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Immune responses to AAV In a phase | study
for Canavan disease.

McPhee SW, Janson CG, Li C, Samulski RJ, Camp AS Francis J, Shera D, Lioutermann L, Feely M, Greese A, Leone P.
Journal of Gene Medicine 2006 May :8(5):577-88.




Clinical trials in neurological disorders using AAV vectors: promises and challenges.
Mandel RJ,

Burger C.

University of Florida College of Medicine, Department of Neuroscience, PO Box 100244, Gainesville, FL 32610, USA.
rmandel@ufl.edu

currently, there are five phase I clinical trials of recombinant adeno-associated viral vectors for the
treatment of neurological disorders. Two Parkinson's disease (PD), the third trial is aimed at treating
Canavan's disease, a pediatric leukodystrophy, the fourth trial targets Alzheimer's disease (AD),

and the fifth will attempt to target the lysosomal storage disorder, Batten's disease.

Other gene therapy treatment strategies for PD and other disorders, such as amyotrophic

lateral sclerosis, are also on the horizon.
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To Increase Vector gene expression

e Optimizing Expression Cassette

 Increase AAV Transduction Efficiency by Using
rAAV Serotype Vectors

AAV1: W Xiao, et al. J. of Virology, 1999, p3994
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AAV4: J Chiorini, et al. J. of Virology, 1997, p6823
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AAV5: J Chiorini, et al. J. of Virology, 1999, p1309

J Zabner, et al. J of Virology, 2000, p3852
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AAV SEROTYPES
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Muscle Liver Sucks Retina Muscle like AAV1 Muscle Liver
Liver
Retina

Over 100 new isolates of AAV



Range 250-1000 20-second exposures 10-second exposures

AAV4

AAVS

Range 250-3000 10-second exposures 1-second exposure






Parvovirus Capsid Structure

T=1 symmetry, 60 subunits

From Rossman and Chapman
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AAV SEROTYPES
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Muscle Liver Sucks Retina Muscle like AAV1 Muscle Liver

CHIME!

Retina
Proof of principle: to identify amino acids of AAV1 and/or

AAV7 that are responsible for muscle tropism, and to

engineer these amino acids into AAV2 (non-muscle tropic)
background.







N-termini

JV101692-04-Fig6

Figure 6. Superimposition of coil representations of the VP3 monomers of AAV2
(atomic coordinates) (in red), the pseudo-atomic models of AAV4 (in blue) and AAV5
(in dark green) as in figure 5, the VP2/VP3 monomers of the atomic coordinates of
B19 (in pink) (37), CPV (in cyan) (67), FPV (in magenta) (51), MVM (in green) (4),
PPV (in brown) (53) and the VP2 pseudo-atomic coordinates of ADV (in orange) (44).
Variable surface loop regions labeled 1-1X are as in Figures 3 and 5. The N- and
C-termini of the VPs are indicated. The approximate icosahedral 2-, 3- and 5-fold
axes are indicated by the filled oval, triangle and pentagon, respectively.
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Rational Mutagenesis of AAV?2

Dawn Bowles
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AAV?2 Surface Topology

Surface topology rendering of AAV2 drawn down the threefold (left) and fivefold (right) axes. Dark to light
coloring represents increasing distance from center of virus.




Imaging of Luciferase Transgene in BALB/C Mice
Day 4 post Injection

1x1010 particles injected into each gastrocnemius
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AAV Mediated Gene Expression
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Self-complementary recombinant adeno-associated
virus (scAAV) vectors promote efficient transduction
independently of DNA synthesis

DM McCarty'?, PE Monahan'? and R] Samulski‘#

UNC Gene Therapy Center, *School of Pharmacy, *Department of Pediatrics, *Department of Pharmacology University of Nor
Carvling at Chapel Hill, NC, LISA
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AAV Duplex Vectors
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Ocular Gene Transfer with Self Complementary AAV Vectors

scAAYV day 3 scAAYV day 7 scAAYV day 28
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AAV Double Stranded Vectors

1) Early Transgene Onset

2) More Efficient in all Tissue (20-1000 fold)
3) Compatible with all AAV

4) Reduce overall dose (50-100 fold)

5) Reduce production demand
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Clinical trials in neurological disorders using AAV vectors: promises and challenges.

Mandel RJ,

Burger C.

University of Florida College of Medicine, Department of Neuroscience, PO Box 100244, Gainesville, FL 32610, USA.
rmandel@ufl.edu

currently, there are five phase | clinical trials of recombinant adeno-associated viral vectors for the
treatment of neurological disorders. Two Parkinson's disease (PD), the third trial is aimed at treating
Canavan's disease, a pediatric leukodystrophy, the fourth trial targets Alzheimer's disease (AD),
and the fifth will attempt to target the lysosomal storage disorder, Batten's disease.

Other gene therapy treatment strategies for PD and other disorders, such as amyotrophic

lateral sclerosis, are also on the horizon.

Attenuation of seizures and neuronal death by AAV vector

galanin expression and secretion

Haberman, R, Samulaksi RJ, McCown, T.
Gene Therapy Center and Department of Psychiatry,

University of North Carolina at Chapel Hill School of Medicine, Chapel Hill, NC 27599, USA

Nature Medicine Aug 2003

Adeno-associated Virus-Mediated Expression and
Constitutive Secretion of Galanin Suppresses
Limbic Seizure Activity in Vivo

Thomas J. McCown*

Gene Therapy Center and Department of Psychiatry, University of North Carolina at Chapel Hill
School of Medicine, Chapel Hill, NC 27599, USA

Molecular Therapy May 2006
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