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Introduction: Amyotrophic lateral sclerosis (ALS), a

severe neurodegenerative disease, with on average 2 to

5 years lifespan after the onset of the first motor

symptoms, remains incurable. In addition to motor

symptoms, significant weight loss is also observed in

ALS patients and ALS mouse models, linked to altered

energy expenditure and dysregulated hypothalamic

neuropeptides. Some studies showed that high- calorie

intervention was possible to delay the progress or prolong the

survival of ALS. However, the underlying mechanisms are

largely unknown and need to be investigated. In this project,

we are trying to reveal hypothalamic mechanisms of high-

calorie intervention in ALS by combining three methods

including transcriptomics, metabolic measurement and

electroencephalogram, in order to provide more clues for

potential therapeutic strategies.

Hypothalamic Mechanisms of High-Calorie 

Intervention in Amyotrophic Lateral Sclerosis
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Locomotor Activity, Energy Expenditure (EE), 

Respiratory Ratio (RQ), Body Weight, Food Intake, etc.
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Rapid eye movement (REM)  sleep,

Non-rapid eye movement(NREM) sleep,

Wake, etc.

Single-cell sequencing of the ALS transgenic mouse hypothalamus
(Pre-symptomatic stage)  
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FUSΔNLS/+

SOD1G86R

Transgenic mouse models and diet intervention

SOD1: Superoxide Dismutase 1
FUS: Fused in Sarcoma 

High Caloric Diet (HCD)

P0 P90 ~P110 ~P120

P0 4 months 10-12 months 20-22 months

P45

Normal lifespan

Shorter lifespan

FUS ΔNLS/+ : 
Starting timepoint : 3 months old 
Duration: One month 

SOD1G86R :
Starting timepoint : 40 days old 
Duration: One month 

ALS Progression Timelines
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Loss of MCH positive neurons
Sleep alterations
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Slowly progressive and mild 
symptomatic phenotype

                   

 

 

  
 
 
 
 
  
 
  
 
  
 
  
 
 

                                    

      
     

      

    
     

       

    

      
            

          
     

    
      

       
          

       

    
      

      
      

     
     

     

             

                   

 

 

  
 
 
 
 
  
 
  
 
  
 
  
 
 

     

      

     

           
     

      

      

    

     
       

                                       

                   

 

 

  
 
 
 
 
  
 
  
 
  
 
  
 
 

      

     

     

               

    
     

           
    

                                       


