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Directions:  Read pages 367-370 of your textbook.  Using this information and additional resources as needed, answer the questions below.  Know underlined terms and ideas.
Background Information:
During Transcription, the code words of DNA nucleotides are copied onto a strand of messenger RNA.  The next and final step in protein synthesis is decoding a messenger RNA message into a protein.  This is called Translation.  Proteins are made by stringing amino acids together to form long polypeptide chains.  Each polypeptide contains a combination of any or all of the 20 different amino acids.  As you know, DNA and RNA are each composed of 4 distinct nucleotides.  In order to code for the 20 different amino acids, more than one nucleotide must make up the code word for each amino acid.  The smallest size for a code word in DNA is three nucleotides.  

Translation:  Formation of Proteins

1.
State the purpose of translation.

2.
What is a codon?  Describe its role in protein synthesis.

3. 
What is a “stop” codon? Describe its role in protein synthesis.

4.
What is an anticodon?  Describe its role in protein synthesis.

5.
In detail, describe the process of translation.  In your response, describe 


the roles of messenger RNA, transfer RNA, ribosomal RNA, ribosomes and 


amino acids.  Underline each key term.

6.
Describe the relationship between amino acids, polypeptide chains, peptide bonds and proteins.
Summary of Protein Synthesis:  

7.


	Step
	Initial Macromolecule

(What do you start with?)
	Final Macromolecule

(What is created?)
	Location in Cell

(Where does this occur?)

	1.  Transcription
	
	
	

	2.  Translation
	
	
	


8.
Put the following steps of protein synthesis in order; (1) happens first to (7) happens last.


____ tRNA carries amino acids to the ribosome, matching its anticodon with an mRNA codon


____ a stop codon on mRNA is encountered.  The ribosome releases the polypeptide.


____ messenger RNA is transcribed from DNA in the nucleus.


____ messenger RNA leaves nucleus and travels to cytoplasm.


____ amino acids are added to a growing chain as mRNA codons are read by the ribosome.


____ an initiation codon on messenger RNA binds to a ribosome.


____ the polypeptide bends and folds into a 3-dimensional shape, forming a functional protein.

Application: DNA ( RNA ( Protein 

Use the codon chart provided to help answer questions #9-#13.

9.
If a three nucleotide sequence on a DNA molecule is CTA, what is the messenger RNA codon sequence?  


What is the amino acid this portion of the DNA molecule codes for?

10.
RNA polymerase binds to a portion of the DNA molecule and reads the sequence of bases below.  Transcribe and translate the DNA sequence to determine the amino acid sequence of the polypeptide chain.  Remember that you always translate the messenger RNA codon sequence!


Template DNA Strand Sequence:  
T    A    C    T    T    G    G    G    A    T    G    C    C    C    C    A    C   T


Messenger RNA Strand Sequence:  



Transfer RNA anticodon Sequence:


Amino Acid Sequence:

12.
UAG is a stop codon.  What might happen if the uracil in this codon was changed to cytosine?

13.
List the four different sets of DNA nucleotide sequences that code for the amino acid Valine.  Explain why this redundancy in the genetic code is significant to life.

14.
Once a polypeptide chain is formed, it must be arranged into a 3-dimensional conformation before it is considered a functional protein.  List and describe the 4 levels of protein structure.

15.
Describe the function(s) of proteins in the human body.

 Application – Translation Diagram Coloring

Color the diagram below.  Color each structure the same color and make sure all labels are clear. Do not color titles with stars or dots.
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