Name:__________________________________________________

PROTEIN SYNTHESIS WORKSHEET

Deoxyribonucleic acid (DNA) codes for individual amino acids found within an organism.  In the translation process, the amino acids are joined into a polypeptide chain, or protein.  Each protein may be composed of hundreds of amino acids.  Yet, each protein contains only 20 different amino acids.  See Table 10-3 below.


Research determined that the DNA molecule contains four different nitrogen bases.  Mathematical logic indicates that each amino acid must be coded by a sequence of at least three bases.  A sequence of three bases for each amino acid yields 64 different combinations, more than the 20 necessary.  A sequence of two bases for each amino acid would only yield 16 different combinations.  


Ribonucleic acid (RNA) is complementary to DNA.  A codon is a series of three RNA bases (a complement of a series of three DNA bases) that codes the order of the specific amino acids in a protein.  As in DNA, 64 possible three base sequences code for the 20 amino acids.  Thus, an amino acid may be represented by more than one codon.  

Examination of Table 10-3 reveals that most amino acids are coded by 26 codons.  Certain mRNA codons mark the beginning and the end of a protein.  Research has shown that the first amino acid in a protein is usually methionine (AUG).  Other codons do not code for any amino acid.  These codons are not recognized by tRNA.  Therefore, no amino acid is placed in the chain and the protein ends.  
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Answer the following questions:

1. Explain how proteins that are all composed of the same 20 amino acids differ among organisms.
2. If this were a complete mRNA sequence, how many proteins would be represented by the following?

AUGUGGCACAUUAUCGACUAAAUGCCCAAGCCGUGA   ________________ 
3. Decipher the amino acids contained in the first protein from number 2.  
Analyzing a table.  Use the amino acid and codon chart to complete the following questions.

1. Define codon.
2. On which nucleic acid would you find the codons listed in the table?_______________________________

3. How many amino acids are shown on this table?  _____________________________________________

4. How many codons are shown on the table?  _________________________________________________

5. Name one amino acid that has only one codon.  ______________________________________________

6. Name one amino acid that has four codons.  _________________________________________________

7. Write the name of the amino acid coded by each of the following mRNA codons.

a. CCU  _______________




b. ACG  _______________




c. GAG  _______________




d. UCU  _______________
8.  List all possible codons for each of the following amino acids.

a. Asparagine  ________________________________




b. Lysine  ____________________________________




c. Threonine  _________________________________




d. Valine  ____________________________________

9.  Write the name of the amino acid coded by each of the following DNA codons.

a. TTT  _____________________________________





b. GTA  _____________________________________





c. CCT  _____________________________________





d. TAG  _____________________________________

10. Name the nucleic acid that carries the amino acids to the mRNA.  _____________________

11. Define anticodon.
12. Give the tRNA anticodon that will bind to the following  mRNA codons.

a. UCU  ____________



b. GAG  ____________




c. CAC  ____________




d. ACG  ____________
Review questions

1. Identical molecules are the result of this process.  _____________________________________________

2. The DNA molecule “unzips” at what location? ________________________________________________

4. In DNA, name the base that pairs with adenine._______________________________________________


5. In RNA, name the base that pairs with adenine.  ______________________________________________

6. What base always pairs with guanine?  _____________________________________________________

7. Name the base found in DNA that is not found in RNA._________________________________________

8. An anticodon is found on what nucleic acid?  ________________________________________________


9. What nucleic acid does the anticodon bond to?________________________________________________

10. At what cell structure does protein synthesis take place?  _______________________________________

11. A protein (polypeptide) consists of a long chain of these. ________________________________________

Table 10-3 


The Genetic Code (Codons of mRNA)








