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ASPIRIN
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Background: Systemic Lupus Erythematosus (SLE) is prototypic Interferon 
(IFN) driven autoimmune disease characterized by an increased expression of 
type-I IFN stimulated genes, known as the IFN signature. The inhibitory effects 
of various drugs like Hydroxychloroquine and more recently Aspirin on IFN 
inducing pathways (1, 2) led to the idea that some standard of care drugs might 
decrease the IFN score in patients. Data on the in vitro effect of immunosup-
pressive medication on IFN activation are limited. Testing immunosuppressive 
agents for their effect on IFN activation in vitro will give insight into the mecha-
nisms of IFN activation in vivo and the effect of immunosuppressive medication 
on this activation. 
Objectives: To study the effect of immunosuppressive medication on the type-I 
IFN signature in an in vitro model
Methods: Freshly isolated human PBMCs were stimulated for 24 hours with or 
without CpG-A or Imiquimod (IQ) or transfected with the cGAS agonist G3-YSD to 
induce IFN upregulation through the TLR7/9- and DNA Sensing Receptor-path-
way respectively. To assess the direct role of the medication on the downstream 
pathway of the IFNAR PBMCs were stimulated with IFN-a2b. Aspirin, diclofenac, 
HCQ, Mycophenolate Mofetil (MMF) and prednisone were added separately to 
these cultures followed by analysis of MxA by qPCR as a readout for IFN type I 
activation. Cell viability in all culture conditions was above 85%. 
Results: The type I IFN activation induced by CpG-A, IQ, G3-YSD and IFN-
a2b was significantly reduced after addition of Aspirin. Addition of diclofenac 
showed a trend towards reduced levels in all conditions. HCQ was able to 
significantly reduce the TLR7/9 induced IFN activation by CpG-A and IQ 
while MMF and prednisone did not show an effect in any of the culture 
conditions. 
Conclusion: The IFN activation induced by the stimulation of various IFN induc-
ing pathways was significantly reduced by Aspirin and HCQ in an in vitro model. 
Combining both clinical and in vitro data from our longitudinal cohort of child-
hood-onset SLE patients will elucidate the effect of different immunosuppressive 
drugs on the type-I IFN signature in these patients. 
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Background: B-cells play a major role in the pathogenesis and perpetuation 
of the immune response in systemic lupus erythematosus (SLE). So far, B-cell 
subtypes have been studied well, but the precise mechanisms of the B-cell alter-
ations during disease activity and during remission, depending on different med-
ication, are still unclear.
Objectives: The aim of our study was to investigate the drug dependent alter-
ations in the B-cell repertoire of SLE patients with low disease activity (SLEDAI 
– 2K ≤4).

Methods: Peripheral blood samples from 39 patients suffering from SLE 
(mean±SD; age 43±13 years, 87.2% females, disease duration 11.1±7 years) 
were drawn over 2 years. All SLE patients were in remission or low disease 
activity (median±SE, SLEDAI of 2.0±1.5). B-cells were characterized using 
CD19, CD20, CD5, CD27 antibodies and were grouped in naïve (IgD+27-), 
non-switched memory (IgD+, CD27+), memory (IgD-, CD27+), B1 (CD5+27-) 
and MBL-like (CD5++) B-cells. A quantitative flow cytometric bead-based assay 
(QuantiBRITE PE kit from Becton Dickinson) was used for the estimation of 
CD19 antibodies bound per cell. Further, CD38 and CD86 antibodies were 
used to characterize the B-cell subsets. All cytometric measurements were 
performed using a standardized BD LSR Fortessa platform. After 3 years of 
follow-up, patients’ data about disease activity and current medication were 
obtained.
Results: 22 SLE patients were treated with hydroxychloroquine (85.8%) and 19 
patients received mycophenolate mofetil (MMF; n=14; 54.6%) or azathioprine 
(AZA; n= 5; 19.5 %). 5 patients were treated with other DMARDs. Independently 
of hydroxychloroquine and/or MMF, no significant differences were seen in 
naïve, non-switched memory, post-switched memory, plasma blasts, B1- or 
MBL-like B-cells. Patients treated with AZA had significantly lower naïve B-cells 
(mean±SD, 39.3±6.7vs. 73.1±19.3 %; p = 0.028), but had significantly higher 
IgD-post switched B-cells (31.2±9.1 vs.12.5 ±9.2 %; p = 0.028, respectively) 
compared with no AZA-treatment. Interestingly, activated B-cells (5.5±1.5 vs. 
1.8±1.1%; p = 0.009) were significantly higher in AZA-treated. After 3 years of fol-
low-up, almost all patients were in remission (median±SE, SLEDAI of 2.0±2.0), 
except of 3 patients with a SLEDAI of ≥ 6. Interestingly, those patients had at 
baseline, statistically higher naïve B-cells (p = 0.041) and lower B1-like B-cells 
(p =0.020) compared with patients with low disease activity. 
Conclusion: Our results suggest that independently of hydroxychloroquine 
and/or MMF treatment, all patients with low disease activity had similar nor-
mal B-cell subsets. Interestingly, in the small group of patients who were 
treated with AZA, a reduced regeneration of B-cells was shown. Patients with 
higher disease and high naïve B-cells showed an increased disease activity 
after three years.
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Background: Primary Sjo﻿̈gren’s syndrome(pSS) is a classical systemic autoim-
mune disease. Thrombocytopenia is one of the hematological manifestations of 
pSS with great challenges in clinic.
Objectives: To identify the candidate genes and functionally enriched pathways 
in the immune genesis and progression of primary Sjo﻿̈gren’s syndrome (pSS) 
associated thrombocytopenia.
Methods: High-throughput sequencing was performed on 3 patients with pSS, 
3 patients with pSS associated thrombocytopenia and 3 healthy individuals. The 
differentially expressed genes (DEGs) were identified, and function enrichment 
analyses were processed. The protein-protein interaction network (PPI) was con-
structed, followed by calculation of topological characteristics and sub-module 
analysis in order to obtain hub DEGs. The expression of some hub genes was 
verified by Real-Time PCR in 24 pSS patients.
Results: A total of 19 DEGs were identified. The enriched functions and 
pathway of the DEGs include Toll-like receptor signaling pathway, Salmo-
nella infection, Viral protein interaction with cytokine and cytokine receptor, 
NF-kappa B signaling pathway and Human cytomegalovirus infection. Seven 
hub genes (TNF, IL1B, CXCL8, CCL3, CCL4, CCL3L1, CCL4L1) were identi-
fied and pathway enrichment analysis revealed that these genes were mainly 
enriched in toll-like receptor pathway. The relative expression of the CXCL8 
mRNA in B-lymphocytes in patients with pSS associated thrombocytopenia 
was higher than that in the pSS without thrombocytopenia group. No differ-
ences were observed in the IL-1β or TNFα expression between these two 
groups.
Conclusion: PSS associated thrombocytopenia might be a subset character-
ized by a systemic inflammatory state. The identification of upregulated genes 
involved in thrombocytopenia of pSS provides insight in disease pathogenesis 
and opens avenues for the design of novel therapeutic strategies.
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Table 1.  Differentially expressed genes among patients with pSS asso-
ciated thrombocytopenia, pSS without thrombocytopenia, and healthy 
controls

Gene LogFC
in group2

FDR 
in group 2

LogFC 
in group1

FDR
in group 1

TNF 4.96 1.29E-03 4.55 4.98E-05
CXCL8 8.88 1.29E-03 9.74 3.23E-05
CCL3 5.65 4.54E-03 5.61 1.70E-05
G0S2 7.38 4.54E-03 12.33 1.09E-05
LILRA3 8.42 7.23E-03 10.26 4.31E-05
IER3 5.44 9.53E-03 7.71 2.98E-06
DUSP2 3.50 9.53E-03 3.91 8.12E-05
TNFAIP3 2.63 9.53E-03 2.24 1.36E-03
CCL4 4.53 1.19E-02 5.42 3.35E-06
CCL4L2 6.72 1.40E-02 8.92 5.19E-05
CCL4L1 4.72 1.40E-02 5.94 3.94E-06
IL1B 5.54 1.66E-02 10.23 3.27E-06
METRNL 3.55 1.80E-02 4.02 2.08E-04
ID2 2.93 2.43E-02 3.78 6.57E-03
PER1 2.33 2.99E-02 2.42 7.68E-04
EGR1 2.98 3.09E-02 2.93 1.80E-04
CCL3L1 5.86 3.20E-02 6.66 5.94E-03
FFAR2 4.94 4.09E-02 8.40 1.34E-05
FOSB 3.23 4.86E-02 3.49 1.39E-03

Figure 1.  DEGs in pSS associated thrombocytopenia. 183 DEGs (31 up- and 151 down- reg-

ulated) between pSS patients with and without thrombocytopenia(a, c). 459 DEGs between 

pSS associated thrombocytopenia patients and healthy individuals were identified (2up- and 

457 down- regulated) (b, d). The overlap among the 2 groups contained 19 genes represents 

the DEGs specified in pSS associated thrombocytopenia (e).

Figure 2.  KEGG pathway analysis.
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Background: Primary Sjogren’s syndrome (pSS) is a chronic autimmune dis-
ease mainly characterized by the inflammation of exocrine glands. There two key 
insights into pSS pathogenesis, which included “IFN signature” and hyperactivity 
of B cells. mRNA and microRNA (miRNA) are very important to control the gene 
expression.
Objectives: In this research, we analyzed the differentially expressed genes 
(DEG) and miRNA of B cells in pSS patients by RNA-sequencing. And we aim to 
preliminarily screen out some special miRNAs and target gene loci that may be 
involved in transcription regulation of B cells of pSS.
Methods: Peripheral blood samples from 3 pSS patients and 3 age-matched 
healthy controls (HC) were collected. CD19+ B cells were sorted by Magnetic cell 
sorting method. Total RNA was extracted and cDNA of transcriptome or miRNA 
analysis were prepared and RNA-sequencing was performed to screen the DEG 
and miRNA. The GO Terms was used to uncover the biological function of DEGs, 
and the KEGG pathway enrichment was used to find out the related signal path-
way. The mRNA-miRNA conjoint analysis was also performed.
Results:
	 1.	 There were a total of 73 significantly DEGs in B cells of pSS patients com-

pared to HC, including 51 upregulated DEGs (such as IFI44L, IFI44, IFIT1, 
IFITM1, IFIT3, IFIT2, IRF7, IFI6 and ISG15)and 22 downregulated DEGs 
(such as ESR2 and EGR1). GO Terms and KEGG pathway analyses showed 
that most of the upregulated DEGs were enriched in IFN signaling and IFN 
regulatory pathway, and also showed the relationship with microbial infection, 
such as influenza A virus, hepatitis C virus, measles and herpes simplex virus.

	2.	 There were five significantly differentially expressed miRNAs, including hsa-
miR-4485-3p, hsa-miR-144-5p, hsa-miR-144-3p, hsa-miR-451a, hsa-miR-
4732-3p. GO Terms and KEGG pathway analyses showed that most of the 
target genes which regulated by those miRNAs were enrichment on herpes 
simplex virus and TGF-β signaling pathway.

	3.	 DEG and differentially expressed miRNAs conjoint analysis showed that the 
target DEGs which regulated by those miRNAs participated in cytoskele-
ton formation and modification of DNA or RNA, such as RASD2, CKAP4, 
SPARS2L METTL.

Conclusion: There were 51 upregulated DEGs and 22 downregulated DEGs in 
B cells of pSS patients. GO Terms and KEGG pathway analyses showed that 
most of the upregulated DEGs were enriched in IFN related signaling pathway, 
and also showed the significant relationship with microbial infection.
Conjoint analysis showed that the target DEGs which regulated by differentially 
expressed miRNAs participated in cytoskeleton formation and modification of 
DNA or RNA. There maybe more than one regulatory methods lead to DEGs in 
B cells of pSS patients.
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