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4. The figure represents the process of expression of gene X in a eukaryotic cell.

(a) The primary transcript in the figure is 15 kilobases (kb) long, but the mature mRNA is 7 kb in length.
Describe the modification that most likely resulted in the 8 kb difference in length of the mature mRNA
molecule. Identify in your response the location in the cell where the change occurs.

(b) Predict the length of the mature gene X mRNA if the full-length gene is introduced and expressed in
prokaryotic cells. Justify your prediction.

© 2016 The College Board.
Visit the College Board on the Web: www.collegeboard.org.

GO ON TO THE NEXT PAGE.
-6-



AP® BIOLOGY
2016 SCORING GUIDELINES

Question 4

introns exons

DNA ——_Lli-:&:—

N T T N .

Primary transcripts
| NN BN B B

Mature mRNA I

Protein

The figure represents the process of expression of gene X in a eukaryotic cell.

(a) The primary transcript in the figure is 15 kilobases (kb) long, but the mature mRNA is 7 kb in length.
Describe the modification that most likely resulted in the 8 kb difference in length of the mature
mRNA molecule. Identify in your response the location in the cell where the change occurs.

(2 points)

Describe process (1 point)
e Removal of introns

e RNA processing

Identification (1 point)
e Nucleus

(b) Predict the length of the mature gene X mRNA if the full-length gene is introduced and expressed in
prokaryotic cells. Justify your prediction. (2 points)

Prediction (1 point)
e 15kb

e Longer than the mature mRNA in the eukaryote

Justification (1 point)

o mRNA processing typically does not occur in prokaryotes
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