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Unique role of the 
RhoGAP domain 
protein, PORF-2, 
in proliferation and 
apoptosis of neural stem 
cells
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Th e RhoGap domain containing protein, preoptic regulatory factor-2 (Porf-2) was fi rst 
discovered in 1990 in the rat hypothalamus. It was shown to be widely distributed in both neural 
and extraneural tissues, with high levels of expression in regions with actively proliferating 
cells, such as fetal brain, placental growth cone, testicular germ cells and skin. Th e Porf-2 gene 
has homologues in a phylogenetically broad distribution including fi sh, reptiles, birds, rodents, 
ungulates, and primates, including humans. Northern blot and nuclease protection analyses 
have been used to show that age, gender and gonadal steroids modulate Porf-2 mRNA levels. 
Both insulin and IGF-1 down-regulate Porf-2 through both Akt and MAPPK pathways, and 
Porf-2 expression is increased in the diabetic nephropathic kidney. Th is increase is reversed 
by long term administration of an antioxidant-fortifi ed diet. Recently, Porf-2 was shown to 
have anti-proliferative and pro-apoptotic actions in neural stem cells, modifying levels of p21 
and p53, respectively. Th us Porf-2 may contribute to normal growth and development, as well 
as organ degeneration in disease. Th ese roles as well as its role in preventive and regenerative 
therapies need to be explored further.
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