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ELUCIDATION OF THE ROLE OF NONCARDIOMYOCYTES IN HEART FAILURE AND
DEVELOPMENT OF NEW TREATMENT METHODS BASED ON THE ELUCIDATION OF
MULTI-ORGAN INTERACTIONS.
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In this study, using a mouse model of heart failure, we identified a distinct subpopulation
of fibroblasts that becomes activated during the development of heart failure. This fibroblast
population is characterized by prominent expression of the oncogenic transcription factor MYC,
which induces the expression of CXCL1, a chemokine involved in intercellular communication.
We further demonstrated that CXCL1 acts on its receptor CXCR2, which is expressed on
cardiomyocytes, thereby directly impairing cardiomyocyte contractile function.

Specifically, mice with fibroblast-specific deletion of Myc exhibited attenuated deterioration
of cardiac function under heart failure conditions, whereas mice with forced overexpression of
Myec in fibroblasts showed markedly worsened cardiac dysfunction. Moreover, pharmacological
inhibition of the CXCL1-CXCR?2 signaling axis significantly alleviated cardiac functional decline
in heart failure models.

These findings provide compelling evidence that fibroblasts actively contribute to the onset
and progression of heart failure, rather than serving merely as passive mediators of fibrosis.
Furthermore, analysis of human failing heart samples revealed that, similar to the observations
in mice, fibroblasts in human heart failure express MYC and exhibit activation of the MYC-
CXCL1 signaling pathway. This suggests that the mechanisms identified in this study are
conserved in human disease and may represent a therapeutically targetable pathway in heart
failure.






