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Historically, experimental modeling of cancer has used trans-
formed cell lines grown in 2D, with potential disadvantages of
prolonged passage, highly complex/uncertain mutational
background, and lack of tissue architecture. Alternatively,
transgenic mouse models have been used to provide more
organismal context, but are less amenable to the facile exper-
imental perturbations of cell culture models. Recent advances
have now allowed the growth of primary tissues in as three-
dimensional "organoid" cultures that combine the experimen-
tal tractability of 2D transformed cell lines with the accurate
organ ultrastructure and differentiation of in vivo systems. The
development of these robust organoid methods for primary
mouse and human GI tissues is a transformative development
that now facilitates the development of in vitro cancer models
for these corresponding malignancies. For example, we have
developed methods for primary organoid culture of diverse
wild-type gastrointestinal organs (stomach, intestine, pancreas)

and exploited these to achieve the first in vitro oncogenic con-
version of primary colon, gastric and pancreatic tissues to ade-
nocarcinoma (Nat. Med., 2009, 2014). Such organoids now
provide a tremendous opportunity to initiate gastrointestinal
cancer within primary mouse and human tissues and to system-
atically examine how oncogenes perturb normal homeostasis.
Additionally, the application of organoid methods to cancer
gene discovery, drug discovery and drug sensitivity profiling,
and to address fundamental questions in cancer biology
will be discussed.
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