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            Abstract
Although somatic cell activation of the embryonic stem cell (ESC) pluripotency factor OCT4 has been reported, this previous work has been controversial and has not demonstrated a functional role for OCT4 in somatic cells. Here we demonstrate that smooth muscle cell (SMC)-specific conditional knockout of Oct4 in Apoeâˆ’/âˆ’ mice resulted in increased lesion size and changes in lesion composition that are consistent with decreased plaque stability, including a thinner fibrous cap, increased necrotic core area, and increased intraplaque hemorrhage. Results of SMC-lineage-tracing studies showed that these effects were probably the result of marked reductions in SMC numbers within lesions and SMC investment within the fibrous cap, which may result from impaired SMC migration. The reactivation of Oct4 within SMCs was associated with hydroxymethylation of the Oct4 promoter and was hypoxia inducible factor-1Î± (HIF-1Î±, encoded by HIF1A) and KrÃ¼ppel-like factor-4 (KLF4)-dependent. These results provide the first direct evidence that OCT4 has a functional role in somatic cells, and they highlight the potential role of OCT4 in normal and diseased somatic cells.
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                    Figure 1: Oct4 is activated in SMCs in atherosclerotic lesions and contributes to lesion pathogenesis.[image: ]


Figure 2: SMC-specific conditional knockout of Oct4 increases multiple indices of atherosclerotic plaque instability.[image: ]


Figure 3: SMC-specific, conditional knockout of Oct4 results in reduced numbers of lesional SMCs.[image: ]


Figure 4: Loss of Oct4 within SMCs is associated with impaired SMC migration and reduced expression of Mmp3 and Mmp13, but not with any change in SMC apoptosis or proliferation.[image: ]


Figure 5: Activation of the Oct4 promoter in vitro and in vivo is associated with increased hydroxymethylation.[image: ]


Figure 6: Activation of Oct4 in SMCs is KLF4 and HIF-1Î± dependent.[image: ]
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