Figure 10.10 Deciphering the Genetic Code
In 1961, Nirenberg and Matthaei cracked the genetic code by using an artificial mRNA in which all of the bases were uracil (poly U). In this experiment, the scientists prepared a bacterial extract that contained all of the components needed to translate proteins and then added the mRNA homopolymer. Results showed that the cell-free extract produced a polypeptide composed entirely of the amino acid phenylalanine. Similarly, Nirenberg and Matthaei went on to test poly A and poly C, which produced lysine and proline, respectively. Although at the time the pair did not test poly G due to technical difficulties with mRNA synthesis, this homopolymer would have resulted in the production of glycine. This experiment, commonly referred to as “the poly U experiment,” laid the foundation for Nirenberg’s groundbreaking work on the genetic code. He continued working on the code until he had completely deciphered it in 1966. Two years later, Nirenberg shared the Nobel Prize in Physiology or Medicine 1968 with two other scientists “for their interpretation of the genetic code and its function in protein synthesis.”
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