INTRODUCTION

Advances in stem cell biology have generated intense interest in the prospect of transplanting
stem cells into the nervous system for the treatment of neurodegenerative diseases. Here we
report the interim results of an ongoing Phase | trial of intraspinal injections of fetal-derived
neural stems cells in patients with ALS. This is a rst-in-human clinical trial with the goal of as-
sessing the safety and tolerability of the surgical procedure, the presence of neural stem cells,
and the use of Immunosuppressing in this patient population.

Twelve patients were injected with either 5 unilateral or 10 bilateral injections into the lumbar
spinal cord. All patients tolerated the treatment without any long-term complications related to
either the surgical procedure or the implantation of stem cells, and there was no evidence of ac-
celeration of disease progression due to the intervention. Clinical assessments ranging from 4
to12 months after transplantation suggest that a subset of patients may have plateaued in their
progression, and one patient appears to have improved.

These data must be interpreted with caution since this trial is neither designed nor powered to
measure e cacy of this treatment. Our results allow us to report success in achieving the Phase
| goal of demonstrating safety of this therapeutic approach, and support our plan to move for-
ward toward intraspinal injections into the cervical spinal cord to support motor neuron pools

a ecting diaphragmatic function, with the goal of prolonging life for patients with ALS.

|. Inclusion Criteria
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Contact: efeldman@med.umich.ed or jglasO3@emory .edu

We thank the study participants and their families for their trust and their dedication to advancing ALS therapel
tics. Thank you to Jane Bordeau and Latoya Shaw for help with patient assessments, and to the sta of the En
ALS Center. This study was funded by NeuralStem, Inc. Dr. Boulis is the inventor of the surgical device used f
spinal transplantation and has received compensation for licensing of this technology

ll. Patient Groups and Demographics

Al 1-3 Non-ambulatory, MC>60% or trach/vent 5 Injections, unilatera

A2 4-6 Non-ambulatory, B/C>60% or trach/vent 10 injections, bilateral

B /-9 Ambulatory, B/C >60% 5 injections, unilateral

C 10-12 | Ambulatory, RVC >60% 10 injections, hilatera
1 Al Male 61.7 5.2 (trach) 1/20/2010 Serious Adverse Events
2 Al Male 43.4 12.7 (trach) 3/12/2010
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Pulmonary Emboli 2

5 A2 Male 66.2 2.2 6/23/2010 CS leak 1
6 A2 Male 55.0 2.2 8/18/2010 Wound dehiscence 1
7 B Male 59.0 1.6 10/20/2010 Bronchitis/ pneumonia 2
8 B Male 41.1 5.5 11/17/2010 Dyspnea 1
9 B Male 54.5 3.5 12/29/2010 Atrial Hbrillation 1
10 C Male 48.9 11 2/9/2011 Vomiting 1
11 C Male 30.4 15 3/9/2011 Basal cell carcinoma 1
12 C Male 65 3 4/13/2011
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lll. Disease Progression
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Quantitative evaluation
of disease progression:
Left column patients 1-6,
right column patients
7-12. Note that there was
no precipitous decline in
function after surgery for
any patient, and that
some patients showed
apparent plateauing of
progression or
Improvement in some
measures, most
prominent in patient 11
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Disease progression as measured using EIM. Average 50 kHz phase for the 6 muscles studged
(bilateral quadriceps, tibialis anterior, and medial gastrocnemius) in all 12 subjects. The line
represent linear ts of the data

Representative MRI scans of surgical
site 1 month post surger gleft) and 6
months post surcﬁ;ery right). The
arrows point to the extradural uid
collection that was quite prominent
early, but resolved without symptoms

or sequelae. Upper images are sagittal,
lower are axial. All are T2 weighte

Summary

We have successfully treated 12 ALS patients with unilateral or bilateral intraspinal
Injections of neural stem cells.

All patients tolerated the procedure without major surgical complications, and there are
no in(ilicathons to date that the stem cells themselves are either toxic or injurious to the
spinal cord.

Our quantitative clinical assessments showed no evidence of acceleration of disease
fo_IIc|>Wing stem cell injections, meeting our stated goal of proving safety for this Phase |
trial.

We have cautious optimism that a few of the patients may have slowed In their
progression of lower extremity weakness, and 1 patient may have improved.
Prolongation of life for patients with ALS will require therapeutic intervention at the level
of the cervical spinal motor neurons a ecting respiratory function.

To reach this ultimate goal we plan to move to injections into the cervical spinal cord,
which Is the next stage of this Phase | trial.



