Name: _____________________________  Date:_____________ Per:____

Biological Code Cracking

Codes are used everywhere in our lives: our computers and phones send encrypted information to avoid others reading our text messages, parents sometimes speak in code to talk in ways their children won’t understand, and many students have tried sending private messages with a code that only friends who know how to decode the messages can read.  Code cracking – whether by classmates who are out of the loop, or computer hackers – is something people do to try to understand the codes that humans invented.  However, sometimes we find codes that were not invented by humans, such as the genetic code.  

In the 1950’s scientists like Martha Chase and Alfred Hershey figured out that DNA had the information to make all the proteins in cells.  But they did not understand how DNA, which has only four different nitrogenous bases:  a, c, g, and t, could contain all the information to make all the very different proteins in the cell.  This was especially confusing because proteins are made out of twenty (20) different parts, called amino acids, which we also refer to with single letters.  Today we will use lowercase letters to refer to the a, c, g and t of DNA and RNA.  Uppercase letters will be used to refer to the 20 amino acids (A, C, D, E, etc).  

It wasn’t until about 10 years later that other scientists managed to crack the code and figure out how DNA encodes each protein.  DNA in a cell’s nucleus sends an RNA copy of the information out of the nucleus to reach a ribosome in order to make each protein.  Here the amino acids will be put into the protein in the correct sequence.  The process of making a protein at a ribosome using the information in the RNA is called translation. 

DNA and RNA code for different amino acids using a three-letter code – it takes three parts (bases) of DNA or RNA to code for a single amino acid. Each three-letter code of DNA or RNA is called a codon.

On the reverse side, there is a chart that shows how the 1st, 2nd and 3rd letters in the RNA codon translate to different amino acids.  There is generally more than one codon for each amino acid, because there are 64 possible codons and only 20 amino acids to code for.  Three of the codons don't code for amino acids – any of the three are used to stop translation and end each protein. Then the protein can leave the ribosome and go wherever it is needed in the cell.  We won’t be using any of these stop codons today.
For example, gac stands for D.
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What is the amino acid sequence encoded by:
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 ugc  gcu  aac  gac  uau

	
