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Question 3 

 
A molecule of messenger RNA (mRNA) has just been synthesized in the nucleus of a human cell. 
 
(a)  What type of modifications may occur to this RNA before it leaves the nucleus? 
 
One point for each of the following explanations/identifications (3 points maximum): 

• Difference between introns and exons 
• Description of splicing  
• 5′ cap added or description of function 
• 3′ poly A tail added or description of function 

 
(b)  Once in the cytoplasm, how is the mRNA translated to a protein? 
 
One point for each of the following explanations/identifications (6 points maximum): 

• Description of the role of tRNA in the transport of amino acids 
• Description of the ribosome/rRNA 
• Peptide bond formation (or the connecting of amino acids into a polypeptide chain) 
• Concept of codon-anticodon binding 
• Concept of the role of the genetic code (e.g., mRNA bases determine the sequence of amino acids) 
• Description of stages (initiation, elongation, and termination) 
• Elaboration point for a detailed explanation—examples of acceptable answers include, but are not 

limited to, the following: 
▪ Description of 40S and 60S ribosomal subunits 
▪ Role of aminoacyl-tRNA synthetase 
▪ Structure of tRNA 
▪ Use of GTP as energy source 

 
(c)  If the cell is a secretory cell, how is the protein from part (b) eventually targeted, packaged, and 

secreted to the exterior of the cell? 
 
One point for each of the following explanations/identifications (3 points maximum): 

• Role of chaperones in folding a polypeptide into the protein 
• Modification of the protein or addition of sugars and/or phosphate  
• Concept of the endomembrane system (description of protein moving from ER to Golgi to vesicles) 
• Exocytosis through the fusion of the vesicle with the cell membrane 
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AP® BIOLOGY 
2007 SCORING COMMENTARY (Form B) 

 
Question 3 

 
Sample: 3A 
Score: 10 
 
In part (a) the student was awarded 3 points: 1 point for the addition of a 5′ cap; 1 point for the addition of a 3′ 
poly A tail; and 1 point for the removal of introns. An additional point could have been earned for the action of 
snRNP in intron removal, but the maximum possible score in part (a) was 3 points. 
 
In part (b) the student earned all 6 points: 1 point for ribosomal structure; 1 point for the genetic code; 1 point 
for the role of tRNA in transporting the amino acid; 1 point for codon/anticodon binding; 1 point for peptide 
bond formation; and 1 point for describing the three stages of the process. 
 
In part (c) the student received 1 point for the description of protein modification. Additional points could 
have been earned for the role of the Golgi apparatus and for exocytosis, but the maximum of 10 points had 
been reached. 
  
Sample: 3B 
Score: 6 
 
In part (a) the student earned 2 points: 1 point for the description of intron removal and 1 point for the role of 
the spliceosome.  
 
In part (b) the student received 3 points: 1 point for the role of transfer RNA; 1 point for the formation of 
peptide bonds; and 1 point for an overview of the three stages of the process.  
 
In part (c) 1 point was earned for protein modification. No points were awarded for the insufficient description 
of transport and secretion. 
 
Sample: 3C 
Score: 4 
 
In part (a) the student received 3 points: 1 point for intron removal; 1 point for the addition of a 5′ cap; and  
1 point for the addition of a 3′ tail.  
 
In part (b) the description of the translation process was inaccurate, and no points were awarded.  
 
In part (c) 1 point was earned for the function of the Golgi. 
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