Figure 10.8 Demonstrating the Existence of Introns
In 1977, two independent research groups (Susan Berget, Claire Moore, and Phillip Sharp; and Louise Chow, Richard Gelinas, Tom Broker, and Richard Roberts) working with adenovirus mRNA discovered that eukaryotic DNA was not contiguous, but rather contained introns, or noncoding regions, that are spliced out of mRNA prior to protein translation. The researchers used nucleic acid hybridization to demonstrate this surprising occurrence. Specifically, the β-globin gene was denatured to separate the strands of DNA and incubated with a probe consisting of β-globin mRNA from mature mRNA transcripts of exons 1 and 2. The probe hybridized with the genomic DNA and caused the DNA to loop out in the region where the noncoding sequence was displaced by the mRNA. This result indicated the presence of an intron, or an intervening DNA sequence, between exons 1 and 2. This method has been used to determine the intron–exon structure for a number of other genes as well. For each intron, one can expect the mRNA to force the DNA into a loop. For example, if there were three exons and two introns, two loops would be visible by this hybridization method. The discovery of introns radically changed the way scientists viewed eukaryotic gene mRNA. In 1993, Phillip Sharp shared the Nobel Prize in Physiology or Medicine with Richard Roberts “for their discovery of split genes.” Early on, many researchers believed that introns were merely “junk DNA” with no particular function. However, more recent studies suggest introns function in a number of cellular processes, including catalytic activity during mRNA splicing, gene regulation, and exon-shuffling, which is thought to play a role in evolution.
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