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The target of celastrol acting on HSP60 against pulmonary fibrosis
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Abstract: Celastrol, extracted from Tripterygium wilfordii, is a natural pentacyclic triterpene compound,
which has an anti-pulmonary fibrosis effect. However, its effect, binding targets and regulatory mechanism in
pulmonary fibroblasts remain unclear. In this study, we found that celastrol could prevent fibroblast-myofibroblast
transformation (FMT) by significantly inhibiting transforming growth factor f1 (TGF/1)-induced a-smooth muscle
actin and type I collagen expression. Previous studies suggested that heat shock protein 60 (HSP60) may be the
target of celastrol. This study confirmed the direct interaction between celastrol and HSP60 through cellular
thermal shift assay and surface plasmon resonance experiment, and demonstrated that the K, value of celastrol
binding to HSP60 was 8.59 pmol-L". Further studies showed that knockdown of HSP60 promoted TGFA1-induced
FMT, especially in the medium and low dose TGF/S1 treatment group, and that the anti-FMT effect of celastrol was
significantly weakened after HSP60 knockdown. These results indicated that HSP60 was involved in maintaining
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the resting state of fibroblasts, and the anti-FMT effect of celastrol was dependent on HSP60. Furthermore, the

autophagy promotion and antioxidant effects of celastrol were also weakened after HSP60 knockdown. In

conclusion, celastrol inhibits FMT by targeting HSP60, thus exerting anti-pulmonary fibrosis function.
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Hr (one-way ANOVA), P < 0.05 N % 55 2% HEBEAH %
TR o BE RN BME £ A2 (x £ 5).
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Figure 1 The cell viability inhibition of celastrol in HPF. The
effect of celastrol on cell viability with or without 5 pg-mL" TGFA1
for24 and 48 h. n =3,x 5. P <0.001. ns: Not significant; CLT:
Celastrol; TGEp1: Transforming growth factor f1; HPF: Human

pulmonary fibroblast
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Figure 2 The inhibition of celastrol on TGFf1 induced FMT. aSMA and COL1A2 expression in HPF under 5 ug-mL" TGFf1 with or

without celastrol treatment. Quantified expression of aSMA and COL1A2. n=3,x+s. ‘P <0.05, "P<0.01, ""P<0.001. FEMT: Fibroblast-

myofibroblast transformation; aSMA: a-Smooth muscle actin; COL1A2: Collagen 1 A2
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Figure 3 Confirmation of HSP60 as the direct target of celastrol. A: The binding affinity of celastrol with HSP60 was analyzed by SPR

assay; B, C: Temperature-dependent (B) and dose-dependent (C) CESTA analysis of HSP60 stability with or without celastrol treatment.

HSP60: Heat shock protein 60; SPR: Surface plasmon resonance; CESTA: Cellular thermal shift assay
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Figure 4 Effects of HSP60 on TGFA1 induced FMT and inhibition of celastrol on FMT. A: aSMA and COL1A2 expression under 10, 5

and 2.5 pg-mL™" concentrations of TGFfS1 treatment in control and HSP60 siRNA transfected HPF. Quantified expression of aSMA and

COL1A2; B: aSMA and COL1A2 expression under 5 pg-mL" TGFS1 with or without celastrol treatment in control and HSP60 siRNA trans-
fected HPF. Quantified expression of aSMA and COL1A2. n=4,x+s. 'P<0.05, "P<0.01, ""P<0.001
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Figure 5 Effect of HSP60 on antioxidant function of celastrol. A: LC3 T and II relative expression under 5 pg-mL"' TGEA1 with or without

celastrol treatment in siRNA transfected HPF. Quantified expression of LC3 I and II relative expression; B: Confocal imaging of ROS
stained by CellROX Deep Red and nuclear stained by DAPI. Scale bar: 50 um. n =3, x £s. "P < 0.05, "P < 0.01, ""P < 0.001. DAPI: 4,6-

Diamino-2-phenyl indole; LC3: Light chain 3
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