
12/26/2009

1

ALSTROM SYNDROMEALSTROM SYNDROME
Marc E. Tischler, PhD;
University of Arizona

ALSTROM SYNDROME 

� defective ALMS1 gene produces protein of unknown specific function
� protein plays diverse roles including:

� hearing
� vision {dystrophy of rod and cone cells in the retina}

l i b d i h {di i i h d i f ( )}� regulating body weight {diminished satiety factor(s)}
� heart function
� kidney function
� lung function
� liver function
� secretion of insulin by the pancreas
� functioning of cilia that are involved in cell movement and chemical signaling

� protein located in centrosomes whose functions include:
di i i f ll� division of cells

� assembly of microtubules whose functions include:
¾ transport of materials in cells (e.g., insulin movement to cell surface in 

pancreas)
¾ maintenance of cell shape



12/26/2009

2

HYPERGLYCEMIA DUE TO DEFECTIVE ALMS1 PROTEIN
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Figure 1. One clinical consequence of the Alstrom syndrome is hyperglycemia (excess blood glucose). The concentration 
of blood glucose is controlled by insulin that promotes the processing of glucose by various body tissues, principally 
muscle, fat cells and liver. Insulin is secreted by the beta-cells of the pancreas in a process that involves microtubules 
transporting insulin-containing granules to the cell surface where they wait for a signal from glucose to be released. 
Because ALMS1 protein is involved in microtubule assembly (left), a defect (X) of this protein (right) would in theory 
impair insulin movement to the cell surface (X). Decreased secretion of insulin leads to reduced processing of glucose by 
various tissues with an accumulation of glucose in the blood being the consequence (insulin resistant diabetes).
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OBESITY DUE TO DEFECTIVE ALMS1 PROTEIN
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Figure 2. Another clinical consequence of the Alstrom syndrome is obesity. The brain contains biochemical factors that 
serve as signals of satiety once enough food is consumed. These satiety factors normally prevent us from overeating 
allowing blood glucose to stay well balanced One possible role of ALMS1 protein is control of some satiety factors. Hence 
a defect of this protein could in theory impair normal functioning of these satiety factors leading to overeating (X). 
Overeating in turn leads to increased synthesis of fat by liver and fat cells and increased storage of fat which together with 
the impaired insulin response (Figure 1) leads to type 2 diabetes.
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