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Abstract 
Heart failure, often triggered by acute myocardial infarction, is an increasingly prevalent
disease characterised by loss of cardiomyocytes, inflammation, accumulation of fibrosis,
chamber remodelling and reduced cardiac output. Adequate control of inflammation after
myocardial infarction is critical for efficient repair and sets the stage for tissue regeneration.
E.g., the ability of neonatal mouse hearts for regenerating critically depends on the immune
system and differences in the regulation of inflammatory responses between neonatal and
adults after MI might contribute to the failure of adult heart regeneration.

Control of Innate Immune Cell Trafficking and Clearance by
REG Proteins in the Diseased Heart
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We previously found that Regenerating islet-derived proteins (REG) regulate recruitment of
immune-modulatory macrophages to the site of myocardial damage. Reg3β, Reg3γ and Reg4
are expressed in a distinct, highly regulated temporal pattern after MI, which differs between
neonatal and adult hearts. Loss– and gain–of–function studies combined with RNA
sequencing of cardiac tissue macrophages revealed a selective recruitment of inflammatory–
associated MHC–II ᶦh/Ly6Cˡo  and MHC–IIˡo /Ly6Cˡo   macrophage subsets by Reg3β, Reg3γ and
Reg4 after MI. Genetic inactivation of Reg3β caused prolonged persistence of neutrophil
granulocytes (Nphs) within damaged regions, associated with cardiac rupture Nphs are no
longer confined to the infarcted area in the absence of Reg3β but infiltrate the remote zone.
Intriguingly, Reg3β binds to a subset of Nphs, which show dramatically decreased viability in
contrast to Reg3β–low Nphs. Treatment of cultured Nphs with different Reg homologues
indicate that Reg3β, Reg3γ and Reg4 induce cell death in a subpopulation of Nphs most likely
via destabilization of the lysosomal membrane. Our data indicate that Reg genes are part of an
endogenous regulatory loop that restricts the persistence of Nphs in the infarcted heart to
ensure efficient myocardial healing and/or regeneration. 


