Extra Practice!
Transcription

DNA non-template strand sequence:       ____  ____  ____  ____  ____  ____  ____  ____  ____  ____  ____  ____
  
DNA template strand sequence:           3’   C       G        T         C       C       A        C       G      T        C        C       A    5’
mRNA strand sequence:
        

   ____  ____  ____  ____  ____  ____  ____  ____  ____  ____  ____  ____

Separate the DNA template and the mRNA strands. In a cell, the mRNA strand would undergo some “editing” including the addition of the 5’ CAP, the 3’ poly-A tail, and removal of the introns. Then it would leave the nucleus, and the DNA strand would rejoin with its complementary half by reforming the hydrogen bonds between complimentary base pairs. 
Translation

In the cell, the mRNA leaves the nucleus through a pore in the nuclear membrane. Once in the cytoplasm, it attaches to a ribosome and is “read” three base pairs at a time to determine the appropriate amino acid that should be inserted in the growing protein. A block of three consecutive nucleotides in the mRNA is called a codon.  The ribosome (which is made of ribosomal RNA or rRNA) is comprised of two subunits named the 40S subunit and the 60S subunit (You can think of the “S” as a unit of weight measurement).  The transfer RNA (tRNA) function to bring specific amino acids to the ribosome to be used in building the specific protein. Each tRNA has a three base sequence on one end called the anticodon and a sequence CCA on the other which serves as an attachment site for the tRNA’s specific activating enzyme.  The activating enzyme is responsible for catalyzing the chemical reaction of joining the amino acid to the tRNA.  The anticodon on the tRNA is complementary to the codon on the mRNA, which explains how the correct amino acid is brought to the site of translation.

Template DNA base sequence:       3’
C  G  T

C  C  A

C  G  T

C  C  A     5’
mRNA codons:
(5’ to 3’)
    
______

______

______

______

tRNA anticodons:


______

______

______

______

Amino acid sequence:


______

______

______

______

6. In the previous lab on DNA replication, we discussed that errors can occur during the replication process.  Typically, these errors are corrected by proofreading enzymes, but sometimes mistakes persist.  A mistake that results in a single base change is called a point mutation and may affect the amino acid composition of the resulting protein.

a) How would the protein have been different if the DNA template sequence was A-G-T-C-G-A-C-C-T-C-C-G? Note:  Use the table of the genetic code included at the end of the lab:

Template DNA base sequence: 
     3’
A G T

C G A

C C T

C C G    5’
mRNA codons:
(5’ to 3’)

______

______

______

______

tRNA anticodons:


______

______

______

______

Amino acid sequence:


______

______

______

______

b) Do all point mutations cause a different amino acid to be inserted?

c) Notice from the table of the genetic code (included at the end of this lab) that 61 codons represent the 20 different amino acids.  Why do you think it is advantageous, from a genetic perspective, to have this redundancy (i.e. the same amino acid is represented by more than one codon)?

7.  Once translation is complete, the protein, the mRNA, and the two subunits of the ribosome separate. In a cell, the resulting protein would be passed into the endoplasmic reticulum where it would undergo further modifications before being used within the cell or exported to other locations within an organism.

Questions:

1. If the base sequence on a template strand of DNA was TACTATGCCATT, what would be the sequence of the codons on the mRNA transcribed from this DNA?

5’ _____  _____  _____  _____  _____  _____  _____  _____  _____  _____  _____  _____   3’

2. What would the sequence of bases of the anti-codons on the tRNA be?

_____  _____  _____  _____  _____  _____  _____  _____  _____  _____  _____  _____ 

3. What would be the sequence of amino acids that would be translated from this DNA? 

_________  _________  _________  _________ 

4. If a mistake (point mutation) was made during replication of this strand so that the new DNA strand had the base sequence TACACAGCCATT, what would be the resulting change in the protein built from this strand? 

_________  _________  _________  _________ 

5.  Complete the following table using the information provided:

	Non-Template DNA Strand
	TAC
	
	
	
	

	Template 
DNA Strand
	
	
	
	GGG
	

	mRNA (5’ to 3’)
	
	
	
	
	CCU

	tRNA anti-codon
	
	UCG
	
	
	

	Amino Acid
	
	
	Leucine
	
	


F.  Review Questions

3.  What is the difference, with respect to transcription, between the template and non-template DNA strands?

4.  What are the DNA-DNA rules of complementary base pairing?

5.  What are the DNA-RNA rules of complementary base pairing?

6.  What are the RNA-RNA rules of complementary base pairing?

7.  Distinguish between a codon and an anticodon.  How are they similar?  How are they different?

8.  What are the functions of the mRNA, tRNA, and rRNA in translation.

9.  In the genetic code table, three codons (UAA, UAG, and UGA) are associated with “STOP”.  What does this mean with regards to translation?



 Note: The codon AUG codes for methionine (Met) and is also the “Start” codon.
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