22nd AMINO ACID SYNTHESIZED AND ADDED TO GENETIC CODE OF E.COLI BACTERIA

Two teams of researchers from Ohio State University identified the 22nd genetically encoded amino acid, a discovery that is the biological equivalent of physicists finding a new fundamental particle or chemists discovering a new element.

For 30 years after the discovery of the structure of DNA and the unraveling of the genetic code, scientists believed that there were only 20 natural amino acids. Then in 1986, researchers broke that numerical barrier announcing that the 21st had been discovered.

Finding a 22nd suggests that even more of these basic biological building blocks may be found using modern genome sequencing techniques.

The discovery grew out of some very basic biochemistry examining how a particular type of microbe - methanogens - can convert methyl-containing compounds into methane. While researchers have long understood the biochemical mechanisms for how acetate and carbon dioxide are converted to methane, they didn't understand how a common class of compounds - the methylamines - are transformed into this gas.

Now they have capped that discovery with news that they have successfully synthesized the amino acid itself – L-pyrrolysine – and shown that bacteria can incorporate it into new proteins – the biological components which do most of the work in cells.

The importance of their work is the explanation of exactly how the 22nd amino acid is incorporated into proteins inside living cells. The genetic instructions to put pyrrolysine into proteins follows a traditional path that many scientists had not predicted.

For decades following the discovery of the structure of DNA, the dogma was that the genes in the DNA were decoded to produce proteins built from only 20   amino acids.

But in 1986, researchers discovered that a 21st amino acid – selenocysteine – (see my article in scribd) was incorporated into certain proteins. What separated selenocysteine from the other previously identified amino acids was the fact that it was inserted into protein by a very different path.

Each of the  amino acids uses a specialized translator protein to decode genetic information as that amino acid. But selenocysteine lacked its own translator protein and is put into the protein through a more circuitous route.

That left open the question of whether future amino acids would follow the traditional path of the first 20 amino acids or the unusual route taken by 21st.

The final step was to see if the translator enzyme for L-pyrrolysine would function normally within a living cell. To test that, they inserted the enzyme into Escherichia coli bacteria. Researchers use E. coli as an easy test for some basic biological functions. Once inside the microbe, the enzyme was able to change the genetic coding in the organism so that it now included L-pyrrolysine as well as the other 21 amino acids.
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