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Abstract Prostate cancer is a hormone-driven disease, and its development is highly dependent on the in-
crease of androgen receptor signaling pathway. Therefore, androgen deprivation therapy has become the standard
treatment for advanced prostate cancer. With the long-term application of androgen deprivation therapy, some ad-
enocarcinoma transforms to highly invasive neuroendocrine prostate cancer, of that the median survival time after
diagnosis is less than one year. Neuroendocrine prostate cancer usually shows loss of androgen receptors and in-
creases expression of stemness markers and neuroendocrine markers such as chromogranin A, synaptophysin and
CD56. At present, there is no specific treatment for neuroendocrine prostate cancer. The therapies which are
largely based on the treatment of small cell lung cancer with the similar neuroendocrine phenotype, unfortunately,
have not achieved satisfactory results in neuroendocrine prostate cancer. Here we review the molecular mecha-
nisms of lineage plasticity in neuroendocrine prostate cancer, including gene mutation, transcriptional network
regulation, epigenetic modification changes, etc. , and provide insights into the potential treatment strategies for
neuroendocrine prostate cancer.
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