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Requirements of LEFTY and Nodal overexpression for tumor cell survival under
hypoxia in glioblastoma
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We investigated the roles of LEFTY and Nodal in glioblastoma (GBM) hypoxic
foci. In clinical samples, significantly higher expression of LEFTY and Nodal, as well as higher
apoptotic and lower proliferation rates, were observed in non-pseudopalisading (Ps) perinecrotic
lesions as compared to Ps and non-necrotic tumor lesions. In KS-1, a GBM cell line that lacks
endogenous Nodal expression, treatment with the hypoxic mimetic CoCI2 increased LEFTY expression.
LEFTY and Nodal overexpression increased proliferation rates and reduced susceptibility to
CoCl2-induced apoptosis, and increased the expression of epithelial-mesenchymal transition (EMT)
/GSC-related markers. An increased ALDHlhigh population and more efficient spheroid formation was
also observed in LEFTY-overexpressing cells. These findings suggest that LEFTY and Nodal may
contribute to cell survival in non-Ps GBM perinecrotic lesions, leading to alterations in apoptosis,

proliferation, or EMT/GCS features.
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