
Neural Stem Cells
as a Platform

for Regenerative Research

Thomas Hazel

Sr. VP, Research
November 4, 2009

This presentation contains forward-looking statements. Neuralstemwishesto caution the readersof this presentation that actual results may differ from those
discussedin the forward-looking statementsand may be adverselyaffected by, amongother things, USFDAresponses,and responsesfrom other jurisdictions,to
variousregulatorysubmissions; SECresponsesto variousregistrationsubmissions; changesin corporatestrategy; the need to raiseadditionalcapital; the successor
failure of other private and publicorganizationsand/or academicand corporateinstitutionsengagedin stemcell researchand development,and the market for stem
cellresearchin general. Forfurther information,pleasereviewthe company'sfilingswith the SecuritiesandExchangeCommission.



Overview
ÅCompany background:
ïmethods developed at the NIH

ïcompany formed in 1996, now publicly traded

ïpatented technology for isolation and expansion of neural 
stem cells and application to degenerative diseases

ÅObjective: use of expanded human neural stem cells 
for replacement/repair of tissue lost to injury or 
disease

ÅbŜǳǊŀƭǎǘŜƳΩǎ ŀǇǇǊƻŀŎƘΥ 
ïuse of committed neural stem cells:
Åtissue restricted

Ågive rise to neurons, astrocytes, oligodendrocytes

ïtransplanted neural stem cells capable of integrating into 
host parenchyma and replacing neurons and glia



hǾŜǊǾƛŜǿ όŎƻƴǘΩŘύ

ÅResults: ALS, HD, SCI, ischemic damage
ÅInsights:
ïstem cell progeny survive in the host environment and can 

replace cells lost to injury/disease
ïgrafted stem cell progeny produce trophic factors that may 

nurture remaining host cells
ïgrafted stem cell progeny form functional connections 

with host neurons

ÅRemaining questions:
ïwhat are the mechanisms by which grafted neural stem 

cells have an impact?
ïwhat diseases are ideally suited to treatment through the 

use of grafted stem cells?
ïŎŀƴ ǘƘŜ ōƻŘȅΩǎ ƴŀǘǳǊŀƭ ǊŜǎǇƻƴǎŜǎ ǘƻ ƛƴƧǳǊȅ ōŜ ŎƛǊŎǳƳǾŜƴǘŜŘ 

in order to make stem cell therapeutics more effective?
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Differentiation of Human Neural Stem Cells



Expansion of Human Neural Stem Cells
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Disease/Injury Candidates Under Investigation

Å!ƳȅƻǘǊƻǇƘƛŎ [ŀǘŜǊŀƭ {ŎƭŜǊƻǎƛǎ ό![{Σ [ƻǳ DŜƘǊƛƎΩǎ 5ƛǎŜŀǎŜ
ïprogressive degeneration of brain and spinal cord motor neurons
ï~5,000 cases diagnosed annually in the United States
ïwell-characterized animal model consists of rats transgenic for the 

G93A mutant form of human SOD1gene
ïanimals exhibit pronounced loss of motor neurons leading to 

premature death

Å Contusion injury
ï lateralized contusion of the rat spinal cord
ï initiates a reproducible process of damage and physiological response 

that includes degeneration, inflammation, and scarring

Å Ischemic Paraplegia
ï transient spinal cord ischemia induced in rats by inflation of a balloon 

catheter placed in the aorta
ïǎǇƛƴŀƭ ʰ-motoneuronsare spared, but there is a prominent loss of 

small inhibitory neurons

ÅIǳƴǘƛƴƎǘƻƴΩǎ ŘƛǎŜŀǎŜ
ïexcitotoxiclesion of striatalneurons with quinolinicacid



Differentiation of hNSCWithin Host Spinal Cord

Transplantation of hNSCto L4-L5
lumbar segments (nude rats)



Impact of Grafted hNSCon Rat Model of ALS


