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What are the symptoms X-linked ALD?
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The Gene ABCD1 Causes ALD
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What is a peroxisome?



What is X-linked ALD?
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ABCD1 is widely conserved
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ABCD1 is an Ancient Gene

Human



Human ABCD1 Interaction Network
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GAP: It is unclear why they are sex-specific 
defects on myelin.
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Structure

Why are zebrafish the best model to study 
ALD?
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GOAL: To determine how myelin and 
peroxisome genes are affected in males. 

Aim 1 Aim 2 Aim 3

.

Identify male 

specific proteins 

that mediate 

peroxisome 

function of 

ABCD1 that are 

important for 

myelin 

preservation

Determine 

conserved 

sequences in 

ABCD1 that are 

important for 

Myelin 

maintenance 

between males and 

females.

Identify myelin 

maintenance 

in males and 

females with 

RNA-SEQ

Hypothesis: The loss of ABCD1 affects males more because of 

hormonal differences involved in the maintenance of myelin.



Aim 1a: Determine conserved sequences in ABCD1 
that are necessary for Myelin maintenance. 

Hypothesis: A mutation to S269A in the abc transport membrane domain of  

ABCD1 is important for sex-specific defects.
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Aim 1b: Confirm whether a S269 mutation causes 
sex-specific myelin defects.



Aim 2: Determine myelin and peroxisome gene expression by 
using RNA Seq.

RNA Seq

RNA Seq

Hypothesis: Genes involved in myelin maintenance and peroxisome 
function will be downregulated to a greater extent in males.
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https://string-db.org/cgi/network.pl?taskId=pIXjRRZP5T2dMyelin
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Aim 3a: Identify male-specific proteins that mediate peroxisome 
function of ABCD1 that are important for myelin preservation.

https://string-db.org/cgi/network.pl?taskId=pIXjRRZP5T2d


Aim 3a: Identify male-specific proteins important for myelin 
maintenance with ITRAQ.

iTRAQ-114 iTRAQ-117iTRAQ-116iTRAQ-115

Hypothesis: Male-specific proteins important for myelin maintenance will be identified 
by comparing Wild type and ABCD1 mutant males and females. 



Aim 3b: Analyze mass spec graphs from iTRAQ.
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Conclusions

Conserved phosphorylation site Serine 269 in ABCD1  

may play a part in sex specific defects.

ABCD1 and other myelin genes may be downregulated 

more in males than in females.

ABCD1 interacts with many proteins that influence myelin 

maintenance. 



Future Directions
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Questions?


