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Significant advancements

over the last decade
Scene 1

1989
First approved protocol to use gene transfer into humans

2003
The complete sequence of the human genome is identified

2009
Intensive research to increase vector safety

2016
First ex-vivo gene therapy approved

2019
First gene therapies approved for the treatment of 
SMA (Zolgensma) and β-thalassemia (Zynteglo)

1972
Gene therapy concept is discovered by Friedmann and Robin

2008
First adenovirus gene therapy complete phase III clinical trial

2012
First gene therapy approved in Europe

2017
First gene therapy approved in the USA

1990
First clinical trial to deliver a therapeutic gene is achieved

in the USA
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Scene 2

Major key facts

in gene therapies
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Gene therapy 
Can correct these mutations

How does gene therapy 

work ?Scene 3

By using CRISPR/CAS9
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