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ABCA4 Knockout Pig Model for Stargardt
Disease and Central Cone Photoreceptor Degeneration

Ophthalmology, Gene and Cell Therapy

DESCRIPTION OF TECHNOLOGY

Inherited retinal diseases and macular degeneration remain
among the greatest challenges for the development of
translational therapies in ophthalmology. Despite significant
advances in gene therapy, cell therapy, genome editing, and
retinal surgery, the lack of predictive large-animal models limits
the successful transition from preclinical research to clinical
application.

We have established a novel ABCA4-deficient pig model that
reproduces the key pathological features of Stargardt disease,
including central cone photoreceptor degeneration in the pig’s
area centralis, a retinal region with anatomical and functional
similarities to the human macula. The model was generated
through CRISPR/Cas9-mediated genome engineering and is
maintained as a breeding colony, enabling the reproducible
production of genetically defined cohorts for preclinical studies.
This allows for the development and testing of gene therapies,
cell therapies, genome editing, drug delivery, and imaging
techniques, as well as the conduct of reproducible preclinical
studies using standardized animal cohorts.

APPLICATIONS

The fields of application include ophthalmic biotechnology,
ophthalmology, and gene therapy and cell therapy.

AT A GLANCE …

Application Fields
 Ophthalmology
 Gene therapy
 Genome editing
 Cell therapy

Business
 Pharmaceuticals
 Medicine
 Ophthalmic Biotechnology

USP
 Complete loss of ABCA4 function in

the retina
 Development of a pathology affecting

central cone photoreceptors
 Scalable, colony-based production of

experimental cohorts

Development Status
 Breeding animals available
 Homozygous pigs available
 Conducting Active Ingredient Tests

Patent Status
Priority applications filed on
23.12.2025 with the European
Patent Office. PCT application is
planned.
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ADVANTAGES OVER THE PRIOR AR

The new ABCA4 knockout pig model enables the standardized
preclinical evaluation of gene therapy, cell therapy and
combination therapies in a large-animal model relevant to
translational research. A stable breeding line is available that is
characterized by robustness and reproducibility. This enables
reproducible preclinical studies to be carried out using
standardised animal cohorts.

STATE OF THE PRODUCT DEVELOPMENT

A stable breeding line has been established. Initial tests for
therapies are in the works.

MARKET POTENTIAL

Stargardt disease is the most common hereditary macular
dystrophy and is one of the leading causes of irreversible vision
loss in children and young adults. Although it is considered a
rare disease, an estimated several hundred thousand patients
worldwide are affected, and no curative treatment is currently
available. At the same time, significant investments are being
made in retinal gene therapies, genome editing, cell
replacement strategies, and regenerative ophthalmology. The
successful implementation of these approaches increasingly
depends on predictive preclinical models that accurately
replicate the anatomy of the human retina and the pathology of
Stargardt disease.
Beyond inherited retinal diseases, age-related macular
degeneration (AMD) affects approximately 196 million people
worldwide and remains one of the largest markets for eye
diseases globally. Many new therapeutic approaches target
common mechanisms of photoreceptor degeneration, retinal
preservation, and the restoration of central vision.
The ABCA4-deficient pig model offers a unique translational
platform at the intersection of research on inherited retinal
diseases and age-related macular degeneration. By
reproducing localized retinal degeneration in a large animal
with a macula-like area centralis, the model bridges a critical
gap between rodent studies and clinical development in
humans.

COOPERATION OPPORTUNITIES

On behalf of its shareholder, Justus Liebig University Giessen,
TransMIT GmbH is seeking industry partners for licensing, joint
development programs, and preclinical therapy evaluation in
Germany, Europe, the U.S. and Asia.
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