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Days from palpable tumor

Figure 4. Simvastatin had no effects on tumor growth rate. Graph of Kaplan-Meier survival

curve for the duration of time from first palpable tumor to time of resection (500 mm3).
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DMSO-Control

Figure 5. Imaging from mouse injected with SUM 149-GFP labeled cells in the tail vein. 8

weeks after of lung and brain metastatic colonization assessed by fluorescent stereomicroscopy.
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Simvastatin regulates FOX03a in TNBC cells

To identify pathways targeted by simvastatin we utilized RPPA to compare protein
activation state in simvastatin treated versus untreated SUM149 and SUM159 cells. We found
that phosphorylated FOXO3a and Akt were two of several proteins that were significantly
downregulated (Table 4). FOXO3a is a known tumor suppressor that is targeted for
degradation by phosphorylation (27). Akt is activated by phosphorylation following growth
factor binding to cell membrane receptors such as epidermal growth factor (EGF). Following
activation Akt regulates FOXO3a through phosphorylation leading to subsequent nuclear
exclusion and degraldaltion.78 The possibility of increasing expression of a tumor suppressor is
intriguing so we examined the relative expression of both phosphorylated and total FOXO3a
and Akt proteins in SUM 149 cells treated with simvastatin or vehicle control. We found that
simvastatin inhibited phosphorylation of FOXO3a and Akt, and simvastatin decreased
degradation of the total FOXO3a protein in the presence of EGF (Figure 6A). In order to further
examine the function role of FOXO3a protein in TNBC metastasis, we evaluated its expression
in three triple negative breast cancer cell lines. We found that SUM149 had a high level of
FOXO3a expression and SUM159 and MDA-MB-231 had no protein expression of FOXO3a
(Figure 6B). We used the FOXO3a high-expressing SUM 149 and low/non-expressing SUM159
cell lines for further loss and gain of function experiments to examine whether simvastatin
suppresses metastases by upregulating FOXO3a. A model of our working hypothesis is shown

in Figure 6C.
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