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Gene Mutation and Expression in Cancer
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Summary of New 
Paradigms

• Adaptive paradigm instead of a linear 
theory

• Bystander paradigm instead of hit theory

• Gene expression paradigm instead of 
mutation theory

• Tissue paradigm instead of single cell 
cancer induction theory



Summary

• Radiation risks from low levels of radiation exposure cannot be 
predicted with epidemiological studies.

• Combining advances in technology with those in cell and 
molecular biology make it possible to detect biological changes 
after low levels of radiation exposure.

• These low level changes have required changes in basic radiation
paradigms.

• Understanding the role of these biological changes in cancer risk 
may or may not impact radiation protection standards, but will 
help ensure that the standards are both adequate and appropriate.


	Back to Proceedings
	U.S. Department of Energy’s Low Dose Radiation Research Program:Paradigm Shifts?
	My Background
	Risk Models
	Problems Associated with Estimating Health Risks
	Normal annual exposure
	Exposure at Different Elevations
	Background Cancer
	Cancer Mortality Rates
	DOE Low-Dose Radiation Research Program
	Why now?
	Observations Suggesting Major Paradigm Shifts
	Adaptive Response Radiation-induced Chromatid Aberrations
	Cell Transformation Dose Response
	Radiation Low Doses Alter Subsequent Responses
	Focused X-ray Microbeam
	Cell/Cell Communication (Bystander Effect)
	How Does Radiation Interact with Cells?
	Characteristics of Gene Mutation by Radiation
	Characteristics of Gene Induction by Radiation
	DIFFERENCES IN TRANSCRIPTION PROFILES
	Mutation vs. Gene Induction
	Gene Mutation and Expression in Cancer
	Summary of New Paradigms
	Summary

