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Project Overview

We proposed two specific aims in our original grant submission, restated below:
Specific Aim I: Develop a screening system for novel therapeutic interventions based on non-invasive, quantitative imaging of cystine crystals in the cystinosin knockout (Ctns-/-) mouse cornea using in vivo confocal microscopy and second harmonic imaging microscopy.
Specific Aim II:  To evaluate candidate therapies based on proposed hypotheses and determine their potential effectiveness to intervene in the progression of corneal cystinosis pathophysiology using the screening system developed in Specific Aim I.

We also proposed a research timeline, which is also restated below:
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We are pleased to report that the project is on schedule and that our team has reached important milestones as summarized in the project status report below.

Project Status Report

Specific Aim 1A: Establishment of CTNS-/- Mouse Colony

The mouse colony at the UCI Medical Center Animal Facility is established and self-sustaining, with the ability to produce sufficient animals for planned interventional studies.

Specific Aim 1B: Development of Screening System
The natural history has been defined with the ability to assess corneal crystal concentrations quantitatively utilizing in vivo confocal microscopy.  This natural history is now being used to define interventional treatment evaluation periods in comparison with control animals.

Specific Aim 2: Interventional Studies
Attempts to transplant human and rabbit mesenchymal stem cells (MSC) into the  CTNS- mouse model were not successful, with transplanted cells dying within two weeks.  We are currently collaborating with Dr Winston Kao, who has successfully transplanted human umbilical stem cells (HUMSC) into the lumican knockout mouse, an experimental model for corneal opacity.  

HUMSCs are abundant, can be easily isolated and expanded, and can be stored (in liquid nitrogen), and quickly recovered, making them an excellent candidate for tissue banking.  Localized transplantation of human umbilical mesenchymal stem cells (HUMSC) is therefore potentially a promising treatment modality for corneal cystinosis (as well as other hereditary and congenital corneal dystrophies), that can be evaluated in our in-vivo confocal imaging Ctns-/- mouse model.

While likely not affecting cystine transport directly in native host cell populations, we hypothesize that successful establishment of a population of normal keratocytes within the corneas of Ctns-/- mice can potentially result in multiple benefits.  The removal of damaged cystine-laden host keratocytes, the resolution of inflammatory processes, and the laying down of new stromal elements would all be expected to improve corneal functioning, structure and symptoms.  To test this hypothesis, we will transplant human umbilical cord mesenchymal stem cells and evaluate their ability to restore normal corneal architecture in Ctns-/- corneas using in-vivo confocal imaging.

As a positive control, we are also evaluating the effect of topical cysteamine in the CTNS- mouse model.
Work has also begun on the synthesis of PLGA nanoparticles, which will be evaluated as a possible alternative drug delivery system for cysteamine.
External Funding 

We are actively pursuing external funding to support this research and have submitted an NIH Challenge Grant as well as a core grant proposal to the Guenther Foundation.

Personnel Updates

No changes in personnel have occurred on this grant.
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