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Alexander disease: where are we?

mutations in GFAP in ~¥95% of patients - dominant
prevalence ~ 1 in 2.7 million (Yoshida et al. 2011)
wide variation in clinical severity

onsets at all ages (prenatal through 60’s)

major questions:
1. how do mutations cause disease?
2. what accounts for the variability?
3. what are the options for treatments?



topics

e sources of variability

- environmental vs. genetic

e status of drug treatment studies

- ceftriaxone and glutamate transport
- Tecfidera (BG-12) and the Nrf2 stress pathway
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- pioneer in Alexander disease research
- the first to document GFAP in the core of Rosenthal fibers

- played a key role in the discovery of GFAP mutations as the
cause of the disease



survival - Type | vs Type Il

1.00
1

0.75
1

Survival Rate
0.50

0.25
1

0.00
1

|
0 5 10 15 20 25 30 35 40
Duration of lllness (Years; AAO to Last Known Age/Age at Death)

Type | Type I

Prust M et al. (2011). GFAP mutations, age of onset, and clinical sub-types in
Alexander disease. Neurology, 77, 1287-1294.



environmental modifier - alcohol?

Contents lists available at SciVerse ScienceDirect

Journal of the Neurological Sciences

journal homepage: www.elsevier.com/locate/jns

Short communication
Acute onset of adult Alexander disease

Holger Schmidt !, Benedikt Kretzschmar 2, Paul Lingor 2, Silke Pauli ®, Peter Schramm €, Markus Otto ¢,
Andreas Ohlenbusch €, Knut Brockmann &*

32 yr old male, previously healthy
consumed 3 L beer + several spirits (“more than his usual”)
found prone, unable to stand or speak

next morning eyes open and movable, but still couldn't speak or
move limbs

MRI features diagnostic for AxD, including tadpole sign in brainstem
de novo 9 bp duplication-insertion in exon 1

3 mo. later - walking with cane, mild spasticity, psychomotor deficits



summary of genetics
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monozygotic twins
boys, R79H

hypotonia, dystonia - first months

sitting - 12 mo, 25 mo

first words - 3 yr, 4 yr

walking - 3.5 yr, 6 yr

plateau - 6 yr

loss of speech and unsupported walking - 8 yr

wheelchair dependent - 10 yr

(Meins et al., 2002)



monozygotic twins

boys, R79C
developmental delays - 1 yr
febrile seizures, then persistent - 1.5 yr

macrocephaly, spasticity, pyschomotor and
developmental delays

independent walking - 2 yr

(Shiroma et al., 2003)



monozygotic twins
boys, L235P

onset (malnutrition, regurgitation) - 3 yr
macrocephaly, seizures - no

spasticity, ataxia - yes
bulbar/pseudobulbar signs - yes
cognitive deficits - no

atypical MRIs (focal bulbar lesions)
died - 8 yr, 10 yr

(Li et al., 2005)



mouse strain variation in GFAP response

and the search for genetic modifiers
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glutamate transporters as
B-Laotam antiiotics offer therapeutic targets

neuroprotection by increasing

glutamate transporter expression
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Rothstein JD et al. Nature 433:73-77 (2005)



glutamate transport into
astrocytes may be affected in AxD

e Glt-1is a major
glutamate transporter,
primarily found in
astrocytes

e GIt-1 expression is
reduced in
hippocampus in mouse
models

e comparable findings in
human tissues

Tian R et al. J Neuropathol Exp Neurol 69:335-345 (2010)



ceftriaxone - our experience
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is Nrf2 a useful target?

Nrf2 is a transcription factor that regulates expression of many
other genes

Nrf2 is activated in both mouse and human AxD

we tested whether forcing astrocytes to make even higher
levels of Nrf2 is beneficial

Results

reduces accumulation of GFAP

w5 Re5 reduces or eliminates
transgenic Nrf2 AxD Rosenthal fibers

LaPash Daniels CM et al., J Neurosci (2012)



forcing astrocytes to make more Nrf2
reduces GFAP
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LaPash Daniels CM et al., J Neurosci 32, 10507 (2012)



dimethyl fumarate (BG-12) is an
activator of Nrf2

doi:10.1093 /brain/awq386 Brain 2011: 134; 678-692 | 678

BRAIN

A JOURNAL OF NEUROLOGY

Fumaric acid esters exert neuroprotective effects
in neuroinflammation via activation of the
Nrf2 antioxidant pathway

Ralf A. Linker,"*" De-Hyung Lee,” *" Sarah Ryan,” Anne M. van Dam,? Rebecca Conrad,*
Pradeep Bista,” Weike Zeng,* Xiaoping Hronowsky,? Alex Buko,” Sowmya Chollate,?

Gisa Ellrichmann,” Wolfgang Briick,” Kate Dawson,? Susan Goelz,? Stefan Wiese,*

Robert H. Scannevin,> Matvey Lukashev? and Ralf Gold"




BG-12 recently approved for use in MS

€he New Aork Times

March 27, 2013

By ANDREW POLLACK

3rd Oral Drug to Treat MS Is Approved
by the F.D.A.

A chemical once used to treat sofas — until it was found to cause rashes and blisters in people
who sat on them — is now poised to become a major therapy for multiple sclerosis.

e but should this be tried in Alexander patients?
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1. questions remain about how much gets into the CNS, and whether

it really activates Nrf2

2. we do not know anything about dosing for children, and how to

measure efficacy

3. unfortunately, animal studies are no longer possible

4. nevertheless, this is being tried in at least one or two patients



summary

e sources of variability

- environmental vs. genetic (both are subjects of
current investigation)

e status of drug treatment studies

- ceftriaxone - mouse studies were done, but the
results were negative

- Tecfidera (BG-12) - mouse studies are not
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