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1996 KYOTO PRIZE WORKSHOP: BASIC SCIENCES
“From Genes to Cellular Functions and Body Plan” Abstract of Commemorative Lecture

“The Role of Hox Genes in Specifying Our Body Plan”

Dr. Mario Renato Capecchi

Gene targeting provides the means for creating strains of mice with mutations in virtually
any gene. This technology permits the evaluation of the function of genes in living mammals.
We are using this technology to initiate a systematic genetic dissection of the mammalian
Hox complex. These genes encode transcription factors belonging to the Antennapedia
homeodomain class. Mice and humans contain at least 39 Hox genes distributed on four
linkage groups on four separate chromosomes. This complex of genes appears to function as
master switches controlling the regionalization of the embryo along its major axes. Thus,
mutations in 3’ Hox genes affect the formation of anterior structures, whereas disruption of
5’ gene gives rise to posterior abnormalities. Regionalization of the embryo by Hox genes
appears to be accomplished by the controlled temporal and spatial activation of these genes
such that a 3' gene is activated prior to and in a more anterior region of the embryo than its
5 neighbor. In this lecture I will examine the role of Hox genes in forming the hindbrain, the

vertebral column and the limbs.



