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Abstract

In addition to the well~established use of positron emission tomography (PET) in clinical oncology, novel
roles for PET are rapidly emerging in the field of gene therapy. Methods for controlled gene delivery to living
bodies, made available through advances in molecular biology, are currently being employed in animals for
research purposes and in humans o treat diseases such as cancer. Although gene therapy is still in its
early developmental stage, it is perceived that many serious illnesses could be treated successfully by the
use of therapeutic gene delivery. A major challenge for the widespread use of human gene therapy is to
achieve a controlled and effective delivery of foreign genes to target cells and subsequently, adequate levels
of expression. As such, the availability of noninvasive imaging methods to accurately assess the location,
duration, and level of transgene expression is critical for optimizing gene therapy strategies. Current
endeavors to achieve this goal include methods that utilize magnetic resonance imaging, optical imaging,
and nuclear imaging techniques. As for PET, reporter systems that utilize genes encoding enzymes that
accumulate positron labeled substrates and those transcribing surface receptors that bind specific positron
labeled ligands have been successfully developed. More recent advances in this area include improved
reporter gene constructs and radiotracers, introduction of potential strategies to monitor endogenous gene
expression, and human pilot studies evaluating the distribution and safety of reporter PET tracers. The
remarkably rapid progress occurring in gene imaging technology indicates its importance and wide range of
application. As such, gene imaging is likely to become a major and exciting new area for future application
of PET technology. (Korean J Nucl Med 2002;36;74-79)
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