erythematosus and Sjégren’s syndrome. Rheumatology (Oxford)
2019;58:1740-5.

Guggino G, Lin X, Rizzo A, et al. Interleukin-25 axis is involved in the
pathogenesis of human primary and experimental murine Sjégren’s
syndrome. Arthritis Rheumatol 2018;70:1265-75.

Shiboski CH, Shiboski SC, Seror R, et al. American college of
rheumatology/European League against rheumatism classification
criteria for primary Sjogren’s syndrome: A consensus and data-
driven methodology involving three international patient cohorts.
Ann Rheum Dis 2017;76:9-16.

Trabanelli S, Gomez-Cadena A, Salomé B. Human innate lymphoid
cells (llcs): toward a uniform Immune-Phenotyping. Cytometry.
Bernink JH, Krabbendam L, Germar K, et al. Interleukin-12 and

-23 control plasticity of Cd127(+) group 1 and group 3 innate
Lymphoid cells in the intestinal Lamina Propria. Immunity
2015;43:51074-7613(15)00263-0:146-60.:.

Spits H, Artis D, Colonna M, et al. Innate Lymphoid cells

— a proposal for uniform nomenclature. Nat Rev Immunol
2013;13:145-9.

Bikker A, Kruize AA, Wenting M, et al. Increased interleukin
(IL)-7Ro. expression in salivary glands of patients with primary
Sjogren's syndrome is restricted to T cells and correlates with IL-7
expression, lymphocyte numbers and activity. Ann Rheum Dis
2012;71:1027-33.

Huang Y, Guo L, Qiu J, et al. IL-25-responsive, lineage-negative
KLRG1hi cells are multipotential ‘inflammatory’ type 2 innate
lymphoid cells. Nat Immunol 2015;16:161-9.

Simoni Y, Fehlings M, Klaverpris HN. Human innate lymphoid cell
subsets possess tissue-type based heterogeneity in phenotype and
frequency. Immunity.

Seror R, Nocturne G, Lazure T, et al. Low numbers of blood and
salivary natural killer cells are associated with a better response to
Belimumab in primary Sjogren’s syndrome: Results of the BELISS
study. Arthritis Res Ther 2015;17:241.

von Burg N, Turchinovich G, Finke D. Maintenance of immune
homeostasis through ILC/T cell interactions. Front Immunol
2015;6:416.

Kruglov AA, Grivennikov Sl, Kuprash DV, et al. Nonredundant
function of soluble LTa:3 produced by innate Lymphoid cells in
intestinal homeostasis. Science 2013;342:1243-6.

Nandula S-R, Scindia YM, Dey P, et al. Activation of innate immunity
accelerates sialoadenitis in a mouse model for Sjégren's syndrome-
like disease. Oral Dis 2011;17:801-7.

Deshmukh US, Ohyama Y, Bagavant H, et al. Inflammatory stimuli
accelerate Sjogren’s syndrome-like disease in (NZB X NZW)F1 mice.
Arthritis Rheum 2008;58:1318-23.

Papinska J, Bagavant H, Gmyrek GB, et al. Activation of Stimulator
of interferon genes (STING) and Sjégren syndrome. J Dent Res
2018;97:893-900.

Villanova F, Flutter B, Tosi |, et al. Characterization of innate
Lymphoid cells (ILC) in human skin and blood demonstrates increase
of Nkp44+ lIc3 in psoriasis. J Invest Dermatol 2014;134:984-91.
Mohr A, Trésallet C, Monot N, et al. Tissue infiltrating Lti—like group
3 innate Lymphoid cells and T follicular helper cells in Graves’ and
Hashimoto’s thyroiditis. Front Immunol 2020;11:601.

Shikhagaie MM, Germar K, Bal SM, et al. Innate Lymphoid cells in
Autoimmunity: Emerging regulators in rheumatic diseases. Nat Rev
Rheumatol 2017;13:164-73.

Kawka L, et al. RMD Open 2023;9:¢003051. doi:10.1136/rmdopen-2023-003051

1ybuAdoo
Aq pa12a10id Binogsens ap alsIaAluUN 18 €202 ‘0T 1290190 Uo jwod[wqg uadopui//:dny wol) papeojumoq "€20Z A GZ U0 TSOS00-£20z-uadopw/9ETT 0T Se paysiignd 1say :uadoO ANy


https://twitter.com/LouKawka
https://twitter.com/DocFelten
http://creativecommons.org/licenses/by-nc/4.0/
http://orcid.org/0000-0002-4951-4032
http://orcid.org/0000-0002-9469-946X
http://dx.doi.org/10.1056/NEJMc1804598
http://dx.doi.org/10.1073/pnas.0510837103
http://dx.doi.org/10.1155/2021/5928232
http://dx.doi.org/10.1016/j.cyto.2014.02.009
http://dx.doi.org/10.1136/ard.2011.154013
http://dx.doi.org/10.1126/scitranslmed.3005727
http://dx.doi.org/10.1016/j.cell.2018.07.017
http://dx.doi.org/10.1038/nri.2017.86
http://dx.doi.org/10.1016/j.immuni.2007.04.009
http://dx.doi.org/10.1093/rheumatology/kez116
http://dx.doi.org/10.1002/art.40500
http://dx.doi.org/10.1136/annrheumdis-2016-210571
http://dx.doi.org/10.1016/j.immuni.2015.06.019
http://dx.doi.org/10.1038/nri3365
http://dx.doi.org/10.1136/annrheumdis-2011-200744
http://dx.doi.org/10.1038/ni.3078
http://dx.doi.org/10.1186/s13075-015-0750-y
http://dx.doi.org/10.3389/fimmu.2015.00416
http://dx.doi.org/10.1126/science.1243364
http://dx.doi.org/10.1111/j.1601-0825.2011.01839.x
http://dx.doi.org/10.1002/art.23368
http://dx.doi.org/10.1177/0022034518760855
http://dx.doi.org/10.1038/jid.2013.477
http://dx.doi.org/10.3389/fimmu.2020.00601
http://dx.doi.org/10.1038/nrrheum.2016.218
http://dx.doi.org/10.1038/nrrheum.2016.218
http://rmdopen.bmj.com/

	Alteration of innate lymphoid cell homeostasis mainly concerns salivary glands in primary Sjögren’s syndrome
	Abstract
	Introduction﻿﻿
	Materials and methods
	PB and MSG collection
	ILC identification
	Flow cytometry
	Immunofluorescence assay
	Statistical analysis

	Results
	ILC subset frequencies in PB do not differ between patients with pSS and HCs
	ILC3 subset represents most of the ILCs in MSGs
	ILC3 subset locates at the periphery of lymphocytic T and B infiltrates and is associated with smaller infiltrates and recent diagnosis

	Discussion
	Conclusion
	References


