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Incidence

@ Estimated between 1 : 20,000 and 1 :
100,000

@ No apparent predilection for any one race
@ Afro-Americans

Native Americans

Hispanics

Jews

Chinese

Japanese

Maoris
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Genetic
S

* Mutation Iin
ABCD1 gene
(20kb)

« Xq28

480 identified
point mutations
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Binding Cassettes

ALD-related protein

@ 66% amino acid
identity with ALDP

PMP70 protein

@ 38% amino acid
identity with ALDP

PMP70-related
protein (P70R)

@ 27% amino acid
identity with ALDP
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endoplasmic reticulum

long chain
fatty acids

elongation

very long-chain
fatty acids (VLCFA)
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1. Whitcomb, et al study in 1988
a. Studied ACTH-stimulated cortisol release in human
adrenocortical cells.
-Added C26: 0 or C24: 0 (common VLCFAs that accumulate
in patients with ALD-X) to cultured cells

CONCLUSION: Excess VLCFA altered membrane
structure, and this is likely the cause

Why is the
accumulation of
VLCFA harmful?




2. Powers, et al study in 1980
a. Morphological and cytochemical study done using MRI's and
MRS’s
-Found that adrenal dysfunction in individuals with ALD-X is
due to accumulation of abnormal lipids that contain VLCFAS

CONCLUSION: Excess VLCFA is the cause of the
adrenal insufficiency noted in patients with ALD-X

Why is the
accumulation of
VLCFA harmful?




Remaining questions:

No studies have, as of yet, been able to associate axonopathy with
VLCFAs. However, researchers believe that axonopathy is due to the
VLCFASs’ disruption of axonal membranes, as was the case in
adrenocortical cells.

- Arecent study by J. K. Ho, et al shows that incorporation of VLCFA

In components of the multilamellar myelin membrane might indeed
destabilize ALD myelin

Why is the
accumulation of
VLCFA harmful?




Types of ALD

Child-Onset
“ALD

Adult-onset ALD
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Infermediate mass | |
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f Splentum
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Rostrum
Anrerioy commissure
Lanivian terminalis
Optic recess
Optic chicsme
Infundibulum J'.I'II
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MRI scan showing the progression
of demyelination in the parieto-
occipital white matter over a
period of three years in a child




Peripheral
N e rve m Ascending pathways

Principal fiber tracts : : i)
of spinal cord W Descending pathways

D e m ye I i n at i o W Fibers passing in hoth directions

i Septomarginal fasciculus (oval bundle)
Dorsal [ Gracile fasciculus
column

system | Cuneate fasciculus Interfascicular (semilunar) fasciculus

Lateral corticospinal

Dorsolateral fasciculus WG
(pyramidal) tract

{tract of Lissaer)

Rubrospinal tract

e Loss of axons and
- Posterior (dorsal)
mye I I n t h ro u g h o u t spinocerebellar tract : ‘
1 & Medullary (lateral)
t h e - o vertal = teticulospinal tract
] Anterior (ventral) i

spinocerebellar tract
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* Little
inflammatory
response

Spinoolivary trat Al Tectospinal tract




Treatments



Classical

Treatments

e Adrenal

insufficiency wrathyrod g

therapy: Th:m :. Medulla_Corte

l Adrenal
Gland

Treat with ster@iti
hormones



Classical
Trea

@ Bone Marrow
Transplant

@ Moser, et al 1984

@ Study done on
a patient in the
rapidly
advancing
stage of child-
onset X-ALD
* Promising

effects: VLCFA

levels diminished

2 months after | * + e

transplant 2001 W 00 W YW N0 0
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ALD patient
(lipid storage disorder)

HiV-based wector with
therapeutic ABCOI gene

Novel Treatment

Lipid storage
relief

@ Gene Therapy
@ Dr. Aubourg,
2009

@ Able to correct
15% of a
patient’s
hematopoietic
stem cells

Prageny of
gene-conected

HSCs distribute Drawbacks?

throughout
the body






