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Construction of a Novel Mutation Analysis System Targeting the Cancer Suppressor Gene Apc
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Abstract

min* mice, an animal model for human colorectal cancer, show activated Wnt signaling

Apc
and accumulate an excessive amount of intracellular B-catenin protein due to a second-hit mutation
in the Apc gene in somatic cells. We extablished a novel mutation monitoring system using a cross

min/+ min/+)
b

between Apc and TCF/Lef:H2B-GFP transgenic mice. In resulting monitor mice (Tcf-Apc
GFP expression is induced by constitutively activated Wnt signaling (B-catenin accumulation) when
the normal Apc gene is lost. To determine whether 4pc mutations increase with radiation exposure,
these Tef-Apc™™* mice were exposed to 4.2 Gy gamma-rays at a high dose-rate (0.65 Gy/min) at 1
week of age and GFP-reporter expression in cells was evaluated. Results show that GFP-expression
in cells of the large intestine was significantly increased in irradiated mice. This means that GFP-
reporter expression can be detected in the large intestine of the Tef-Apc™™* mice. This system will

be useful in analyzing oncogenic mutations induced by radiation.
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Fluorescent images of cells in wild-type TCF/Lef:H2B-GFP mice.

(A) Liver: The GFP- reporter expression in zone 3 hepatocytes with activated Wnt/B-catenin signaling near the central

vein.

(B) Hair follicles: The GFP- reporter expression observed in actively proliferating cells.



Fig. 2. Fluorescent images of the large intestine of Tcf- Apc™™* mice.

(A) Large intestine from an 8-week-old non-irradiated control mouse.
(B) Large intestine from a 4-week-old mouse, exposed to 4.2 Gy gamma-rays at a high dose-rate (0.65 Gy/min) at 1 week
of age. The increase in the number of GFP-positive cells in the irradiated mouse suggests that high dose-rate gamma

irradiation increases the frequency of mutations in the Apc gene.



