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K-ras codon 12 GGT→GAT mutation is the most prevalent K-ras mutation in spontaneous 
mouse lung tumors, whereas K-ras codon 12 GGT→GTT mutation was detected in 21/23 (91%) 
of mouse lung tumors induced by ethylene oxide (EO) [Hong et al. (2007) Toxicologic Pathology 
35:81-85]. To investigate whether EO drives G→T transversion through a mechanism involving 
oxidative damage and induction of 8-oxo-2’-deoxyguaninosine at the second position of K-ras 
codon 12, allele-specific competitive blocker PCR (ACB-PCR) was used to measure the levels 
of three different K-ras codon 12 mutations (codon 12 GGT→GAT, GGT→GTT, and 
GGT→TGT) in lung DNAs of male Big Blue B6C3F1 mice exposed to EO. Ten mice per group 
were exposed to EO by inhalation, six hours/day, five days/week for 4 (0, 10, 50, 100, or 200 
ppm EO), 8 or 12 weeks (0, 100, or 200 ppm EO). Four weeks of exposure to 100 ppm EO 
caused a significant increase in K-ras codon 12 GGT→GTT mutant fraction (MF) relative to 
controls, and 50, 100, and 200 ppm EO caused significant increases in K-ras codon 12 
GGT→GAT MF. Surprisingly, 8 weeks of exposure to 100 and 200 ppm EO caused significant 
decreases in K-ras codon 12 GGT→GAT and GGT→GTT MFs relative to controls. The 
increases and subsequent decreases in K-ras MF may be interpreted as mutant cell 
proliferation, followed by selective killing of K-ras mutant cells, mediated by EO dose-dependent 
production of reactive oxygen species. Therefore, the shift in K-ras mutation spectrum observed 
in EO-induced mouse lung tumors may be due to effects on intracellular signaling pathways and 
selection of preexisting mutant cells, rather than direct mutagenesis of the K-ras gene by EO. 


