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• Of the 21 interactions observed in the central cornea, 43% were fusing with basal corneal epithelial cells.
• Nerves undergoing fusion were twice as large in diameter as standard corneal stromal nerves.
• Fusing nerves lack mitochondria and functional microtubules.
In this study a novel form of cell interaction in the cornea was discovered and phenotypically defined; this form of 
cell interaction occurs exclusively in the central cornea, involves a nerve axon twice as large as nerves penetrating 
the basal lamina and contributing to the epithelial nerve plexus, and is devoid of mitochondria and microtubules.
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It is generally accepted that corneal 
stromal nerves penetrate through the 
epithelial basal lamina to form intra- 
epithelial nerves. While conducting an 
electron microscopic examination of 
the mouse cornea, we observed a sub- 
group of stromal nerves fusing with
basal epithelial cells such that the axoplasm merged with the   
epithelial cytoplasm. While nerve fusion has been described in 
other tissues, such as muscle/bone during development or        
regeneration, macrophage cells fusing to become the giant cell, 
and egg-sperm fusion at conception, stromal nerve fusion with 
corneal epithelial cells has not been previously described.

Introduction

(1)

Methodology
Twelve corneas from C57BL/6J mice 
(8-12 weeks of age) were fixed in 
gluteraldehyde, heavy metal con-
trasted and embedded in resin 
blocks. Serial block-face images (100 
nm intervals with 150-300 serial im-
ages/z-stack) were obtained using 
an ultramicrotome Gatan 3 View 
system mounted within a Tescan 
MIRA 3 SEM field emission scanning 
electron microscope. Z-stacks were 
obtained from the anterior stroma 
in the paralimbus/paracentral and 
central cornea. Amira 6.2 software 
was used for segmentation and 3D 
image reconstruction.
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