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Introduction. Cardiac fibrosis, defined by the excess deposition of extracellular matrix (ECM) associated with myocardial stiffness and diastolic dysfunction, is a pathological feature in >90% of heart failure patients. There are currently no effective cardiac anti-fibrotics, with previous approaches failing due to 1) multiple drivers of cardiac fibrosis, and 2) limited cardiac models capturing underlying human pathophysiology.
Aims. To define pro-fibrotic mechanisms that regulate the development of fibrosis in human cardiac organoids (hCO). 
Methods. The direct effects of pro-fibrotic stimuli (endothelin-1, 0.1(M; angiotensin II, 1(M; TGFβ, 10(M; PAR1, 1(M; and “fibrotic cocktail” mix of these stimuli) on hCO contractile force, rate and contraction kinetics were analysed from 10 second videos using custom Matlab scripts (Mills et al, 2021; Voges et al 2023). These functional measures were complemented with mass spectrometry-based proteomics to identify cardiac proteome changes by each fibrotic driver, utilising correlation and differential abundance analyses. 
Results. Individual fibrotic stimuli generated a range of different effects on hCO contraction at 24hrs, with endothelin-1 leading to a 37% prolongation of relaxation time (p.adj <0.0001), characteristic of diastolic dysfunction. Combination of fibrotic stimuli led to contrasting effects on contractile function. Equally, fibrotic stimuli alone and in pro-fibrotic cocktail differentially modulated ECM proteins, including thrombrospondin-1, which increased abundance by 14% with ET-1, 65% with PAR1 and 80% with TGFβ versus untreated hCOs, but 285% with the fibrotic cocktail (p.adj=0.02). 
Discussion. While each stimuli led to changes in ECM and its regulatory proteins, the composition of matrix components seemed to govern contractile dysfunction rather than total ECM production. The complex interactions between the multiple cardiac fibrosis drivers highlight possible new signalling pathway targets and an exciting opportunity to dissect the underlying nuance underpinning cardiac fibrosis. By combining ‘omics technologies with functional analysis in cardiac organoids we hope to identify new anti-fibrotic targets.
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