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Genetic diseases & gene therapy
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DELETE

a mutated or “misspelled”
gene to halt the production of
a disease-causing protein

INSERT

a missing gene to produce
a needed protein

CORRECT

a mutated or “misspelled”
gene to repair a dysfunctional
protein
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Long history of gene therapy

1983-1984 ¢
First transfer of
gene transfer into
murine HSC

1980

® 1990

® 1990

HIV-based
vectors capable
of infecting
non-dividing cells

1990

First gene-
therapy clinical
trial (gene-
modified T cells)

1992-2006 ¢
Initiation of
clinical trials with
gene-modified
HSC

2000

Leukemias due to
insertional
mutagenesis of
1st generation
vectors.

2000

2005 l
X-ALD

2007

[}-thalassemia

® 2010+

Success with 2nd
generation
vectors, higher
efficiencies of
transfer and
broadening of
disease
indications

2010

2010 l 2013

SCID-X1

2010
WAS, MLD

® 2012

X-CGD

ADA-SCID



Gene therapy setbacks and new hope

The Medical Promise Of Gene Therapy Has Become A Reality

After almost three decades of slow progress, gene therapy has
recently shown spectacular results and proven its disruptive potential
in rare diseases.
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New opportunities with CRISPR/Cas9




