Tbx20 is a repressor of pericyte PDGFRβ during cardiac ageing
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Ageing leads to the progressive deterioration of cardiac function and structure. Although the
relationship of age-related remodelling with cardiomyocyte hypertrophy, fibrosis, and endothelial
cell dysfunction is well documented, its effects on cardiac pericytes have not been studied.
Here, we have combined single-nucleus-RNA-sequencing, imaging, and molecular biology
approaches to describe the effects of age on cardiac pericytes. We show that ageing leads to a
dilation of cardiac capillaries and a reduction of pericyte coverage. The analysis of differentially
expressed regulatory genes revealed that the expression of the cardiogenic transcription factor
Tbx20 is increased in cardiac pericytes of aged mice hearts. To do so, we have used TRIAGE, a
method that uses epigenetic data from diverse cell types to identify cell-type specific genes
controlling cell differentiation and function from single-cell- or single-nucleus-RNA-sequencing.
We show that Tbx20 acts as a repressor of Platelet Derived Growth Factor Receptor Beta
(PDGFRβ), a classical pericyte marker, which is essential for pericyte function. The
overexpression of Tbx20 is sufficient to inhibit PDGFRB expression, while its silencing enhances
the expression of PDGFRB in pericytes in vitro. Furthermore, the expression of Tbx20 regulates
pericyte adhesion in a similar manner: the upregulation of Tbx20 reduces pericyte adhesion and
its silencing increases cell adhesion supporting our primary observation in which aged hearts
show a reduction of pericyte coverage. We could not detect any effect on the expression of
extracellular matrix genes upon Tbx20 overexpression and the regulation of Tbx20 did not
contribute to cellular senescence supporting that PDGFRB regulation may be the major
mechanism of action.
These results identify the increased expression of Tbx20 as a feature of aged pericytes in the
heart, which could represent a potential therapeutic strategy to treat age related cardiac
microcirculatory dysfunction and maintain pericyte function and coverage in the aged heart.

