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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 1: Establishment of CTNS-/- Mouse Colony
As summarized in table 1, we successfully established the mouse colony at the UCI Medical Center Animal Facility and now have over fifty animals on hand.  This number is more than sufficient to establish the natural history of crystal formation using our non-invasive imaging techniques, as well as to provide a base population for planned interventional studies.
	Category
	Number
	Age Range

	Total mice received
	6
	2 -12 mo

2 – 7 mo

	First Generation
	19
	3- 4 mo

5- 3 mo

8- 2 mo

3- 1 mo



	Second Generation
	31
	6- 1mo

4- 9 days

4- 18 days

9- 15 days

8- 2 days



	Total live mice
	54
	54

	Total mice sacrificed
	2
	2


Specific Aim 1: Development of Screening System
While the project goal is to develop a quantitative imaging of corneal crystals to be able to evaluate and compare interventional strategies, we also can image corneal crystals and eventual loss of the eye (phthsis) that develop in the animals with traditional photographic techniques, as shown in Figure 1, below.

[image: image1.emf]
Figure 1: Slit-Lamp Photograph showing corneal crystal formation

(A) at X months, and eventual development of phthisis by Y months.

Confocal imaging of these corneas, allows quantitative assessment of crystal formation over time.  As shown in Figure 2, crystals begin to form by three months and increase in concentration over time.


[image: image2.emf]
Figure 2:  Confocal corneal  images of  ctns -  mice demonstrating crystal development over time.
Figure 3 shows am assessment of corneal reflectance in a control and 9 month old ctns- animals.  Using this technique, crystal concentration can be compared quantitatively.
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Figure 3: Corneal reflectance on confocal images from control and 9 month old ctns- animals.

Average increases in corneal crystal formation over a large number of animals will be used to characterize the natural history of the disease in the animal model to ensure proper control comparisons for interventional studies.

Specific Aim 2: Interventional Studies
We have begun to evaluate the potential for mesenchymal stem cells (MSC) as a possible intervention in the CTNS- mouse model.  As an initial step, we chose to evaluate the keratocyte differentiation potential of human , mouse and rabbit MSC in an established rabbit model.  These studies showed that xenogenic (mouse and human) MSC induced immune responses including lymphocytic infiltration of CD4 and CD8 with macrophage recruitment, while allogeneic (rabbit) MSC showed only recruitment of macrophage. We concluded that future studies should use allogeneic MSC to evaluate corneal keratocyte differentiation potential of MSC and will continue to pursue this potential intervention.
Publications/Presentations
We have submitted and had accepted two poster presentations (see below) for the annual meeting of the Association for Research in Vision and Ophthalmology (ARVO), the largest ophthalmic research meeting in the world.  We anticipate submission of a paper based on these findings in the next few months.

ARVO Poster Titles:

1. Jennifer Simpson, Chyong Jy Nien-Shy, Kevin Flynn, Stephanie Cherqui, James V. Jester. Corneal Imaging in the CTNS -/- Knockout Mouse Model. ARVO Abstract 2009.

2. Chyong Jy Nien-Shy, Takashi Yamagami, Kevin Flynn, Dale Carpenter, Hannah Levis, Jennifer Simpson, James V. Jester . Immunologic response of the rabbit cornea to xenogenic and allogeneic bone marrow derived mesenchymal stem cells (MSC). ARVO Abstract, 2009.
External Funding 
We are actively pursuing external funding to support this research and plan to submit a NIH Challenge Grant in conjunction with the Office of Rare Diseases later this spring.
Personnel Updates

No changes in personnel have occurred on this grant.
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