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Neuroendocrine tumors (NETs) are a class of rare and heterogeneous neoplasms derived from the
neuroendocrine system. Although surgery remains the cornerstone of treatment for localized
tumors, most patients with NETs are diagnosed once metastases have occurred. Despite the
development of novel drugs in cancer research over the last decade, there are no curative
therapies for advanced NETs. The key factor that has hindered clinical therapeutic progress is
probably the lack of animal models for studying the complex and heterogenous tumor biology of
NETs and for preclinical drug screening.
The tropical teleost zebrafish (Danio rerio) is a popular vertebrate model system that offers unique
advantages for the study of a variety of biological processes. The small size and low cost of
maintenance, together with the high prolific nature, the external fertilization and the rapid
development of its transparent embryos have led to the first emergence of the zebrafish as
reliable and suitable embryological model. Moreover, due to the proved conservation in genetic
programs and physiology between fish and mammals, zebrafish has become a powerful model
for studying human diseases, including cancer.
Zebrafish embryos are transparent, allowing to follow in vivo several important biological
processes for the progression of engrafted human tumor cells, such as the development of
metastasis and the tumor-induced angiogenesis.
In addition, zebrafish embryos have high permeability to small molecules, such as several
antitumor drugs. Through this peculiarity, we can easily test the antitumor activity of several
compounds on tumor cells implanted in zebrafish embryos, just dissolving drugs into the fish water.
Interestingly, this procedure requires the graft of a small number of tumor cells. This favours the
possibility to implant tumor tissue directly from patients after surgical procedure (patient-derived
xenograft, PDX) in zebrafish embryos.
This presentation provides an overview of the state of the art of zebrafish model in the cancer
research with a main focus on NETs, highlighting future developments in this field.
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