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What is Stargardt disease?



What are the symptoms of Stargardt disease?

Lipofuscin buildup



ATP-Binding Cassette

Molecular function

Lipid Transport on membrane

Cellular component

Visual Perception

Biological process

ABCA4 is responsible for Stargardt disease

Human 2273 AA
ABC2 

Membrane 3

AAA 
ATPase

Transmembrane regions Unknown regions 



ABCA4 is conserved between species with…

C. elegans

Similar to ABC2 Membrane 3

27%

D. melanogaster 29%

M. musculus 87%

D. rerio A 63%

D. rerio B 63%

Human 2273 AA
ABC2 

Membrane 3

AAA 
ATPase

Transmembrane regions Unknown regions 



ABCA4 interacts with proteins involved in retinol metabolism



Gap: role of ABCA4 in retinol metabolism is unclear

Vitamin A1

(Retinol)

ABCA4-



ABCA4 is an 

ancient 

membrane 

transport gene



Zebrafish are excellent models for studying retinol metabolism



Primary goal: Determine function of ABCA4 

in retinol regulation during development



Aim 1: Determine domains important for 

retinol metabolism throughout development

Align sequences Develop mutants Screen phenotypes



Align sequences

Aim 1: Determine domains important for 

retinol metabolism throughout development

p.Leu541Pro 

(1)

p.Ala1038Val 

(2)

p.Arg1640Trp 

(3)



Develop mutants

Aim 1: Determine domains important for 

retinol metabolism throughout development



Screen phenotypes

Aim 1: Determine domains important for 

retinol metabolism throughout development



Aim 2: Identify chemical modulation of 

retinol metabolism during development

Develop mutant and WT 

ABCA4 populations
Perform chemical screen

Analyze resulting 

phenotypes



Develop mutant and WT 

ABCA4 populations

Aim 2: Identify chemical modulation of 

retinol metabolism during development

p.Leu541Pro (1)

p.Ala1038Val (2)

p.Arg1640Trp (3)



WT

Mutant

Aim 2: Identify chemical modulation of 

retinol metabolism during development
Perform chemical screen



Analyze resulting phenotypes

WT Mutant

Aim 2: Identify chemical modulation of 

retinol metabolism during development



Aim 3: Determine the expression of retinol 

metabolism genes through time 

Isolate cells Pulsed SILAC
Dimensional reduction 

and analysis



Isolate cells

Aim 3: Determine the expression of retinol 

metabolism genes through time 

p.Leu541Pro (1)

p.Ala1038Val (2)

p.Arg1640Trp (3)



Pulsed SILAC

Aim 3: Determine the expression of retinol 

metabolism genes through time 



Dimensional reduction and analysis

Aim 3: Determine the expression of retinol 

metabolism genes through time 



Conclusion

Alignment of sequences and determination 

of mutant Zebrafish phenotypes may assist 

with understanding modes of retinol 

metabolism differing between species.

Performing chemical screens on wildtype 

and mutant Zebrafish can elucidate 

chemical modulation of retinol metabolism.

Understanding the expression of cells in the 

retina can further the understanding of 

ABCA4 interactions in retinol metabolism.



Future Directions



Questions?
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