
  

What is gene therapy? 

Gene therapy is the insertion of new 
genes into an individual's cells and 
tissues to modify the expression of the 
gene. Its major goal is to treat a disease. 
It can be a hereditary disease in which 
an altered gene is replaced with a 
functional one. It can also be to insert a 
gene that encodes a therapeutic protein.  
Although the technology is still in its 
infancy, it has been used with some 
success. Scientific breakthroughs 
continue to move gene therapy toward 
mainstream medicine.  
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Amyotrophic Lateral Sclerosis (ALS) is a disease characterized by the selective degeneration 
(death) of motor neurons that innervate voluntary muscles in arms, legs, trunk and face, with 
resulting muscle wasting. However, while many motor neurons degenerate in ALS, there are 
populations of motor neurons that for unknown reasons appear resistant to degeneration and in 
fact persist throughout the disease progression. Our research focuses on one such population, 
the oculomotor motor neurons, which innervate the muscles around the eyes and enables us to 
look up and down and to the sides. We want to understand why the oculomotor motor neurons 
can resist degeneration in ALS. We believe that identifying mechanisms that render these motor 
neurons resistant to disease could lead to future therapies to prevent the progressive loss of 
vulnerable motor neuron in ALS.  

Towards our goal we have identified a group of genes that are only active in oculomotor motor 
neurons and that appear able to protect also sensitive spinal motor neurons when introduced to 
these (Hedlund et al, 2010). We now propose to 
modify vulnerable motor neurons with gene therapy, 
conferring onto them properties of resistant 
oculomotor motor neurons. We will test the possible 
protective properties of oculomotor specific 
molecules on rodent motor neurons in culture and in 
vivo in a mouse model of ALS. Our aim is to identify 
genes that in the future can be modulated in the 
individual to prevent continued degeneration of 
motor neurons after diagnosis of ALS. The research 
project is a joint collaboration between the University 
of Milan in Italy (Stefania Corti) and the Karolinska 
Institutet in Sweden (Eva Hedlund).  
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