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Abstract
Background

Renal fibrosis is characterized by the accumulation of fibroblasts and excess deposition of
extracellular matrix (ECM). It is also a common pathway which results in a progressive loss of
renal function. Endothelial-Mesenchymal Transition (EndoMT), a newly recognized type of cellular
transdifferentiation, in which endothelial cells lose their specific markers and acquire a
mesenchymal or myofibroblastic phenotype. Recently, the studies have demonstrated that EndoMT
may be a critical mechanism in the pathogenesis of cardiac and kidney fibrosis. Endothelial cell
specific molecule-1 (ESM-1) is a soluble proteoglycan, which is shown to be related to the
inflammation reaction. However, the contribution of ESM-1 in the pathogenesis of chronic kidney
disease (CKD) has not been fully elucidated. Unilateral Ureteric Obstruction (UUQO), which will
result in Kidney injury and scarring, has become one of the most popular models of CKD due to its
capability of generating a progressive renal fibrosis. In this study, we analyze the role of ESM-1 in
CKD.

Materials & Methods

Unilateral Ureteric Obstruction (UUO) in C57BL/6 mouse was used as a CKD model. Under
inhalation of anesthesia with isoflurane, we operated unilateral ureteral obstruction(UUO) surgery
on their left ureters. The expression of ESM-1 in tissue was investigated by Immunohistochemistry
stain (IHC stain). The expression of mMRNA was measured by QPCR. The overexpression of protein
after transient transfected with GFP-ESM-1 plasmid in HK2 cells was investigated by western blot
and immunofluorescence assay. The expression of EndoMT marker was measured by western blot.
Wound healing assay was used to investigate cell migration. Cell growth rate was detected via MTT
assay and colony formation.

Results

The results showed that ESM-1 increased in the kidney of UUO mouse, and the expression of
MRNA increased in the UUO mouse’s kidney at 7 and 14 days after ureter obstruction. On the other
hand, transfection with GFP-ESM-1 plasmid in HK2 enhanced the expression of ESM-1 and
EndoMT marker, like Vimemtin and MMP9. The data of wound healing also demonstrated that
HK2 cell transient transfected with GFP-ESM-1 plasmid enhanced the ability to migrate. However,
the result of MTT assay demonstrated that transfection has no influence in cell growth rate.
Conclusions

These results obviously demonstrate that the expression of ESM-1 increase after ureter obstruction.
And the overexpression of ESM-1 also increase EndoMT relative proteins in vitro. In conclusion,
we demonstrated the association between ESM-1 expression and renal fibrosis. Thus, ESM-1 might
involve in fibrotic disorders via EndoMT pathway. In future, we’ll set up ESM-1 knockout mice to
investigate the molecular mechanism in renal fibrosis progression.
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