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DESCRIPTION
The conjunctiva, a transparent mucous membrane that covers 
the sclera and lines the inside of the eyelids, plays a critical role 
in maintaining ocular surface health. It consists of epithelial cells 
and an underlying stromal layer. The discovery and 
characterization of novel markers for conjunctival epithelial cells 
and stem/progenitor cells are essential for advancing our 
understanding of conjunctival biology and for developing 
targeted therapies for ocular surface diseases.

Novel conjunctival epithelial cell markers

Epithelial cells of the conjunctiva exhibit a unique phenotype 
and functional properties that are important for ocular surface 
protection. Recent advances in molecular biology and 
immunohistochemistry have led to the identification of several 
novel markers specific to conjunctival epithelial cells. These 
markers help delineate the cellular architecture and functional 
zones within the conjunctiva.

One such marker is Cytokeratin 13 (CK13), which is 
prominently expressed in the suprabasal layers of the 
conjunctival epithelium. CK13 distinguishes conjunctival 
epithelial cells from corneal epithelial cells, which predominantly 
express Cytokeratin 3 (CK3). Another important marker is 
Mucin 5AC (MUC5AC), a gel-forming mucin produced by goblet 
cells in the conjunctiva. MUC5AC is critical for maintaining the 
tear film and protecting the ocular surface from desiccation and 
microbial invasion.

Aquaporin 3 (AQP3) is another novel marker that has been 
identified in conjunctival epithelial cells. AQP3 is a water and 
glycerol channel that facilitates fluid transport and cell migration, 
playing a vital role in maintaining epithelial cell hydration and 
homeostasis. The immunolocalization of these markers using 
specific antibodies has provided valuable insights into the 
distribution and function of conjunctival epithelial cells.

Stem/progenitor cell markers

Stem and progenitor cells within the conjunctiva are responsible 
for the continuous renewal and repair of the epithelial layer. 
Identifying specific markers for these cells is important for 
understanding their role in tissue homeostasis and regeneration. 
Several markers have been proposed to identify conjunctival 
stem/progenitor cells, with some overlap with corneal stem cell 
markers.

One of the most well-established markers for epithelial stem cells 
is p63, particularly the ∆Np63 isoform. ∆Np63 is a transcription 
factor that is essential for the proliferative potential and 
differentiation of epithelial stem cells. Immunolocalization 
studies have shown that ∆Np63 is predominantly expressed in 
the basal layer of the conjunctival epithelium, suggesting that this 
layer harbors a population of stem/progenitor cells.

Another marker, ATP-binding cassette sub-family G member 2 
(ABCG2), is a transporter protein associated with stem cell 
properties, including drug resistance and protection against 
oxidative stress. ABCG2 expression has been localized to the 
basal epithelial cells of the conjunctiva, further supporting the 
presence of a stem/progenitor cell niche in this region.

Nestin, an intermediate filament protein, has also been identified 
as a marker for conjunctival stem/progenitor cells. Originally 
characterized as a neural stem cell marker, nestin is expressed in 
various tissues during development and regeneration. Its 
presence in the conjunctival epithelium suggests a role in 
maintaining the stem/progenitor cell population.

Immunolocalization techniques

Immunolocalization is a potential technique used to visualize the 
distribution of specific proteins within tissues. This method 
involves the use of primary antibodies that bind to the target 
protein and secondary antibodies conjugated to a detectable 
label, such as a fluorescent dye or an enzyme. The labeled
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antibodies allow for the visualization of the target protein under
a microscope.

For conjunctival tissue, immunolocalization typically involves
cryosectioning or paraffin embedding, followed by antibody
staining. Fluorescence microscopy is commonly used to detect
and image the labeled antibodies, providing high-resolution
localization of the markers within the tissue.

Applications and future directions

The identification and immunolocalization of novel
conjunctival epithelial cell markers and stem/progenitor cell
markers have several important applications. In clinical
diagnostics, these markers can be used to develop assays for
detecting conjunctival diseases and assessing the extent of
epithelial damage. In regenerative medicine, understanding the
distribution and function of these markers can aid in the
development of stem cell-based therapies for ocular surface
reconstruction.

Future research should focus on further characterizing the
functional roles of these markers in conjunctival biology. This
includes investigating the signaling pathways that regulate the
expression and activity of these markers and their interactions
with other cellular and extracellular components. Additionally,
the development of more complicated imaging techniques and
the use of single-cell sequencing technologies will provide deeper
insights into the heterogeneity and dynamics of conjunctival
epithelial and stem/progenitor cells.

The immunolocalization of novel conjunctival epithelial cell
markers and stem/progenitor cell markers has significantly
advanced our understanding of conjunctival biology. These
markers provide valuable tools for identifying and characterizing
different cell populations within the conjunctiva, paving the way
for improved diagnostic and therapeutic strategies for ocular
surface diseases. Continued research in this field will
undoubtedly yield further insights into the complex cellular
architecture and regenerative potential of the conjunctiva.
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