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Upregulation of miR-498 suppresses Th17 cell differentiation by targeting STAT3

in rheumatoid arthritis patients
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Abstract: To investigate the effect and mechanism of miR-498 on Th17 cell differentiation of peripheral blood mononuclear cells
(PMBCs) in rheumatoid arthritis (RA) patients, peripheral blood samples were collected from RA patients and healthy controls,
respectively. The proportion of CD4IL-17"T cells (Th17 cells) or CD4 FOXP3"T cells (Tregs) in T cells and the Th17/Treg ratio
were identified by the flow cytometer. The STAT3 and miR-498 expression were measured by Western blot and real-time PCR, respectively.
ELISA was used to detect IL-17 concentrations. Luciferase assay was performed to confirm that miR-498 directly targeted the 3’
untranslated region (3°UTR) of STAT3 in CD4" T cells. The effect of miR-498 on Th17 cell differentiation was explored by transfec-
tion of miR-498 mimic and/or pcDNA-STAT3 into CD4" T cells. In PMBCs of RA patients, the Th17/CD4" T cell ratio was signifi-
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cantly increased, while the Tregs/CD4™ T cell ratio was obviously decreased, leading to a higher Th17/Treg ratio. The results

showed a reduced miR-498 expression and an increased STAT3 protein expression in PMBCs, and an increased IL-17 concentration

in serum of RA patients. In cells transfected with wild-type-STAT3-LU, miR-498 mimic significantly reduced the luciferase activity,

STAT3 gene and protein expression, and miR-498 inhibitor had an opposite function. While the miR-498 mimic/inhibitor had no
effect on the luciferase activity and STAT3 expression in cells transfected with mutant-STAT3-LU. CD4" T cells transfected with miR-
498 mimic had a lower Th17/CD4" T cell ratio and IL-17 concentration, however, transfection of pcDNA-STAT3 reversed the effect of
miR-498 mimic on Th17/CD4" T cell ratio and IL-17 concentration. These results suggest that overexpression of miR-498 suppresses

Th17 cell differentiation by targeting STAT3 in RA patients.
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Table 1. General information of RA patients and healthy controls

RA patients (n = 50)

Healthy controls (n = 50)

Age (year) 52.3(32-71) 51.5 (35-70)
Gender (male/female) 40/10 41/9

Course of disease (year) 9.5 (1-22) -

RF (positive/negative) 33/17 -

ESR (average) (mm/h) 53.7 (30-78) 8.5 (5-18)
CRP (average) (mg/L) 65.4 (25-147) 3.1 (1-7)
DAS28 (average) 5.9 (4.6-7.0) -

RF: rheumatoid factor; ESR: erythrocyte sedimentation rate; CRP: C reactive protein; DAS28: 28-joint disease activity score.
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Fig. 1. The percentage of Th17 cells or Treg cells in CD4" T cells from PBMCs of RA patients. 4: The percentage of CD4'IL-17" T
cells in CD4" T cells isolated from RA patients or healthy volunteers. B: The percentage of CD4 FOXP3" T cells in CD4" T cells isolated
from RA patients or healthy volunteers. C: The Th17/Treg ratio in RA patients or healthy volunteers. Mean + SD, n = 50. "P < 0.05

compared with control group.
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Fig. 2. The downregulated miR-498 expression and upregulated STAT3 in PBMCs as well as an increased IL-17 concentration in
serum of RA patients. 4: The mRNA expression of miR-498 in PBMCs obtained from RA patients or healthy volunteers. B: The protein
levels of STAT3 in PBMCs obtained from RA patients or healthy volunteers. C: The IL-17 concentration in serum obtained from RA
patients or healthy volunteers. Mean = SD, n = 50. "P < 0.05 compared with control group.
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Fig. 4. Confirmation of the interaction between miR-498 and STAT3. 4: Potential binding sites of miR-498 and STAT3 predicted by
bioinformatical analysis. B: The relative luciferase activity in CD4" T cells co-transfected with miR-498 mimic/pre-NC and vector of
WT or mutant STAT3 (STAT3-WT or STAT3-Mut). The mRNA and protein levels of STAT3 in CD4" T cells co-transfected with miR-

498 mimic or pre-NC. C: The relative luciferase activity in CD4"

T cells co-transfected with miR-498 inhibitor/NC and STAT3-WT or

STAT3-Mut. The mRNA and protein levels of STAT3 in CD4" T cells co-transfected with miR-498 inhibitor or NC. Mean + SD, n = 3.

"P < 0.05 compared with pre-NC or NC-transfected cells.
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Fig. 5. Overexpression of miR-498 inhibits Th17 cell differentiation via targeting STAT3. 4: The percentage of Th17 cells in CD4
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cells and IL-17 levels following transfection with pre-NC, miR-498 mimic, miR-498 mimic+pcDNA and miR-498 mimic+pcDNA-
STAT3. B: The percentage of Th17 cells in CD4" cells and 1L-17 levels following transfection with NC, miR-498 inhibitor, miR-498
inhibitor+si-control and miR-498 inhibitor+siRNA-STAT3. Mean + SD, n = 3. "P < 0.05 compared with pre-NC or NC-transfected
cells; “P < 0.05 compared with miR-498 mimic+pcDNA or miR-498 inhibitor+si-control-transfected cells.
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