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The vascular endothelium of the adipose tissue gives
rise to both white and brown fat cells
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Adipose tissue expansion involves the enlargement of existing adipocytes, the differen-
tiation of adipocyte progenitors, and the development of the supporting vascular network.
Although some data suggest that the adipocyte progenitors reside in the vasculature of
the adipose tissue, their identity is not completely clear [1,2]. Here we address the hypoth-
esis that a population of adipocytes derives from an endothelial cell (EC) lineage.

We performed a detailed morphological analysis in developing murine WAT and BAT
in order to highlight the features of adipocyte precursors. In addition, we used the VE-Cad-
herin-Cre/R26R mouse model to address the relationship between vascular ECs and adi-
pose cells development. This lineage tracing model allowed the identification of cells that
express the EC gene VE-Cadherin at any point during differentiation. Finally, we analyzed
capillary sprouts arising from human subcutaneous fat tissue to evaluate the hypothesis
that ECs forming these structures possess the capacity to transform into adipocytes.

Ultrastructural analysis of discrete areas of intense adipogenesis, that we designated
vasculo-adipocytic islets, revealed the presence of rare endothelial-pericytic cells that
could represent an intermediate developmental step between the EC and the preadi-
pocyte stage. Lineage tracing experiments using the VE-cadherin promoter revealed the
expression of reporter genes in ECs, preadipocytes and adipocytes in white and brown
fat depots. Furthermore, capillary sprouts (which have predominantly EC characteristics)
from human adipose tissue were found to express Zfp423, a recently identified marker of
preadipocyte determination [3]. In response to PPARY activation the ECs lost progressive-
ly their structural and molecular characteristics, and formed structurally and biochemical-
ly defined adipocytes.

We report morphological and genetic evidence that adipocytes in white and brown fat
depots originate from cells that display endothelial characteristics and this is in accord-
ance with the results published by other researchers [4] and also with previous works per-
formed in our lab [5].
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