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Question 8
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The figure above represents a generalized hormone-signaling pathway. Briefly explain the role of each
numbered step in regulating target gene expression. (3 points maximum)
e Step 1 = hormone/ligand binding to receptor to initiate/trigger/induce signaling OR signal
reception
e Step 2 = an intracellular cascade that transduces/amplifies/transfers the signal from plasma
membrane to nucleus (or other cellular effectors)
e Step 3 = transcription/expression of target genes is stimulated/repressed
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8. The figure above represents a generalized hormone-signaling pathway. Briefly explain the role of each
numbered step in regulating target gene expression.

ANSWER PAGE FOR QUESTION §

5’?@(\)13 Ugcmd binds v pumbronl bound w2caref (Lonion goesthmGh

2l rrerclorahe. Reeptor unll  atter its Shepe ) imdueng a,Slcsz[

POSTHNS.. TH fhore ol fewser UGands  fho. Mesponse will deorcage

ca\ler
A8 she t€coProC Is net nchenng pfe cEseonse will ot ocoul

(ex., dwbhoes e lhios

Skep ot Twe. fransdbehon pathway ‘Goestinmogh afery 2SSO NngerT v |

sva_ rengrckein PASSOROr Parses Pamh _wielewl envelippe. Tiue PaThivecy

amplifief ave aignGl, contvas twe signal,and funchans el awoly o

)
v U, Moy cellter RS Pounsel G f fLa Eataw oy cepn CosnTTHAL

awrment Avections)

epI' The  (Messangel will edhar ackas @ ndocy , atlouser RAD polynemseio

Whns ente tho C:(‘QNL ;(5“( s Ce  awnwloitoc, to> Steo e +mn3¢»_r\p~?~)bh- T s

criteat o n wegohire fe dbach | whert SIGNALT contvol tha, on(off fnes ofthe
res BNV Produ erfren |

Unauthorized copying or reuse of
any part of this page Is illegal.

GO ON TO THE NEXT PAGE.

-23-

© 2013 The College Board.
Visit the College Board on the Web: www.collegeboard.org.



/[ Nucleus g 6{

Step 3 |

Plasma
Membrane

8. The figure above represents a generalized hormone-signaling pathway. Briefly explain the role of each
numbered step in regulating target gene expression.
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8. The figure above represents a generaliied hormone-signaling pathway. Briefly explain the role of each
numbered step in regulating target gene expression. '
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AP® BIOLOGY
2013 SCORING COMMENTARY

Question 8

Question 8 was written to the following Learning Objectives in the AP Biology Curriculum Framework: 3.22
and 3.23.

Overview

Question 8 asks students to use a model of a hormone-signaling pathway to explain how extracellular
signals are converted to specific cellular responses. Students were presented with a visual representation
of a generalized hormone-signaling pathway and asked to use the representation to explain the role of
specific steps in the pathway, beginning with reception of a hormone signal and ending with changes in
target gene expression.

Sample: 8A
Score: 3

The response earned 1 point for explaining that Step 1 induces a signal response when a ligand binds to a
membrane bound receptor, resulting in the receptor altering its shape.

The response earned 1 point for explaining that Step 2 amplifies the signal by going through a
transduction pathway involving a few messengers.

The response earned 1 point for explaining that in Step 3 a messenger in the pathway acts by inducing
RNA polymerase to transcribe a gene or by inhibiting RNA polymerase from transcribing a gene.

Sample: 8B
Score: 2

The response earned 1 point for explaining that Step 1 represents the reception of the signal in the
receptor.

The response earned 1 point for explaining that Step 2 represents activation of a cascade of several
intermediates in the transduction pathway.

Sample: 8C
Score: 1

The response earned 1 point for explaining that Step 1 represents a hormone binding to a receptor on the
cell membrane, causing a response.
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