












aquaporin 1, and Na+-K+ ATPase indicated that the established
NRCE cell line still has potencies to carry out normal
functions of transmembrane transport, which coincides with
the results obtained from immortalized NRCE cell lines [10].

Since cell junctions are absolutely necessary for MCE
cells to maintain the intact endothelium for achieving stable
corneal hydration status [37], verification of the expression of
junction proteins of NRCE cells was of great importance in
cell line characterization. So far, MCE cells are found to have
tight junction-associated proteins [38], gap junction-
associated proteins [39], anchoring junction-associated
proteins [40], and these adhesion junction-associated proteins
mediate and strengthen close cell-cell and cell-matrix
associations [18,41]. The results of fluorescent
immunocytochemistry in this study showed that NRCE cells
maintained stable expression of zonula occludens protein 1
(an intercellular tight junction-associated protein),
connexin-43 (an intercellular gap junction-associated
proteins), N-cadherin (an intercellular anchoring junction-
associated protein), and integrin αv/β5 (a cell-matrix
anchoring junction-associated protein), and the expression
levels of these proteins were similar to those of NRCE cells
in vivo (data not shown). All these results suggested that the
established NRCE cell line still maintains potency to establish
normal cell-cell and cell-extracellular matrix junctions. This
expression pattern of cell junction proteins in NRCE cells is
different from that of in vitro cultured human corneal
endothelial cells [42].

Established cell lines, especially those immortalized by
oncogene transfections, may have latent potency of

tumorigenicity and abnormal phenotypes [7,10]. Nude mice
were utilized to verify the tumorigenic potency of the
established cell line in this study. It was found that the
established NRCE cell line had no latent potency for
tumorigenicity, implying that the NRCE cell line can be used
safely for studies of normal corneal endothelial cells and
reconstruction studies of tissue-engineered corneas in rabbit
models.

Good biocompatibility between corneal cells and
scaffold carriers is a vital precondition for reconstruction of
tissue-engineered corneas. In this study, NRCE cells, cultured
in a growth factor-free medium, could form confluent cell
sheets on denuded amnions. The cell sheets were tightly
attached to denuded amnions, almost identical to that of rabbit
corneal endothelium in vivo. The excellent biocompatibility
with denuded amnions implies that the established cell line
might be feasible for reconstruction studies of tissue-
engineered corneal endothelia [12,43].

In conclusion, a novel continuous untransfected NRCE
cell line with normal characteristics and functional protein
expression has been established from New Zealand white
rabbits, and this cell line can be used for studies of normal
corneal endothelial cells and reconstruction of tissue-
engineered corneal endothelia in rabbit models. Functional
studies of NRCE cells and reconstruction of tissue-engineered
rabbit corneal endothelia are underway in our laboratory.
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