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Friedreich Ataxia (FRDA)

LAutosomal recessive (~1:40,000)
LProgressive ataxia

tHypertrophic cardiomyopathy (60%)
\Diabetes mellitus (30%)
LMuscle weakness, scoliosis

This is Chelsea. 4
Chelsea has Friedreich’s Ataxia. ##

This is Keith.
Keith has Friedreich’s Ataxia.

‘ ' the sun never sets §

on our research




Friedreich Ataxia: Molecular Basis
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*How is frataxin normally made?
*\WWhat does frataxin normally do?

\WWhat happens when there is not enough frata
\What can be done to ameliorate the disease?
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*What exactly is
mitochondrial iron
metabolism?

*And how does Frataxin
relate to this process?
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*DNA synthesis ' Mitochondrial Iron Metabol
*DNA repair .

*Protein synthesis
O, Transport
*Drug metabolism %
*Oxidant defense







Biological Fe-S Clusters
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Fe-S Cluster Synthesis in Prokaryotes
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Fe-S Cluster Synthesis in Eukaryotes
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Fe-S Cluster-Containing
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Iron metabolism
(IRP1, IRP2, TfR, ferritin...)
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TRENDS in Genetics 2008
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1. Frataxin (FXN) Deficiency



Frataxin deficiency causes
progressive accumulation c
cellular damage.

*How can we stop this?



Therapeutic Targets in FA
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Other Approaches

*IPS Technology

*Gene Therapy




The promise of human induced pluripotent stem cells
for research and therapy.

*Disease mechanism
*Drug screenings
Effects of new drugs
Cell therapy

Differentiation of various
cell lineages from iPS cells Generation of
patient-specific iPS cel

Nature Reviews | Molecular Cell Biolog

Nishikawa S, Goldstein RA, Nierras



Frataxin Deficiency
*‘DRG Neurons
-Cardiomyocytes

*Other Cells
*Pancreas {3 Cells

aps BB

Cell Death No obvious
negative effects



Conclusions

FA results from low levels of the mitochondrial
protein frataxin.

Frataxin plays an essential role in iron metabolism
and in The protection from oxidative stress.

Emerging therapies target the negative effects of
frataxin deficiency (e.g. ROS, toxic iron); they also
target frataxin expression (e.g. HDAC inhibitors).

iPS technology for FA is also actively pursued in the
research pipeline.
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