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The Center for Neuroregeneration Research hasnaalct on several neurodegenerative disease
problems. Studies indicated in the early 90s thedls ovulnerable to the disease processes in
Parkinson’s or Huntington’s disease could be ptetedrom various toxins, including lesions
and energetic metabolic failures (Schumacher €131, Frim et al. 1994). Work also showed
that neurons in the striatum could be replaced mglanted fetal GABAergic neurons with
functional effects (Hantraye et al. 1992) and ttetse cells could also grow in Huntington
patients in an appropriate way (Freeman et al. ROD0. Isacson's lab was the first to
demonstrate that normal midbrain dopaminergic neurgould develop from uninduced
embryonic stem cells in 1998 (Deacon et al 1998)s Work led to the first demonstration of
functional dopamine neurons transplanted to animablels of Parkinson's disease by Dr.
Isacson's research group in 2002 (Bjorklund e2@D2). Parkinson’s disease cell transfer work
revealed that many different kinds of deficits ablle repaired by fetal neurons, even when
donor cells were from different donor species. Ftample, using porcine cells, we
demonstrated both in animal models and later irclinéc that in principle, these cells can repair
the dopamine system (Isacson et al. 1995, Deacah #9897, Mendez et al. 2005, 2008). These
studies demonstrated that functional repair is iptessising cell therapies, either for trophic
preservation or by restituting the neurotransmissior. Isacson's lab was the first to transplant
embryonic stem cell derived gamma-aminobutyric d8ABA) expressing neurons in animal
models in 1995 (Dinsmore et al. 1996). Recentlieracsts at the Center for Neuroregeneration
Research demonstrated that embryonic stem celiscals generate the dopamine neurons (A9

2/08



and A10) that are involved in the degeneration thaates the syndrome of Parkinson’s disease
(S. Chung et al. 2002, 2005), and that definingrttadecular profile of vulnerable neurons in
neurodegenerative disease can lead to neuropraematments (C.Y. Chung et al. 2005, 2007).
These discoveries show that ES or induced plunpatell derived neurons, including human
cells, can reverse functional deficits in animaldels and patients and create neurotransmission
that involves basal ganglia, motor circuitry andhdaoral recovery. Innovative axon and
synapse regeneration approaches (Lin et al. 20@6iel et al. 2007, Wernig et al. 2008), novel
neural cell sorting methods (Pruszak et al. 200@éyiig et al. 2008), genetic engineering and
gene therapy (Seo et al. 2007, C.Y. Chung et &7 2Bemming et al. 2007) complement the in
vivo studies to achieve realistic goals in regetiagamedicine for patients with neurological
diseases. The accomplishments of this researclerceriude providing novel technology and
biological insights beyond currently available dthgrapies.
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