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The molecular mechanisms underlying
cardiac repair
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In summary, macrophages secrete IFN-f3, activating the IFN-3-IFNAR-p-STAT1
axis in MICFs, leading to increased secretion of CCL2/7/12 chemokines and
subsequent recruitment of more IFN-f3-secreting macrophages. These recruited
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macrophages further enhance STAT1 phosphorylation, establishing a self-
reinforcing positive feedback loop between MICFs and macrophages.
Knockdown of IFNAR disrupts this loop, facilitating efficient reprogramming.
Credit: Hao Wang, Junbo Yang, Yihong Cai, Yang Zhao

A paper, "Macrophages suppress cardiac reprogramming of fibroblasts
in vivo via IFN-mediated intercellular self-stimulating circuit," published
in Protein & Cell uncovers a previously unappreciated mechanism by
which macrophages influence the fate of CFs post-MI.

It demonstrates that macrophage-derived IFN-f3 stimulates the IFN-[3-
IFNAR-p-STATI axis in CFs, leading to the upregulation of chemokines
(CCL2/7/12) that attract more macrophages.

This process forms a positive feedback loop that impedes cardiac
reprogramming. The study also shows that inhibiting the IFN signaling
pathway or depleting macrophages can downregulate STAT1 activation
and improve reprogramming efficiency, promoting cardiac regeneration.

Key findings from the study include:

1. Role of IFN-f in cardiac reprogramming: Macrophage-secreted
IFN-f inhibits the reprogramming of CFs to CMs in vivo by
activating the IFN-B-IFNAR-p-STAT1 pathway, which
interferes with GATA4's function in cardiac gene transcription.

2. Positive feedback loop: Activated CFs secrete CCL2/7/12
chemokines that recruit additional macrophages, which in turn
secrete more IFN-f, enhancing STAT1 phosphorylation and
creating a self-reinforcing loop that suppresses reprogramming.

3. Inhibition of IFN signaling enhances reprogramming: Blocking
the IFN signaling pathway or depleting macrophages reduces

2/3


https://academic.oup.com/proteincell/advance-article/doi/10.1093/procel/pwae013/7635154
https://medicalxpress.com/tags/reprogramming/
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STAT] activation and facilitates cardiac reprogramming,
indicating potential therapeutic targets for cardiac regeneration.

This study elucidates the complex interplay between macrophages and
CFs in the MI microenvironment, highlighting the role of the IFN-[3-
IFNAR-p-STATTI signaling pathway as a critical barrier to cardiac
reprogramming.

By demonstrating that disruption of this pathway improves
reprogramming efficiency and cardiac function in vivo, the research
opens new avenues for developing strategies to enhance cardiac
regeneration.

The findings contribute to understanding the molecular mechanisms
underlying cardiac repair and suggest that targeting the IFN signaling
pathway could be a promising therapeutic approach for myocardial
infarction.

More information: Hao Wang et al, Macrophages suppress cardiac
reprogramming of fibroblasts in vivo via IFN-mediated intercellular self-
stimulating circuit, Protein & Cell (2024). DOI: 10.1093/procel/pwae013
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