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Aniridia are rare genetic disorders characterized by the absence or underdevelopment of the iris,
small eyes, foveal hypoplasia, and reduced visual acuity. It affects approximately one in 100,000
individuals and leads to progressive eye pathologies such as corneal opacity, cataracts, and glaucoma,
eventually resulting in blindness after the age of 20 years.

Aniridia are caused by PAX6, which plays a crucial role in eye development. Our research aimed
to understand how abnormalities in the PAX6 gene lead to the diverse phenotypes observed in
aniridia. We used disease-specific induced pluripotent stem cells (iPSCs) derived from patients with
aniridia to investigate the mechanisms underlying various eye pathologies associated with this
disorder.

Using a method called SEAM, we analyzed disease phenotypes such as corneal opacity, cataracts,
glaucoma, eye size, and foveal hypoplasia. We focused on unraveling the dysfunction in the
transcription factor network centered on PAX6, which contributes to the development of these eye
conditions. Our ultimate goal was to develop therapeutic strategies that could suppress the onset
and progression of aniridia-associated complications.

The research findings thus far include the following.

1. Establishment and characterization of aniridia patient-derived iPSCs: We collected peripheral
blood samples from six patients with aniridia and successfully generated iPSCs from these samples.
1PSCs were subjected to quality control assessments and deposited as disease-specific iIPSCs derived
from patients with aniridia.

2. Analysis of tissue size and PAX6 gene expression: During the differentiation of PAX6 heterozygous
knockout cell lines, we observed a gradual decrease in PAX6 expression over time. This reduction in
PAX6 expression correlates with abnormalities in tissue size and differentiation potential during
eye development.

3. Corneal opacity: Using Aniridia patient-derived iPSCs, we generated corneal epithelial cells and
found that they exhibited reduced transparency and abnormal morphology compared to control cells.
Further analysis revealed disrupted corneal differentiation, as indicated by the changes in marker
expression.

4. Cataract: Differentiated lens epithelial cells derived from aniridia patient-derived iPSCs show
abnormal morphology, reduced transparency, and altered expression of lens-specific markers,
indicating impaired lens development.

5. Glaucoma: Aniridia patient-derived iPSCs differentiated into trabecular meshwork cells and
displayed altered cellular morphology and impaired functional properties compared with control
cells. This suggests a potential mechanism for glaucoma development in aniridia.

6. Foveal hypoplasia: Aniridia patient-derived iPSCs were used to generate retinal organoids,
revealing a significantly reduced foveal pit size and disrupted lamination compared to control
organoids. Aberrant expression patterns of foveal-specific markers further indicate impaired foveal

development.

We believe that disease-specific iPSCs derived from patients with aniridia and our basic
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technology, the SEAM method, have revealed some of the pathological mechanisms of corneal opacity,
cataracts, glaucoma, eye size, and macular hypoplasia. By understanding the role of PAX6 and its
downstream pathways in eye development, we identified potential targets for therapeutic

intervention to prevent or treat aniridia-associated complications.



