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An individual’s genotype is a major factor 
in susceptibility to disease, but equally im-
portant are epigenetic factors including 
transcription factors and their regulatory 
enzymes such as sirtuins (deacetylases or 
ribosyltransferases) that control gene ex-
pression. Therapeutic targeting of such fac-
tors is at the forefront of drug discovery for 
cancer and other diseases (1). Mahajan and 
colleagues (2) have identified functional 
interactions between the serine protease, 
thrombin, the G protein-coupled receptor 
PAR-1, downstream signalling molecules 
phosphoinositide 3-kinase (PI3K) and Akt, 
and certain members of the Forkhead box 
“O” (FoxO) family of transcription factors, 
known to control cell-cycling, prolifer-
ation, differentiation, apoptosis/survival, 
and response to oxidative stress, in smooth 

muscle or other cells relevant to vascular 
growth and aging (3). A unique example 
where vascular remodelling is pathologi-
cally significant occurs in saphenous vein 
autografting, where a segment of vein is 
used to replace a stenotic arterial segment 
in patients with coronary artery disease.  

 This new study reveals how thrombin 
induces time-dependent PI3K/Akt-me-
diated phosphorylation of FoxO1 and 
FoxO3 in cultured human smooth muscle 
cells, enhancing their cytoplasmic locali-
sation and increasing cell survival and pro-
liferation. This is explicable by decreased 
nuclear FoxO-mediated transcriptional 
regulation of genes related to apoptosis, 
antioxidation and cell-cycling arrest (3). 
Immunohistochemistry reveals that 
phospho-FoxOs and relevant binding 
partners are also detectable in human sa-
phenous vein sections, while inhibitors 
support a specific role for PAR-1 and 
PI3K/Akt. FoxO1/O3 function is also ad-
dressed using siRNA-based inhibitors. 

 Therapeutic strategies limiting deleteri-
ous vascular changes could therefore target 
transcription factors, perhaps their regula-
tory sirtuins or relevant signalling path-
ways. Adenovirus-mediated gene therapy 
ex vivo prior to grafting appears plausible 
(4). Pleiotropic vascular effects of drugs 

against epigenetic targets may also be 
worthwhile contemplating, as might the 
role of transcription factors in thrombin/
PAR-1 responsiveness in circulating an-
ucleate platelets. Like the coordinated tem-
poral action of cell receptors, signalling 
proteins, transcription factors and their 
regulators, coordinated cross-discipline re-
search will be required to fully translate 
these various findings into new treatments. 
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