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Abstract

Cardiac fibrosis is defined as the existence of excess collagen-rich fibrotic tissue in the myocardium, which leads

to adverse outcomes such as fatal arrhythmias and heart failure via abnormal muscle relaxation and contraction. Human Cardiac Fibroblaste o _ FHCF FHCE o SMA
Cardiac fibrosis is a major unmet medical need, and the elucidation of novel mechanisms involved in SWA mRNA PN——— Human Cardiac Fibroblasts (Contraction) Vehicle SW033291 - .
fibrogenesis in the heart is required for the development of new therapies for this deadly process. Fibrosis is 25- 16- OVehicle B '
mainly driven by fibroblasts, which secrete extracellular matrix proteins such as collagen. Using a high content c * 14- * - ﬂgﬁiﬁﬁw 1.04 mdy 2
imaging platform, we performed a high throughput phenotypic screen of 546 target focused small molecules 'E 207 12- 301 § 0.6

using three different types of fibroblasts (cardiac, kidney and lung) to discover inhibitors of fibroblast activation £ 45 10- 5§25 <§E g |

driven by the pro-fibrotic growth factor, TGF-B. Nine overlapping ‘hit’” compounds were identified that blocked h 8- Ezu. n L:“j 0.67
myofibroblast activation without overt toxicity. Follow-up studies were performed with SW033291, a compound fz: 101 6- 515_ ° 2 0.4-

that inhibits 15-PGDH, an enzyme that degrades arachidonic acid-derived eicosanoids. Inhibiting eicosanoid E g *# 4+ Eem_ & 0o

degradation with SW033291 blocked cardiac fibroblast activation in vitro and ameliorated angiotensin II- 2- '

mediated cardiac interstitial fibrosis in vivo. RNA-seq data showed that treating activated fibroblasts with 0- 0- > 0.0--=
SWO033291 induced a global dampening of pro-fibrotic gene expression in association with reduced TGF-3 TG;;&E — i i — i i 0 TE,SVFB ) ' .
signaling, and augmented ERK kinase signaling. Follow-up functional studies demonstrated that SW033291- ' Days

mediated inhibition of cardiac fibroblast activation is dependent on stimulation of ERK signaling. Finally, Gene expression and contraction assay in Normal Human Cardiac Fibroblast (NHCF) Immune Fluorescence and gene expression in fibroblasts isolated from a piece of human LV
screening of different eicosanoids implicated 12-(S)-HETE as the anti-fibrotic factor that is induced by SW033291. from LONZA with left ventricular assist device (LVAD): end-stage heart failure

The findings reveal a critical role for eicosanoid degradation in the pathogenesis of cardiac disease, and suggest
potential for 15-PGDH inhibitors for anti-fibrotic therapy.
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