AP® BIOLOGY
2007 SCORING GUIDELINES (Form B)

Question 2

The defenses of the human body to the entry and establishment of a pathogen (disease-causing organism)
can be divided into nonspecific responses and specific responses.

(a) Explain how THREE types of nonspecific defenses can prevent the entry and/or establishment of a
pathogen in a person’s body.

One point for each of the following explanations/identifications (3 points maximum):
e Barrier (skin)

Traps (mucous membranes, cilia, hair, ear wax)

Phagocytosis (white blood cells)

Elimination (coughing, sneezing, urination)

Unfavorable pH (stomach acid, sweat, saliva, urine)

Unfavorable environment (normal flora, fatty acids, enzymes)

Cell destruction (complement, natural killer cells)

Interference with viral replication (interferon)

Lysozyme action (tears, sweat)

Inflammatory response (increase in body temperature, capillary permeability, attraction of
macrophages, histamine release, vasodilation)

(b) Discuss how the immune system responds to an initial pathogenic exposure, and how this initial
exposure can lead to a quicker response following a second exposure to the same pathogen.

One point for each of the following explanations/identifications (6 points maximum):
e APCs (macrophages, dendritic cells, B cells) present antigen

B cells/plasma cells produce/secrete antibodies

Helper T cells activate B cells, cytotoxic T cells, and/or macrophages

Cytotoxic T cells cause cell death (apoptosis)

Ag presented on MHC

Explanation of how antibodies destroy the pathogen

Secretion of cytokines (or interleukins) to signal or activate

Memory cells produced in primary response speed up secondary response

(c) Explain the biological mechanisms that lead to the rejection of transplanted organs.

One point for each of the following explanations/identifications (3 points maximum):
e Cell-mediated response or explanation of cytotoxic T, CD8, killer T cells, or natural killer cells
e Concept of nonself (foreign) or MHC incompatibility
e Explanation of the role of cell death or apoptosis or cell lysis

Note: To obtain a score of 10, the student must earn the memory cell point in part (b).
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2. The defenses of the human body to the entry and establishment of a pathogen (disease-causing organism) can
be divided into nonspecific responses and specific responses.

(a) Explain how THREE types of nonspecific defenses can prevent the entry and/or establishment of a
pathogen in a person’s body.

(b) Discuss how the immune system responds to an initial pathogenic exposure, and how this initial exposure
can lead to a quicker response following a second exposure to the same pathogen.

(c) Explain the biological mechanisms that lead to the rejection of transplanted organs.
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2. The defenses of the human body to the entry and establishment of a pathogen (disease-causing organism) can
be divided into nonspecific responses and specific responses.

(a) Explain how THREE types of nonspecific defenses can prevent the entry and/or establishment of a
pathogen in a person’s body.

(b) Discuss how the immune system responds to an initial pathogenic exposure, and how this initial exposure
can lead to a quicker response following a second exposure to the same pathogen.

(c) Explain the biological mechanisms that lead to the rejection of transplanted organs
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AP® BIOLOGY
2007 SCORING COMMENTARY (Form B)

Question 2

Sample: 2A
Score: 10

In part (a) the student earned 3 points: 1 point for the statement that the “[s]kin acts as a defensive barrier
to bacteria”; 1 point for the statement that “[m]ucus has certain enzymes that kill bacteria”; and 1 point for
noting that the macrophages that engulf bacteria were attracted to the area because of the release of
histamine.

In part (b) the student received 6 points: 1 point for stating that the macrophage presents an antibody
shape to a helper T cell; 1 point for noting that the helper T cell stimulates plasma B and memory B cells;

1 point for the statement that the B cells are stimulated to produce antibodies; 1 point for noting that the
antibodies work by attaching to an antigen and clumping cells as they call upon complement proteins;

1 point for noting that the cytotoxic T cells recognize antigens bound to the MHC complex of infected cells
and lyse them; and 1 point for the indication that the same pathogen would be responded to by memory.

In part (c) the student was awarded 2 points: 1 point for the statement that cells are “specific to an
individual,” followed by the concept that the transplant cells are foreign; and 1 point for the recognition
that it is the cytotoxic T cells that respond to the foreign cells.

Sample: 2B
Score: 7

In part (a) the student received 3 points: 1 point for recognizing that the skin provides a barrier to most
organisms; 1 point for stating that there are antibacterial agents in saliva and mucus; and 1 point for
describing the role of macrophages.

The student earned 3 points in part (b): 1 point for stating that B cells produce antibodies; 1 point for
correctly explaining that antibodies destroy pathogens by labeling them so that phagocytic cells can
detect and engulf them; and 1 point for accurately explaining how memory cells can lead to a secondary
response for the same pathogen. The student fails to describe the cell-mediated immune response or the
role of antigen-presenting cells (APCs) or helper T cells, so no other points were granted.

One point was credited in part (c) for stating that transplants “are rejected when they are recognized to be
foreign” or nonself by the body. No further points were earned because the student does not correctly
explain how the immune system attacks the transplant.

Sample: 2C
Score: b

The student earned 3 points in part (a): 1 point for stating that the skin covers the body and blocks the
entry of pathogens; 1 point for stating that mucus captures pathogens; and 1 point for stating that
phagocytes engulf and Kkill pathogens.

One point was awarded in part (b) for stating that memory cells remember the pathogen'’s surface and thus
can give rise to a secondary response. The incorrect usage of the word “codon” was not penalized, but this
was typical of student responses in this section; many students thought that DNA was involved in the
specific immune response.

© 2007 The College Board. All rights reserved.
Visit apcentral.collegeboard.com (for AP professionals) and www.collegeboard.com/apstudents (for students and parents).



AP® BIOLOGY
2007 SCORING COMMENTARY (Form B)

Question 2 (continued)

The student received 1 point in part (c) for showing an understanding of self versus nonself but did not
earn any further points because there is no demonstrated comprehension of how the immune system
attacks the transplant.
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