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Lung cancer remains the leading cause of cancer death in the world. Although recent development
of targeted therapies and immunotherapy had dramatically improved the prognosis in advanced lung
cancer, therapies-induced drug resistance is still a main obstacle for long-term survival in patients
with lung cancer. Broad body of researches have been conducted to discover the mechanisms or
molecular alteration regarding the treatment related resistance in lung cancer. Lung cancer stem cells
(CSCs), a subset of lung cancer cells, share characteristics of normal stem cells with a capacity of self-
renewal and differentiation. Lung CSCs also display tumor-initiating ability and metastasis-forming
potential, which may account for the therapy resistance and early metastasis in patients. In our
previous reports, we have demonstrated that Oct-4 expression plays a crucial role in maintaining the
self-renewing, cancer stem-like, and chemo- and radio-resistance properties of CD133 positive non-
small cell lung cancer.8 We also found that lung CSCs have elevated levels of activated Hsp27 upon
treatment with superoxide and traditional chemotherapy. When combined with chemotoxic agents,
blockage of Hsp27 decreased the survival of lung CSCs, which otherwise were resistant to traditional
chemotherapy. Recently, through studying the metabolic profile of lung CSCs and the related
underlying mechanisms, we found that the Oct4-hexokinase 2 (HK2) pathway activated by collagen
XVIl-laminin-332 through FAK-PI3K/AKT-GSB3B/B-catenin activation induced the upregulation of
glycolysis and maintenance of CSC-like features. We also showed that collagen XVII, Oct4, and HK2
could be valuable markers to predict the prognosis of lung cancer patients. The need to
understanding lung CSCs and the associated mechanisms to escape therapies is important in the
hope to develop novel lung cancer therapies and enhance sensitivity to current chemotherapy,
targeted therapy and immunotherapy.
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