THE PUZZLE OF COMPLEX DISEASES

INTRODUCTION

It's Not Just the Genes

he most common diseases are the toughest to crack. Heart disease, cancer, diabetes, psy-

chiatric illness: All of these are “complex™ or “multifactorial” diseases, meaning that they

cannot be ascribed to mutations in a single gene or to a single environmental factor.

Rather they arise from the combined action of many genes, environmental factors, and

risk-conferring behaviors. One of the greatest challenges facing biomedical researchers

today is to sort out how these contributing factors interact in a way that translates into
effective strategies for disease diagnosis, prevention, and therapy.

The genes that contribute to complex disease are notoriously difficult to identify, because they typ-
ically exert small effects on disease risk; in addition, the magnitude of their effects is likely to be mod-
ified by other unrelated genes as well as environmental factors. Perhaps reflecting these difficulties,
susceptibility loci for complex diseases identified in one study population often cannot be replicated
in other populations (see the Report by Levinson ef al., p. 739).

This special section describes three complex diseases that together illustrate the difficulty facing re-
searchers. Type II diabetes (see the News story by Marx, p. 686) has reached epidemic proportions in
the United States and, in a particularly disturbing trend, is now striking people at a young age. The clear
physiological link between this form of diabetes and obesity, whose incidence is also on the rise, makes
a strong case for a causal role of diet and exercise level; at the same time, studies of diabetes-prone hu-
man populations and rodent models have begun to uncover tantalizing candidate genes that are also like-
ly to influence disease susceptibility. In patients suffering from the autoimmune disorder lupus (see the

News story by Marshall, p. 689), the immune system recognizes host tissue
as foreign, sometimes producing serious organ damage. The working model
for disease etiology suggests that people with lupus are genetically predis-
posed to have a hyperactive immune system, but the manifestation of symp-

approaches and coordinated efforts from researchers in diverse disciplines,
there is much room for optimism.
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