Short Essays – Chapter 4
1. Biologist who are asked how many amino acids are encoded by the human genetic code consistently answer “20”. And yet a very small number of human proteins include a 21st amino acid, selenocysteine, which is only made and used when selenium is present in the environment. If there is a 21st amino acid, why do we all so blithely talk about 20 amino acids and codons that encode 20 amino acids? Since there is no codon dedicated to selenocysteine, how does it get incorporated into proteins? What happens when there is no selenium around? As you consider these questions please read “A forgotten debate: Is selenocysteine the 21st amino acid?” by Robert Longtin in Journal of the National Cancer Institute , 2004;96:504–5.

2. Drugs used to be developed by trial and error, as happened with the discovery of the ability of willow bark, and the aspirin contained in it, to reduce pain and fevers. Recently rational drug design makes use of information on protein structure to predict which compounds would be good to try as drugs. How is this done? As you consider this please read “Drug discovery: Pulled from a protein’s embrace” by William L. Jorgensen in Nature , 2010;466:42–3.
3. We have talked about the genetic code used by ribosomes to translate the information contained in mRNA molecules, but scientists are starting to talk about a second kind of code. What is this newer version of the code and what is it used for? As you consider this question please read “The code within the code” by Heidi Ledford in Nature , 2010;465:16–17.

4. We often mention several key forms of post-translational modification of proteins such as phosphorylation, but new forms of modification are continuing to emerge from the ongoing investigations of the diverse forms of proteins carrying out cellular functions. What is one of the new forms of modification that has been found, and how far back in the evolutionary tree do we see signs of this form of modification? As you consider this question please read “Ampylation is a new post-translational modification” by Melanie L. Yarbrough and Kim Orth in Nature Chemical Biology , 2009;5:378–9.
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