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Transcribe and Translate
The process of translation occurs in the cytoplasm on ribosomes (sites of protein synthesis).  Although the proteins are assembled at the ribosomes, the instructions for building these proteins came from the DNA (in the nucleus of the cell).  Complete the chart below.  When the chart is complete, you will have shown how the “code” or sequence of base pairs on DNA is transcribed into RNA.  Remember that a sequence of three bases on RNA is called a codon.  The three complementary bases found on tRNA are called an anticodon.   The amino acids carried by tRNA will link together to form polypeptides or proteins.  
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 *** The proteins formed by translation are responsible for traits***

	DNA
	mRNA codon
	tRNA anticodon
	Amino Acid 

(determined by mRNA)

	TAC
	
	
	

	CAC
	
	
	

	GGG
	
	
	

	CCC
	
	
	

	CTA
	
	
	

	AAT
	
	
	

	TTG
	
	
	

	CCA
	
	
	

	TCA
	
	
	

	AGA
	
	
	

	ATA
	
	
	

	ACT
	
	
	


Draw this protein showing the amino acids linked together with peptide bonds. 
Analysis
1. Is the above example a complete protein? Explain. ____________________________________________________________________________________________________________________________________

2. Where do the instructions for building proteins come from? _______________________________________________
3. Where does the process of transcription occur? ______________________________________________
4. Where does the process of translation occur? ______________________________________________
5. How many bases are in a codon?  ____________________________________________________
6. How many bases are in an anticodon? _____________________
7. Which is the universal start codon?  What amino acid does it code for? ___________________________________________________________
8. What is the significance of the start and the stop codon? ______________________________________________

9. If the base ‘G’ in the mRNA codon GAU (aspartic acid) is changed (to either A or U or C), what three possible codons (and their corresponding amino acids) could result? 

a. ______________________________________________
b. ______________________________________________

c. ______________________________________________ 
10. What determines an individual’s unique traits? _______________________________________________
When Mutations Occur

Objective:  To demonstrate how gene mutations affect the production of proteins.
 

Procedure: 

1. Use the following base sequence of one strand of an imaginary DNA molecule: 

AAT TGA ACA CAT GCG CCC

2. Write the base sequence for an mRNA strand that would be transcribed from the given DNA sequence.  Place your results in the table below.

3. Determine the sequence of amino acids in the resulting protein fragment.  Place your results in the table below.
4. If the fifth base in the original DNA strand were changed from G to C, how would this affect the resulting protein fragment?  Write the new protein fragment in the table below.

5. If G were added to the original DNA strand after the third base, what would the resulting mRNA look like?   How would this addition affect the protein?  Show your results in the table below.

 

 

Data:  
	DNA sequence
	

	mRNA from

Step 2
	 

	Protein Sequence from Step 3
	 

	Protein Sequence from Step 4
	 

	mRNA from Step 5 
	 

	Protein Sequence from Step 5
	 


 

Conclusions:   

1.  Which change in DNA was a point mutation?  Which was a frameshift mutation?

__________________________________________________________________________________________________________________________________________________________________________

 

2.  In what way did the point mutation affect the protein?

__________________________________________________________________________________________________________________________________________________________________________

 

3.  How did the frameshift mutation affect the protein? __________________________________________________________________________________________________________________________________________________________________________
