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Abstract
Objective
This study aimed to explore the contribution of interferon-alpha (IFN-a.) to MALAT expression in primary
Sjogren’s syndrome (pSS).

Methods
Peripheral blood mononuclear cells (PBMC) from pSS patients and healthy blood donors were stimulated with
recombinant human IFN-a, and the expression levels of MALAT1 and several interferon-stimulated genes (ISGs) were
measured by RT-PCR, while supernatant levels of interferon-regulated chemokines were measured using multiplex
cytokine immunobead assay.

Results
In this work, we found that MALAT 1 expression levels were increased in IFN-a-stimulated PBMC from pSS patients
and healthy controls. As expected, ISG expression levels and interferon-regulated chemokine secretion levels were
higher after IFN-o. stimulation. However, the fold-change values for ISG15, Ly6E, OASI1, and OASL expression levels
were higher in cells from pSS patients than in controls. Similarly, PBMC from pSS patients produced higher
concentrations of chemokines than those from healthy controls after IFN-a stimulation.

Conclusion
Our data provide insights into the abnormal IFN-a-mediated regulation of the IncRNA MALAT in pSS.
Based on an unusually high capacity of PBMC to express ISG and to produce interferon-responsive chemokines,
it is likely that targeted therapies to block these molecules may be of benefit to patients with pSS.
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Introduction

Long non-coding RNAs (IncRNA) are
transcripts longer than 200 nucleotides
that are not translated into functional
proteins, which play an important role
in the regulation of gene expression
in a variety of cell lines (1). Different
studies have identified that IncRNAs
are involved in physiological and path-
ological processes involving immune
cells, either through transcriptional or
post-transcriptional regulation (2-4).
However, only a few studies have ex-
plored the role of IncRNAs in autoim-
mune diseases, and the role of almost
all IncRNAs in primary Sjogren’s
syndrome (pSS), which is the main
human autoimmune exocrinopathy, is
largely unknown. Metastasis-associ-
ated lung adenocarcinoma transcript
1 (MALAT1) is among the most ex-
tensively studied IncRNAs, with mo-
lecular functions including alternative
splicing and competitive endogenous
RNA (ceRNA) (5, 6).

MALATT is highly expressed in differ-
ent cells and can be positively or nega-
tively regulated by transcription factors,
microRNAs, hormones, and growth
factors. In addition, soluble molecules
such as the interferon-alpha (IFN-a)
seem to regulate the expression of
MALATT in systemic lupus erythema-
tosus (SLE) (7-9). In pSS, IFN-a and
their respective type I interferon-stimu-
lated genes (ISG) contribute to distinct
phenotypes, as several ISGs are asso-
ciated with the presence of anti-SSA/
Ro or anti-SSB/La antibodies (10-12).
Similarly, IncRNA expression profiles
in labial salivary glands and plasma are
increased in pSS patients compared to
healthy donors (13, 14). Consequently,
it is plausible that different IncRNA-
mediated molecular mechanisms may
be involved in the pathogenesis of pSS.
Our study aimed to evaluate the basal
and IFN-o-stimulated expression of
MALATT! in peripheral blood mono-
nuclear cells (PBMC) from patients
with pSS, as well as to investigate
the association of MALAT1 with ISG
expression and interferon-regulated
chemokine production. If a relevant
role of MALAT1 expression is con-
firmed, this could uncover a new target
to test therapeutic strategies in pSS.

Materials and methods

Study participants

This study was conducted in 14 adult
patients who met the 2016 American
College of Rheumatology/European
League Against Rheumatism (ACR/
EULAR) classification criteria for pSS
(15), and 13 healthy blood donors with
no symptoms of oral or ocular dryness
were included as reference. No patient
was considered to have a clinically ap-
parent infection at the time of inclu-
sion. Pregnant patients and those with
a history of malignancy, head and neck
radiation, sarcoidosis, amyloidosis, or
hepatitis B or C virus or human immu-
nodeficiency virus infection were not
included. Patients underwent a clinical
examination and their associated medi-
cal records and laboratory reports were
evaluated. Immunological tests were
obtained from medical records. The
extent of disease activity was assessed
using the EULAR Sjogren’s syndrome
disease activity index (ESSDAI) (16).
The study protocol was approved by
the local ethics committee (Comité de
Etica en Investigacién del Instituto Na-
cional de Cardiologia Ignacio Chdvez;
protocol number 21-1256) and all par-
ticipants gave their consent to partici-
pate before inclusion. All procedures
were in accordance with the ethical
standards of our institution and the lo-
cal laws, as well as with the Declara-
tion of Helsinki and its amendments.

Cell cultures

Six ml of fasting venous blood were col-
lected from all participants, and PBMC
were isolated by density-gradient cen-
trifugation with Histopaque-1077 (Sig-
ma, St Louis, MO, USA) within two
hours after collection. Culture medium
consisted of RPMI 1640 medium (Sig-
ma, Ronkonkoma, NY, USA) supple-
mented with 2 mM L-glutamine, 100
IU/ml penicillin, 100 pg/ml strepto-
mycin and 10% heat-inactivated foetal
bovine serum.

Cells were cultured in 24-well, flat-bot-
tom plates (1x10° in 1 ml) for 24 hours,
under one of two different conditions:
PBMC alone or PBMC plus 1000 U of
recombinant human IFN-a (PBL Inter-
feron source, Biomedical Laboratories,
USA). For the real-time reverse tran-
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scription—polymerase chain reaction
(RT-PCR) assays, cells were resuspend-
ed in TriPure Isolation Reagent (Roche
Molecular Biochemicals, Indianapolis,
IN, USA) for subsequent RNA isola-
tion and supernatants were collected
and frozen at -80°C until used.

Real-time reverse transcription-
polymerase chain reaction

Total RNA was extracted from cultured
PBMCs according to the manufac-
turer’s instructions. The quantity and
purity of the RNA was determined in
a NanoDrop 2000 spectrophotometer
(Thermo Fisher Scientific, Waltham,
MA, USA) at 260 and 280 nm, and
only the samples with ratios from 1.8
to 2.0 were retrotranscribed using the
M-MLV Reverse Transcriptase reagent
(Invitrogen, UK).

RT-PCR analysis was performed on
a CFX96 Bio-Rad cycler (Bio-Rad
Laboratories, Hercules, California,
USA) using primers for MALATI
(NR_002819, Qiagen, Hilden, Ger-
many). In addition, we quantified the
expression of five representative type
I IFN-inducible genes: ISG15 (forward
primer 5-GCG AACTCATCTTTGC-
CAGTA-3', reverse primer 5-CCAG-
CATCTTCACCGTCAGGTC-3"),
LY6E (forward primer 5-GCCATC-
CTCTCCAGAATGAA-3', reverse
primer 5-GCAGGAGAAGCACAT-
CAGC-3'), OAS1 (forward primer
5'-GAGAAGGCAGCTCACGAA-
AC-3', reverse primer 5-TCTTAAA-
GCATGGGTAATTCAGC-3"), MXI
(forward primer 5'-ACCACAGAG-
GCTCTCAGCAT-3', reverse primer
5'-CAGATCAGGCTTCGTCAA-
GA-3"), and OASL (forward primer
5-TTGTGCCTGCCTACAGAGC-3',
reverse primer 5-GATCAGGCTCA-
CATAGACCTCA-3"). Glyceralde-
hyde-3-Phosphate Dehydrogenase
(GAPDH, forward primer 5'-AGCC-
ACATCGCTCAGACAC-3’, reverse
primer 5- GCCCA ATACGACCAAA-
TCC-3") was used for relative quantifi-
cation, and fold change was calculated
using the 2-24¢ method. Cycling condi-
tions consisted of an initial denaturation
at 95°C for 10 min, followed by 40 cy-
cles of 95° for 15 s, 60° for 1.0 min, and
65° for 0.05 s.
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Table I. Clinical and laboratory data of patients.

Primary Sjogren’s syndrome (n=14)

Age, years
Female gender, n (%)
Disease duration, years

Comorbidities

Antiphospholipid syndrome, n (%)
Diabetes, n (%)

Hypertension, n (%)
Dyslipidaemia, n (%)
Antirheumatic therapy
Glucocorticoids, n (%)
Antimalarials, n (%)
Immunosuppressants, n (%)

Laboratory studies

Leukocytes, total/ul

Haemoglobin, g/dl

Platelets, total/ul

Serum creatinine, mg/dl

C-reactive protein, mg/l

C3 complement, mg/1

C4 complement, mg/1

ESR, (mm/h)

Rheumatoid factor =20 IU/ml, + (%)
Antinuclear antibodies =1:160, + (%)
Anti-SSA/Ro antibodies, + (%)
Anti- SSB/La antibodies, + (%)
ESSDAI, score

63 (54-71)
13 (93)
5 (2-12)

2n

(36)
(14)

N O W

A~

(28)
6 (42)
2 (14)

5.7 (4.6-6.5)
139 (12.7-15.1)
1949 (148.5-256.0)

1.1 (0.6-0.8)

32 (13-4.9)
108.5 (95.5-118.8)
172 (15.0-212)
18.8 (4.0-16.5)

9 (64)
14 (100)
8 (57)
2 (14)
10 (0.0-3.0)

ESR: erythrocyte sedimentation rate; ESSDAI: EULAR Sjogren’s Syndrome Disease Activity Index.
Data are expressed as the median (interquartile range).

Bead-based multiplex assay
Supernatants samples were collected
and interferon-regulated chemokine
production (MCP-1, MIP-1 alpha,
IP-10, and BLC) was measured using
multiplexed immunobead-based assays
on xXMAP technology (Luminex MAG-
PIX System, San Francisco CA, USA)
according to manufacturer’s protocol.

Statistical analysis

Frequencies and percentages were used
to describe categorical data, and differ-
ences were tested using the y? test or
the Fisher’s exact tests, as appropri-
ate. Continuous data are expressed as
medians and interquartile range (IQR).
Differences in MALAT1 and ISGs
mRNA expression levels, as well as
differences in chemokine production
levels, were determined by the Wilcox-
on paired t test. Correlation between
groups was evaluated using the Spear-
man’s rho coefficient. All statistical
analyses were performed using Graph-
Pad Prism v. 7.0 (GraphPad Software
Inc, San Diego, CA) and a p-value of
<0.05 was considered statistically sig-
nificant.

Results

A total of 27 participants, 14 patients
with pSS and 13 healthy blood donors,
were included in the study. The median
age of patients with pSS was 63 years
(IQR, 54-71 years), while in controls it
was 35 years (31-38 years; p<0.001).
There were no differences in the distri-
bution by gender (women, 93% vs.77%;
p=0.325). The main clinical and labora-
tory characteristics of pSS patients are
summarised in Table I. It should be
noted that all patients were positive for
antinuclear antibodies, while anti-SSA/
Ro antibodies were present in 8 and
anti-SSB/La only in 2 patients.

We investigated whether IFN-o may
contribute to MALAT1 expression lev-
els in pSS patients and healthy blood
donors. MALAT1 expression was sig-
nificantly higher in IFN-a-stimulated
PBMCs from patients with pSS than in
unstimulated PBMC (median: 0.083,
IQR 0.047-0.106 vs. 0.051, 0.029-
0.059; p=0.0046) (Fig. 1), this phenom-
enon was replicated in PBMCs from
healthy blood donors (0.075, 0.033—
0.089 vs. 0.036, IQR 0.021-0.056;
p=0.0195) (Fig. 1).
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Fig. 1. MALAT1 is upregulated in IFN-o-
stimulated PBMC from patients with pSS.
Peripheral blood mononuclear cells were used to
study their response after stimulation with IFN-a
and levels of MALAT expression were assessed
by RT-PCR. We observed that MALAT1 was
significantly upregulated after IFN-o treatment
in both pSS patients and healthy blood donors.
The Wilcoxon paired t-test was used to assess
differences in expression levels.

We quantified ISGs expression lev-
els in IFN-a-stimulated and unstimu-
lated PBMCs from pSS patients as
well in cells of healthy blood donors.
Expression levels of all ISGs namely
ISG15, Ly6E, OAS1, MX1 and OASL
were significantly higher in IFN-a-
stimulated than unstimulated PBMCs;
this was replicated in PBMCs from
healthy blood donors (Fig. 2).

We found that the mRNA levels of
Ly6E (0.18, 0.07-0.41 vs. 427, 2.36—
19.37; p=0.0001), OAS1 (042, 0.16—
0.58 vs. 41.7, 32.87-56.57; p=0.0001),
MX1 (0.64,0.35-0.83 vs.47.48,36.04—
67.00; p=0.0001), OASL (091, 0.25-
1.38 vs. 15.22, 8.75-29.28; p=0.0001),
and ISG15 (0.01, 0.01-0.02 vs. 3.00,
2.00-5.00; p=0.0001) were higher in
IFN-a-stimulated than unstimulated
PBMCs from pSS patients. Similarly,
the mRNA levels of Ly6E (2.36, 1.07-
4.45vs.28.93,15.59-64.23; p=0.0002),
OAS1 (0.53, 041-0.70 vs. 15.70,
4.34-37.52; p=0.0002), MX1 (1.50,
0.61-3.82 vs. 46.00, 36.75-74.02;
p=0.0002), OASL (5.55, 3.18-8.34 vs.
46.32, 33.38-63.34; p=0.0002), and
ISG15 (0.02, 0.01-0.06 vs. 2.00, 1.00-
4.50; p=0.0002) were higher in IFN-a-
stimulated than unstimulated PBMCs
from heathy controls (Fig. 2). Interest-
ingly, the fold-change values for ISG15
(100.00, 25.00-225.00 wvs. 300.00,
91.00-500.00; p=0.0463), Ly6E (10.12,
342-34.18 vs. 3438, 18.60-48.90;
p=0.0332), OAS1 (22.11, 6.60-80.20
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Fig. 2. Increased type I IFN-inducible gene expression in IFN-a-stimulated PBMC from patients

with pSS.

Peripheral blood mononuclear cells were used to study their response after stimulation with IFN-o and
levels of interferon stimulated genes (ISGs) expression were assessed by RT-PCR, GAPDH was used as
a housekeeping gene. We observed that gene expression of Ly6E (a), OAS1 (b), MX1 (c), OASL (d) and
ISG15 (e) were significantly upregulated after IFN-o treatment in both pSS patients and healthy blood
donors. GAPDH: glyceraldehyde-3-Phosphate dehydrogenase; LY6E: lymphocyte antigen 6 complex
locus E; OAS1: 2°5’-oligoadenylate synthetase 1; MX1: myxovirus resistance 1; OASL: oligoadenylate
synthase-like and ISG15: interferon-stimulated gene 15. The Wilcoxon paired 7-test was used to assess
differences in expression levels, and data are expressed as median (interquartile range).

vs. 12290, 75.64-212.4; p=0.0015),
and OASL (1129, 3.81-18.07 wvs.
17.72, 12.54-53.99; p=0.0255) were
higher in cells from patients with pSS
than in those from controls, while MX1

fold-change values were similar be-
tween groups (30.67, 11.21-95.33 vs.
69.86, 60.12-148 .40; p=0.0543). These
results are presented in the Figure 3.

In addition, we quantified the unstim-
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Fig. 3. Increased fold change type of I IFN-inducible gene expression in patients with pSS.

We observed that expression levels of Ly6E (a), OASI1 (b), OASL (d) and ISG15 (e) were significantly
higher in pSS patients than those in healthy blood donors. LY6E: lymphocyte antigen 6 complex locus
E; OAS1: 2’5’-oligoadenylate synthetase 1; MX1: myxovirus resistance 1; OASL: oligoadenylate
synthase-like and ISG15: interferon-stimulated gene 15. The Mann-Whitney test was used to assess
differences in fold change of expression levels, and data are expressed as median (interquartile range).

ulated and stimulated production of
four interferon-regulated chemokines
by PBMCs (Fig. 4). IFN-a stimula-
tion increased the secretion of MCP-1
69.65, 52.93-90.89 vs. 228.4, 179.7-
280.00; p=0.0001), MIP-1a (10.94,
3.35-34.05 vs. 184.10, 103.10-580.80;
p=0.0001), IP-10 (0.37, 0.26-0.62 vs.
413.10, 238.60-514.80; p=0.0001),
and BLC (146, 0.64-4.04 vs. 264.2,
124.2-503.00; p=0.0001) in PBMCs
from patients with pSS. This phenom-
enon was replicated in PBMCs from
healthy blood donors: MCP-1 (92.11,
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65.12-117.7 vs. 186.3, 140.6-294.6;
p=0.0002), MIP-1a. (6.63, 4.11-9.52
vs. 14.81, 5.98-17.33; p=0.0215), IP-
10 (0.67, 0.25-3.35 vs. 198.00, 80.60—
705.4; p=0.0002), and BLC (3.96,
1.23-23.6 vs. 64.50, 24.25-112.80;
p=0.0002). Notably, the fold-change
values of MIP-1a (1.90, 1.20-2.80 vs.
21.86, 11.84-40.07; p<0.0001), IP-10
(296.00, 179.00-449.00 vs. 937.00,
598.00-1467.00; p=0.0040), and BLC
(8.26, 6.10-21.76 vs. 180.90, 74.20-
346.60; p<0.0001) secretion levels were
higher in cells from patients with pSS

than controls, while the fold-change
values for MCP-1 (2.41, 1.50-4.00 vs.
3.06, 2.42-4.80; p=0.3255) were simi-
lar between groups. These results are
presented in Figure 4.

We investigated whether MALATI
expression levels in IFN-a-stimulated
PBMC were related to serologic char-
acteristics of patients with pSS. No sig-
nificant correlation was found between
MALAT1 expression levels and selected
features of pSS patients (Supplementary
Table S1). Finally, we also evaluated
whether there was a correlation between
MALAT1 expression with the expres-
sion of ISGs and with secretion levels
of interferon-regulated chemokines in
IFN-o-stimulated PBMC; however,
there was no significant correlation of
MALAT1 expression with chemokines
production or ISGs expression (Suppl.
Table S2 and S3).

Discussion

Attention has recently been drawn to
the role of IncRNAs in pathogenesis
of autoimmune diseases such as pSS.
Expression of IncRNAs is regulated by
several signalling molecules, including
those involved in the immune response.
The present study showed that IFN-a.
strongly regulates the expression IncR-
NA MALATI, ISGs expression levels
and interferon-regulated chemokines
secretion levels in PBMCs from pSS
patients.

The induction of MALAT1 by IFN-a
has been demonstrated in CD4* T cells
from SLE patients, however, the effect
of IFN-a on MALAT1 expression in
pSS has not been previously charac-
terised (9). Little is known about the
mechanisms that regulate MALATI
expression, but MALAT1 has been in-
volved in regulation of IFN inducible
genes such as interferon-induced pro-
tein 44 (IF144), since down regulation
of MALAT1 results in down regula-
tion of IFI44 (17). MALAT1 affects
gene expression at the transcriptional
and post-transcriptional stages of genes
such as OASL, IFI44, and SPINK4
(18). IFI44 expression is upregulated
in CD14*CD16 monocytes from pSS
patients (19, 20). In addition, MALAT1
contributes to the pathogenesis of au-
toimmune diseases by regulating silent
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Fig. 4. Increased production levels of interferon-regulated chemokines in IFN-a-stimulated PBMC

from patients with pSS.

We observed that concentrations of chemokines MCP-1 (a), MIP-1a (b), IP-10 (¢) and BLC (d) in
supernatants of PBMC were significantly upregulated after IFN-o. treatment in both pSS patients and
healthy blood donors. Furthermore, we observed increased fold change of production chemokines
MIP-1a., IP-10 and BLC in patients with pSS (e). MCP-1: monocyte chemoattractant protein-1; MIP-
la: macrophage inflammatory protein-1 Alpha; IP-10: interferon-y-inducible protein 10 and BLC:
B-lymphocyte chemoattractant. The Wilcoxon paired #-test was used to assess differences in production
levels of interferon-regulated chemokines and the Mann-Whitney test was used to assess differences in
fold change of production level, data are expressed as median (interquartile range).

information regulator 1 (SIRT1) signal-
ling and IL-21 expression in monocytes
of SLE patients (21). MALAT1 expres-
sion is upregulated in patients with au-
toimmune diseases and has potential
diagnostic value for the detection of au-
toimmunity. A single nucleotide poly-
morphisms rs4102217 in the MALAT1
gene is associated with susceptibility to
SLE (22, 23).
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Little is known about the potential role
of IncRNAs in pSS. Expression profiles
from some IncRNAs correlated with se-
rological features of patients with pSS,
and expression of IncRNA TMEVPGI1
in CD4* T cells from pSS is signifi-
cantly higher compared to healthy
donors. In addition, the expression of
TMEVPGI corelated with circulating
autoantibodies, erythrocyte sedimenta-

tion rate (ESR) and IgG levels in pSS
patients (24). Interestingly, the IncR-
NAs expression profile in PBMCs from
pSS (INC00426, TPTEP1-202, CY-
TOR, NRIR, and BISPR) correlated
with the ESSDAI score and serum lev-
els of IgG, C-reactive protein, and C4
complement (25). Other IncRNAs such
as GABPB1-AS1 and PSMA3-AS1 are
upregulated in PBMCs of pSS patients,
and GABPBI1-AS1 expression levels
are positively correlated with IgG lev-
els and percentage of B cells in pSS pa-
tients (26).

Recently, emerging evidence suggests
that IncRNA nuclear-enriched abun-
dant transcript 1 (NEAT1) plays crucial
role in pSS. This IncRNA was overex-
pressed in the glands of pSS patients
and there are relationships between the
expression levels of NEAT1 and course
of disease, rheumatoid factor and se-
rum IgA levels (13, 27). NEAT1 regu-
lates the expression of molecules such
as IL-6 and CXCL10 and contribute
to the inflammatory process mediated
by TLR4 through the activation of the
MAPK signalling pathway (28). In our
study we found no association between
serological characteristics of pSS pa-
tients and MALAT1 expression levels,
which may be explained by the small
sample size, although an effect depend-
ent on ethnicity cannot be ruled out.
This study analysed the ISGs expression
in IFN-a-stimulated PBMC from pSS
patients; as expected ISGs levels were
elevated in cells from pSS patients. In-
terestingly, the response to IFN-a by
cells from pSS patients appear to be
strongest, since a high expression of
ISGs was observed in pSS patients; this
may be explained by higher sensitivity
to IFN-a and raised MALAT1 expres-
sion in cells from pSS patients. Other
findings in the literature suggest that
MALAT1 regulated ISGs expression in
SLE, because silencing MALATI in-
hibits the expression of OAS2, OAS3
and OASL mRNAs in some cell from
SLE patients (9). MALAT1 may func-
tion as a competing endogenous RNA
(ceRNA) of some microRNAs (miR-
370-3p, miR-620, miR-665, miR-1270,
miR-3064-5p and miR-6504-5p) to
block their effects on OAS2, OAS3,
and OASL. Interestingly, the expres-
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sion of miR-665 expression and other
microRNA is upregulated in T cells
from pSS patients (9, 29).

Excessive IFN-inducible gene expres-
sion plays role in the pathogenesis of
pSS and correlates with clinical fea-
tures of pSS patients, such as anti-Ro/
SSA and anti-La/SSB titres (30). Fur-
thermore, ISGs expression on CDI14
monocytes from pSS patients is as-
sociated with ESSDAI and laboratory
parameters (11). Similarity, transcrip-
tomic analysis revealed a set of ISGs
(IF144, MX1 and ISG15) to be highly
expressed in both minor salivary glands
biopsies and peripheral blood of SS pa-
tients (31). ISGs contribute to the patho-
genesis of pSS by activating some cru-
cial biological processes of the disease,
such as the induction of polyclonal B
cell, resulting in increased autoantibody
production (11).

In addition, we also investigated the
production of interferon-regulated
chemokines (MCP-1, MIP-1a, IP-10
and BLC) in IFN-a-stimulated PBMC.
Cells from patients produced high lev-
els interferon-regulated chemokines.
Interestingly, we observed that the fold
change production levels of MIP-1a,
IP-10 and BLC were increased in pSS
patients. Recently, attention has been
drawn to the role of chemokines in the
pathogenesis of pSS, because chronic
inflammation of exocrine glands is
dependent of chemokines (32). Fur-
thermore, high levels of chemokines
driven by type I IFN may disrupt nor-
mal trafficking and chemotaxis of im-
mune cells in autoimmune diseases
(33). Our results showed no associa-
tion between MALAT1 expression and
IFN-a-regulated chemokines in pSS
patients, but in other autoimmune dis-
eases, IncRNAs silencing reduce the
expression of chemokines as well as cy-
tokines, including IL-6 and IP-10 (28).
Some limitations of our study should be
acknowledged, including the relatively
small sample size, the significant age
difference between patients and con-
trols, as well as the origin of patients
from a single centre.

In conclusion, our data provide an inter-
esting insight into the abnormal regula-
tion of the IncRNA MALAT1 in IFN-a-
stimulated PBMCs from patients with

Clinical and Experimental Rheumatology 2022

pSS. Give the unusually high capacity
of cells from pSS patients to express
mRNAs of various ISGs and produce
interferon-responsive chemokines, it is
likely that targeted therapies to block
these molecules may be of benefit to
pSS patients.
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