Investigating the Effect of the Loss of Complement Factor D on Complement Activity in the Stargardt Disease Mouse Model
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The Role of Complement in the Eye Results

* The complement system eliminates
pathogens and damaged host cells through
a proteolytic cleavage cascade

Genetic Rescue Approach

A Complement Factor D (Cfd) knockout mutation has been introduced into pigmented Abca4-/-
mice to evaluate the potential for Cfd as a target for gene therapy to treat Stargardt disease. A
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Stargardt Macular Degeneration CFD

Stargardt macular deneration is the most common form of macular degeneration affecting
children and young adults. This disease is the result of mutations in the ABCA4 gene, which Terminal

. . . C3
normally encodes a critical transporter that is found in the outer segments of photoreceptors and pathway B
in the RPE. As the result of this mutation, lipofuscin accumulates in the retinal pigmented
epithelium (RPE) and causes local dysregulation of the complement system. As a consequence
of this inflammation, the critical functions of the RPE are hindered. This leads to progressive
photoreceptor degeneration and the loss of central vision.
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Figure 2. A) Abca4-/- mouse models recapitulate the phenotype demonstrated by Stargardt
(STGD1) patients. B) ABCA4 prevents the formation of bisretinoids in RPE phagolysosomes in
wildtype albino mice. C) Bisretinoids form in the RPE endolysosomes of albino Abca4-/- mice.
Subsequent photo-oxidation of the bisretinoids generates damaging products and activates the
complement system.

Figure 3. A) CFD catalyses the formation of active C3-convertases in the alternative complement

pathway, which cleave C3 into C3a and C3b B) C3 and C3b are composed of a and 3 chains. C3b is
progressively degraded to iC3b, C3c, and C3d through a series of enzymatic reactions.

Objectives

» Develop a quantitative western blot assay to detect C3 and C3b in the
mouse retinal pigmented epithelium and eyecup (RPE/EC)

* Quantify C3 and C3b in the RPE/EC of wildtype, Cfd-/-, Abca4-/-, and
Abca4,;Cfd-/- mice to evaluate complement activity

Methods
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Figure 4. Protein fragments that are not included in the band are transluscent. Black bars on the
schematics indicate the region recognized by the primary antibody. A) The a-chain of C3, C3b,
IC3b, and C3dg was detected. Mouse liver lysate was used as a positive control. B) C3 was
detected in the RPE/EC. Mouse serum lysates were used as positive and negative controls.

Future directions

* Explore other antibodies that are specific for C3b

* Test current protocols on older Abca4-/- or Abca4;Rdh8-/- mice that are
expected to demonstrate a severe phenotype
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