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114-2 Problem-Based Learning Assignment
Classroom Worksheet: Landmark Discoveries in Inmunology

Theme: Understanding Immune Activation, Regulation, and Tumour Escape through Scientific
Discovery

| Class: | Name: | Student ID: | Date: |

Instructions
Read the following three scientific discovery scenarios and answer the questions. Please
write in complete sentences and explain your ideas by integrating your understanding of

immunology. Some questions focus specifically on how scientists arrived at the answer, so pay
close attention to research clues, logical reasoning, and experimental design.

Set 1: Who Truly Sounds the Alarm to Mobilise the Immune Army?
Topic: The Discovery of Dendritic Cells

Scenario Reading

Before the 1970s, scientists already knew that T cells and B cells were the major players in
adaptive immunity, and that T cells had to receive antigen information before they could be
activated. At the time, most scientists believed that macrophages were the cells responsible for
engulfing pathogens and presenting antigens to T cells.

However, later experiments showed that although macrophages were very good at
phagocytosing pathogens, they were not as effective as expected in activating naive T cells. This
suggested that the immune system might contain another, more specialised and efficient cell type.
While studying mouse spleen cells, Ralph Steinman discovered a rare population of cells with
many tree-like projections. Subsequent studies showed that these cells were highly effective at
stimulating T-cell responses, and they were later named dendritic cells.

Questions

I. Basic Understanding
1. Why did scientists originally think that macrophages were the most important antigen-
presenting cells?

2. What observation led scientists to suspect that macrophages were not the complete answer?

IL. Scientific Reasoning
3. If a certain cell type is truly responsible for initiating adaptive immune responses, what
important functions should it have? Please list at least two.
(1)
(2)
4. Dendritic cells have many tree-like projections. How might this shape help them perform
their function?

III. Synthesis
5. In 50-80 words, explain why the discovery of dendritic cells helped answer the important
question of how the immune system is activated.
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