AP® BIOLOGY
2016 SCORING GUIDELINES

Question 4
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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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4. The figure represents the process of expressmn 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 dlffgrence in length of the mature mMRNA
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 cxpressed in
prokaryotic cells. Justify your prediction. .
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4. The figure represents the process of expressmn of § gel e Xina eukaryotlc ceII

(a) The primary transcript in the ﬁgure is 15 kﬂobases (kb) long, but the mature mRNA is 7 kb in length.
Describe the modification that most hkely resulted in the 8 kb difference in length of the mature mMRNA
molecule Identlfy in your response the locatlon in the cell where the change oceurs.

(b) Predict the length of the mature gene X mRNA if the full length gene is introduced and expresscd in
prokaryoﬂc cells. Justify your prediction.
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4. The figure represents the process of eXpressiori of gené X ina eﬁkaryﬁﬁc cell.
(a) The primary transcript in the figure is 15 kllobases (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. Identlfy in your response the. location in the cell where the change occurs

(b) Predict the Tength of the mature gene X mRNA if the full- Iength gene is mtroduced aud expressed in
prokaryotlc cells. Justify your predlCl.lOIl
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AP® BIOLOGY
2016 SCORING COMMENTARY

Question 4

Question 4 was written to the following Learning Objectives in the AP® Biology Curriculum Framework: 2.14,
3.21,3.4,and 4.2.

Overview

This question focused on the process of gene expression. Students were given a diagram representing the
expression of a gene in a eukaryotic cell. Students were asked to describe the modification that most likely
results in the mature mRNA being shorter than the primary transcript, and to identify the location in the
cell where the modification occurs. Students were then asked to predict, with justification, the length of
the mature mRNA if the same gene were expressed in a prokaryotic cell.

Sample: 4A
Score: 4

The response earned 1 point in part (a) for describing the modification as RNA processing. The response
could have earned 1 point in part (a) for describing the modification as the removal of introns from pre-RNA,
but the point had already been earned. The response earned 1 point in part (a) for identifying the nucleus as
the location in the cell where the modification occurred. The response earned 1 point in part (b) for predicting
that the gene X mRNA would be 15 kb. The response earned 1 point in part (b) for providing the justification
that prokaryotic cells are unable to remove introns.

Sample: 4B
Score: 3

The response earned 1 point in part (a) for describing the modification as the cutting out of introns. The
response earned 1 point in part (a) for identifying the nucleus as the location where the change occurred. The
response earned 1 point in part (b) for predicting that the gene X mRNA would be 15 kb.

Sample: 4C
Score: 2

The response earned 1 point in part (a) for identifying the nucleus as the location in the cell where the
modification occurred. The response earned 1 point in part (b) for predicting that the gene X mRNA would be
15 kb.
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