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Many cancers, including midgut neuroendocrine cancers called carcinoid, typically metastasize to
the liver [1]. However, cancer cell interactions with the liver tissue microenvironment are poorly
understood.

To begin to address this problem, we developed an organ slice culture system that more closely
resembles the three-dimensional, multicellular liver microenvironment than does a dispersed cell
culture system. Using this ex-vivo system in combination with live-cell imaging methods and multi-
photon microscopy we characterized complex spatial and temporal properties of cancer cell
dynamics within a reduced tumor microenvironment.

In these experiments, human carcinoid cancer cells, stably transfected with GFP were introduced to
the liver via hepatic portal vein injection. A long-lasting vital dye was also introduced to mark the
vasculature. The liver was sectioned into 200 pm thick slices and maintained in culture for up to two
weeks and cancer cell dynamics were assessed by immunofluorescence methods or by timelapse
imaging.

The introduced cancer cells had a proliferative index of about 50% that was not significantly
different from cells grown on 2D substrates and remained relatively constant throughout the
experiment. The cancer cells exhibited a variety of characteristic movements and readily inter-
converted between elongated and rounded (blebbing) modes of locomotion [2]. An addtional rapid
form of movement was observed after several days in culture. This rapid form of movement
appeared to correlate with tumor cell aggregation in slices. We also observed the formation of
tumor-like structures (“tumorlets”) following several days in culture.

The ability to form “tumorlets” appeared to require the prior perfusion of the portal vasculature with
physiological saline, suggesting that resident immune cells both interfere and facilitate
tumorogenesis. This indicates possible interaction of the cancer cells with the immune cells resident
in the liver and/or present in the blood [3,4].

This ex vivo model provides a tractable and cost efficient accompaniment to intravital microscopy
for studying tumor formation in mouse liver. High resolution confocal imaging of the cancer cells
revealed multiple distinct types of cell motilities and indicated that tumor cell aggregation may play
a significant role in carcinoid tumor formation in the liver. Some of these properties were only
observed after several days in organ slice culture suggesting important interactions with resident
immune or other endogenous cells in the liver.
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