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Role and mechanism of the bromodomain-containing protein 4 inhibitor JQ1 in vascular calcification
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Abstract: Objective To investigate the expression of bromodomain-containing protein 4 (BRD4) in vascular calcification, to evaluate
the effect of its inhibitor JQ1 on vascular calcification, and to explore the underlying mechanisms. Methods Vascular smooth muscle cells
(VSMCs) isolated from rats were cultured under high-phosphate conditions to induce calcification and then treated with JQ1. Calcification of
the VSMCs was assessed via calcium content determination, Alizarin Red staining, and von Kossa staining. Protein expression levels of
BRD4, RUNX2, and ACSL4 were determined by Western blot. The acute aortic calcification was induced in C57BL/6) mice through
subcutaneous injection of VD,, followed by intraperitoneal injection of JQ1. Aortic calcification of mice was evaluated through calcium
content determination and Alizarin Red staining, and protein expression levels of BRD4 and RUNX2 were detected by Western blot. The
effect of JQ1 on BRD4 enrichment at the ACSL4 promoter region was analyzed using published ChIP-seq data from the NCBI database.
Results BRD4 expression was significantly upregulated in calcified VSMCs. JQI significantly alleviated vascular calcification both in vivo
and in vitro, and downregulated the expression of BRD4 and RUNX2. Moreover, JQ1 significantly reduced BRD4 enrichment at the
promoter region of ACSL4, thereby inhibiting ACSL4 transcriptional activity. Conclusion JQ1 inhibits vascular calcification. This effect
may be mediated by downregulation of BRD4 expression, which subsequently reduces ACSL4 transcriptional activity and ultimately inhibits
ferroptosis in VSMCs.
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ACSL4(1:2000) .GAPDH(1:5 000) —HiHi B , 4 °C
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I8 e e e B R AR SR L, &R T & 1 30 min, fff
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S B, A JEATELAR B K I A - T JUL 2 0 P e o A 5 2

Akt B, BRD4 25 [ 7E Z PR 540 S R i e o
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