Fli1 deficiency promotes CXCL13 expression from macrophages,
contributing to the development of systemic sclerosis
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INTRODUCTION

Systemic sclerosis (SSc) is a multisystem autoimmune and vascular
disease resulting in extensive organ fibrosis. CXCL13 induces
chemotaxis of mature B cells, follicular helper T cells, T helper (Th) 17
cells, and regulatory T cells through its receptor CXCRS5, while inhibiting
angiogenesis by interfering with basic fibroblast growth factor. To
investigate the role of CXCL13 in SSc, we examined the influence of Fli1
deficiency, a potential predisposing factor of this disease, on CXCL13
expression and assessed clinical correlation of serum CXCL13 levels by
multivariate regression analysis.

METHODS

Gene silencing of FL/1 and qRT-PCR

Cells were transfected with 10 nM of FLI/7 siRNA or scrambled non-
silencing RNA using HiPerfect transfection reagent for 72 hours. mRNA
levels of the FLIT and CXCL13 genes in human cells and those of the
Fli1 and Cxcl13 genes in murine macrophages were examined by qRT-
PCR and normalized to mRNA levels of the GAPDH or Gapdh genes.
The measurement of serum CXCL13 levels

Specific ELISA kits were used to measure serum CXCL13 levels in 56
SSc patients (52 women, 4 men; age, median [25 - 75 percentile], 59
years [51.5 - 69]; disease duration, 5 years [2 - 13]) after getting
informed consent.

RESULTS
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Figure 3. Serum CXCL13 levels correlate with mRSS and
pulmonary function test results (%VC and %DLco).
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Table 1. Clinical correlation of serum CXCL13 levels in SSc
Serum CXCL13 levels
Elevated Not elevated P values
(n=27) (n =29)
Sex, no. male : no. female 2:25 2:27 1.0
Age, mean years 59 (54 - 70) 58 (49.5-69) |[0.62
Disease duration, mean years 7.5 (3 -20) 3(1.5-10) 0.034
Skin sclerosis (dcSSc: IcSSc) 18:9 10:19 0.032
Clinical features, %
Pitting scars 48 (13/27) 7 (2/29) 0.0007
Digital ulcers 63 (17/27) 7 (2/29) <0.01
Raynaud’s phenomenon 100 (27/27) 72 (21/29) 0.0046
Telangiectasia 67 (18/27) 33 (9/27) 0.029
Nailfold bleeding 63 (17/27) 69 (20/29) 0.78
Organ involvements, %

Esophageal dysfunction 81 (22/27) 66 (19/29) 0.23
Interstitial lung disease 78 (21/27) 41 (12/29) 0.0073
Decreased %DLco 36 (9/25) 7 (2/28) 0.016
Decreased %VC 27 (7/26) 7 (2/28) 0.072
Elevated RVSP 26 (7/27) 7 (2/29) 0.073
Heart involvement 37 (10/27) 0 (0/29) 0.0002
Scleroderma renal crisis 11 (3/27) 0 (0/29) 0.11

Laboratory findings, %
Elevated serum IgG 30 (8/27) 4 (1/27) 0.024
Elevated ESR 60 (15/25) 35 (9/26) 0.095
Increased CRP 26 (7/27) 24 (7/29) 1.0

Table 2. Factors predicting serum CXCL13 levels determined by
multivariate regression analysis.
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Estimate Standard error P value
Intercept 28.4 18.2 P=0.12
Digital ulcers 53.4 22.3 P =0.020
Interstitial lung disease 67.2 21.5 P =0.0029
CONCLUSION

CXCL13 expression is up-regulated by Fli1 deficiency in macrophages,
potentially contributing to the development of tissue fibrosis,
vasculopathy, and immune activation in SSc, especially ILD and digital
ulcers.

This pathological process may be mediated by a multifaceted role of
CXCL13, such as the regulation of macrophage/B cell interaction, Th17
cell infiltration, and angiogenesis.

The association of Fli1 deficiency with CXCL13 up-regulation in
macrophages further supports the notion that Fli1 deficiency is a critical
predisposing factor of SSc.

Conflict of interest
The authors declare no conflict of interest related to this study.

Copyright © 2017 Yoshihide Asano, e-mail: yasano-tky@umin.ac.jp



