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Keratin (K12) and keratocan (Ktcn, K3.2) are major components of extracellular keratocyte-specific keratin sulfate proteoglycan
(KSPG) in vertebrate cornea epithelium and stroma. It has been suggested that cornea KSPGs modulate intermediate filament that
form cytoskeletal networks in epithelial cells and stroma collagen fibrilogenesis. These two gene, thus, contribute to the corneal
function and transparency. Although, previous our studied have found that efficient and stable transfer of the functional LacZ reporter
gene with non-specific early promoter cytomegalovirus (CMV), could be achieved with PEO polymeric micelles as a carrier for eye
drop gene delivery of plasmid DNA in vivo (Gene Ther 2001, 8, 999), it was lack of specific-tissues localization of gene expression.
Therefore, these studies are to provide two specific-tissue promoters of keratin K12, and keratocan (Ktcn) with topical eye drop
delivery into corneal epithelium and stroma areas. Our results found that three different promoters with LacZ gene: pCMV-LacZ (7.2
kb), pK12-LacZ (8.6 kb), and pK3.2-LacZ(10.9 kb) were able to formulate with PEO polymeric micelles. The formulated particle size
of three plasmids with PEO polymeric micelles was increased with increasing plasmids size, 142, 182, 187 nm, respectively. In the
meantime, the diffusion coefficients of three plasmids with PEO polymeric micelles were all consistently decreased with increasing
particle size (2.7, 2.3, and 1.9 x10/ usp -8/ cm2/s). Under DNase treatment, the PEO polymeric micelles were able to protect three
plasmids from degradation within 45 min. However, the protective ability of pCMV-LacZ was found to increase up to 105 min. Using
eye drops delivery of three plasmids all containing beta-gal cDNA driven by pCMV, K12 and K3.2 promoters with PEO polymeric
micelles in nude mice, we found that the specific LacZ gene expression of K12 and K3.2 were specific localized in the epithelium and
stroma of cornea, though the gene expression with pCMV promoter still observed randomly distribution in whole eye. Furthermore,
prior EDTA delivery on the cornea, the enhancement of LacZ gene expression could only found in the K3.2 promoter of plasmid. In
the meantime, the mRNA of LacZ gene was extracted from each eye and able to correlate with quantitative LacZ gene expression of
plasmid delivery as well as prior EDTA treatment.



