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Background: Systemic lupus erythematosus (SLE) is a heterogeneous autoimmune disease characterized by
immune dysregulation and progressive tissue involvement. Early identification of immune alterations prior to
clinical onset remains a major challenge. This study investigates the immunological transitions from healthy
individuals to preclinical SLE (pre-SLE) and established SLE using single-cell transcriptomic profiling.

Materials and Methods: Peripheral blood mononuclear cells (PBMCs) were collected from 10 healthy
controls, 23 individuals with high genetic susceptibility for SLE (top 5% of SLE polygenic risk score [PRS],
but no clinical diagnosis), and 12 patients with clinically confirmed SLE. Single-cell RNA sequencing
(scRNA-seq) was conducted using the BD Rhapsody platform. Downstream data analysis was performed
using Seurat and complementary bioinformatics tools to cluster cells, identify differentially expressed genes
(DEGsS), and perform pathway enrichment analysis.

Results: Unsupervised clustering and UMAP projection annotated five major immune cell types—B cells,
CD4* T cells, CD8* T cells, monocytes, and NK cells—which were further grouped into lymphoid and myeloid
lineages. The myeloid-to-lymphoid (M/L) ratio showed a progressive increase from healthy controls to pre-
SLE and SLE groups, indicating enhanced myeloid cell prevalence along the disease trajectory. Volcano plot
analysis of DEGs revealed that pre-SLE individuals already exhibited significant transcriptional shifts, notably
upregulation of immune activation markers such as IFI44L and XAF1. These molecular perturbations
preceded clinical disease onset and were further accentuated in SLE patients.

Conclusion: Our single-cell analysis reveals progressive immune dysregulation from genetically susceptible
individuals to those with overt SLE. The distinct gene expression profiles and altered immune compositions
suggest that molecular signatures such as IFI44L and XAF1 may serve as early biomarkers and potential
therapeutic targets. These findings enhance our understanding of lupus pathogenesis and support the
development of precision strategies for early intervention.
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Figure Single-cell RNA sequencing reveals progressive immune alterations across healthy controls, preclinical
SLE (pre-SLE), and SLE patients.

(A) UMAP visualization of peripheral blood mononuclear cells (PBMCs) from all participants clustered using
the Seurat pipeline, with clusters annotated into 19 transcriptionally distinct subpopulations. Annotation of
major immune cell lineages into B cells, CD4* T cells, CD8" T cells, dendritic cells (DCs), monocytes, natural
killer (NK) cells, and progenitor cells. Quantification of the myeloid-to-lymphoid ratio in healthy controls
(blue), pre-SLE (orange), and SLE patients (red), indicating a progressive shift toward myeloid predominance.
Heatmap showing relative abundance of lymphoid subpopulations across groups, including memory and naive
B cells, NK cells, CD8" naive and cytotoxic subsets (MAIT, GZMK), and CD4" subtypes (naive, Treg, Teff).
(B) Dot plot depicting differentially expressed genes IF144L and XAF1 between healthy controls and pre-SLE
individuals in selected lymphoid subsets. Dot size indicates statistical significance (—logio adjusted p-value)
and color denotes log: fold change.
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Background: SLE pathogenesis involves cell death to release autoantigens, forming immune complexes with
visceral deposition to develop alveolar hemorrhage (AH) and lupus nephritis (LN), etc. SARS-CoV-2 infection
can induce SLE flares. Despites elucidated cell death mechanisms by SARS-CoV-2-associated RNAs/proteins,
the role of 3-chymotrypsin-like protease (3CLpro) remain unexplored.

Methods: Peripheral blood (PB), urine and lung/renal tissues were from SLE with post-COVID-19 flares.
Lentivirus (LV)-3CLpro, LV-miR-146a, CRISPR-Cas6/Csm-SNHG16, sh-TRAF6 and sh-miR-146a were
generated. mTOR protein were mixed with 3CLpro. LV-3CLpro-transfected alveolar cells were analyzed for
cell death and expression of apoptosis/autophagy inhibitors and NLRP12 (NF-kB repressor). Pristane-induced
AH mice received LV-3CLpro or LV-3CLpro/sh-TRAF6 intra-pulmonary delivery. Pristane-induced LN mice
were under LV-3CLpro infusion.

Results: There were lower miR-146a and higher TRAF6 (miR-146a-target molecule), SNHG16 (miR-146a-
endogenous RNA), cell death-related p53/LC3 and IL-6 levels in PB mononuclear cells and AH lung tissues
from SLE with post-COVID-19 flares. mMTOR was cleaved by 3CLpro. LV-3CLpro-transfected cells had lower
miR-146a, apoptosis/autophagy inhibitors and NLRP12 expression and higher TRAF6, SNHG16, p53/LC3
and IL-6 levels with increased apoptosis/autophagy formation. LV-3CLpro infusion enhanced AH by
increasing intra-pulmonary cell death through reducing apoptosis/autophagy inhibitors and NLRP12
expression, while AH was suppressed by LV-3CLpro/sh-TRAF6 infusion. There were lower TRAF6 and
SNHG16 and higher miR-146a and IFN-g levels in urine sediment cells and LN renal tissues from SLE with
post-COVID-19 flares. LV-3CLpro delivery aggravated LN with increased proteinuria, 1gG anti-RNP and
glomerular proliferation/IgG deposition.

Conclusions: Our results demonstrate the role of cell death by 3CLpro-mediated cleavage of
apoptosis/autophagy inhibitors and NLRP12 in post-COVID-19 SLE flares.



TLR7-Mediated Regulation of Signaling and Phenotypic Changes by R837 in Pulmonary Artery
Smooth Muscle Cells

TLR7 /A $R8373H 0 "% T fovimie A 4 By £ |1

Xiao-Fan Huangl, Huang Kun-Lun2,3, Chun-Hsien Wu4, Yi-Lin Chiu5, Fu-Chiang Yehl

Foaeml F# 423 L& F4 MRS Fhwl

1 Division of Rheumatology, Immunology and Allergy, Department of Internal Medicine, Tri-Service General
Hospital, National Defense Medical Center, Taipei, Taiwan

2 Institute of Aerospace and Undersea Medicine, National Defense Medical Center, Taipei, Taiwan.

3 Division of Pulmonary and Critical Care, Department of Internal Medicine, Tri-Service General Hospital,
National Defense Medical Center, Taipei, Taiwan.

4 Division of Cardiology, Department of Internal Medicine, Tri-Service General Hospital, National Defense
Medical Center, Taipei, Taiwan.

5 Department of Biochemistry, National Defense Medical Center, Taipei, Taiwan.

1 i ??Fmg & &%51‘%& BB

2 Eﬂﬂl‘ﬁ%ﬁﬁrﬁbm% 3 ;‘ﬁ}%%????;j e

3Hp FERz BAFRP Pt £ F

4 P FE Rz ERF P FI0C TR

5 B FRLp B Y A

Abstract

Background: Our previous study has demonstrated that Toll-like receptor 7 (TLR7) activation of
plasmacytoid dendritic cells (pDCs) promotes autoimmune disease-associated pulmonary arterial
hypertension (PAH) in rat. However, the direct effects of TLR7 activation on pulmonary vascular cells remain
unclear. In this study, we investigated the impact of R837, a selective TLR7 agonist, on human pulmonary
artery smooth muscle cells (HPASMCs).

Methods: HPASMCs were treated with R837, followed by MTT assay, flow cytometry, and western blot
analysis to investigate the associated signaling pathways.

Results: Our preliminary data showed that R837 increased the viability of HPASMCs. To further explore the
underlying mechanisms, we examined markers of cell proliferation and found that PCNA expression was
upregulated, suggesting that R837 promotes HPASMC proliferation by activating the cell cycle. Additionally,
we observed increased expression of signaling proteins associated with the Akt, STAT3, and MAPK (ERK1/2
and p38) pathways. To assess whether R837 induces phenotypic switching in HPASMCs from a contractile
to a synthetic state, which is evident in human PAH, we analyzed the expression of relevant markers. The
results revealed upregulation of Snail, Twistl, TIMP-1, and vimentin, indicating a transition toward a
synthetic phenotype. We further explored the involvement of TLR7 signaling, a pathway well characterized
in immune cells. While TLR7 expression itself was not significantly altered, the expression of MyD88, NF-
kB, TNF-a, and IL-1B was markedly increased, supporting activation of the TLR7-associated signaling
cascade.

Conclusion: Our findings suggest that R837 activates TLR7-mediated signaling pathways in HPASMCs,
thereby promoting cell proliferation and inducing phenotypic transition.
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The anti-inflammatory effect of Atracylodin in the mouse model of autoimmune hepatitis
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Abstract

Background:

Autoimmune hepatitis (AIH) is an immune-mediated liver inflammation that leads to hepatocyte damage with
progression of liver cirrhosis. Atractylodin (ATL) is a naturally derived compound extracted from the rhizome
of Atractylodes and is noted for its antioxidant, antitumor, and immunoregulatory properties. The primary aim
of this study is to evaluate ATL's impact on in the mice of AIH and to investigate its pharmacological effects
and potential mechanisms.

Methods:

Concanavalin A (Con A) is used to induce AIH models in mice, resulting in severe liver inflammation and
immune responses involving multiple signaling pathways and the activation of various immune cells. Mice
were randomly divided into four groups (n=8): (1) normal control group; (2) vehicle (10% DMSO and 90%
glyceryl trioctanoate)-Con A treatment group (Con A/V); (3) Con A-ATL 50 mg/kg treatment group (Con
A/ATL 50); and (4) Con A-ATL 100 mg/kg treatment group (Con A/ATL 100). The mice in each group were
euthanized; their livers and blood were collected for pathological examination.

Results:

ATL had significant anti-inflammatory effect in the mice of Con A-induced AIH. Con A induced a significant
upregulation of the expression of pro-inflammatory cytokines IL-1p, TNF-a, and IL-17a in the liver of mice
and this inflammatory effect was alleviated by ATL treatment (50 and 100 mg/kg). ATL could attenuate the
apoptosis of Con A-induced AIH. The proportion of CD4 T cells secreting IFN-y and IL-17 in the Con A
group was significantly higher than that in the control group. After treatment of ATL 100 mg/kg, this
inflammatory effect may be reduced.

Conclusion:
This study confirmed that ATL has powerful anti-inflammatory and immunomodulatory effects in the mice
of AIH. ATL may serve as a potential therapeutic candidate for AIH.



