Exercise walk-through

Adaptive responses: T and B
cells

University Medicine



Medical Immunology

Adaptive responses: the gate and the arithmetic

Division CD4 helps (macrophages, B switching via CD40L); CD8 kills (granules,
Fas); B — plasma (thousands of Ig/second) + memory.

Gate Signal 1 alone — anergy/deletion; signal 1 + co-stimulation (B7-CD238)
— clonal expansion - the tolerance/activation decision.

Arithmetic One naive cell doubling ~6-hourly: 212 ~ 4000 by day 3, ~10° by day
5; CD8 >1000-fold of the specific pool.



Medical Immunology

Adaptive responses - figure

the gate: tolerise or activate

signal 1
ﬁ'CR + peptide-MHC>

dendritic

cell

signal 2: B7-CD28

co-stimulation

signal 1 alone —» 1+ 2 - clonal
anergy / deletion expansion

Signal 1 + co-stimulation: tolerise or activate.



University Medicine

Exercises 2.1:2.3

2.1 What happens to a T cell that gets signal 1 only?

2.2 Name the co-stimulatory pair.

2.3 Which T-cell subset helps B cells class-switch?



University Medicine

Exercises 2.1:2.3

2.1 What happens to a T cell that gets signal 1 only?

2.1

o Anergy or deletion — tolerance.

2.2 Name the co-stimulatory pair.

2.2
« B7 (dendritic) — CD28 (T cell) v'.

2.3 Which T-cell subset helps B cells class-switch?

2.3
« CD4 (TH) via CD40L-CD40 contact v'.



University Medicine

Exercise 3.1

3.1 A vaccine contains purified protein with adjuvant (fictional).

Explain why the adjuvant is necessary (signal 2 via PRR~activated dendritic cells). Pre-
dict the response without it. Explain how the two-signal rule prevents autoimmunity to
quiet self antigens. (7]
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Exercise 3.1

3.1 A vaccine contains purified protein with adjuvant (fictional).

Explain why the adjuvant is necessary (signal 2 via PRR~activated dendritic cells). Pre-
dict the response without it. Explain how the two-signal rule prevents autoimmunity to
quiet self antigens. (7]

3.1

e Protein alone gives signal 1 without PRR-driven B7 — tolerance or a weak response.
o Without adjuvant: little/no antibody, possible anergy v'.

o Quiet self-presentation never carries B7, so self-reactive clones are tolerised — autoim-
munity needs danger to license them.



University Medicine

Exercise 3.2

3.2 A boy has recurrent pyogenic infections, high IgM, and absent IgG/IgA (fictional
hyper-IgM).

Name the defective molecule (CD40L) and its direction (T—B). Explain BOTH infection
patterns (no switching — no IgG; no macrophage activation — opportunists). State the
inheritance and why. (7]
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Exercise 3.2

3.2 A boy has recurrent pyogenic infections, high IgM, and absent IgG/IgA (fictional
hyper-IgM).
Name the defective molecule (CD40L) and its direction (T—B). Explain BOTH infection

patterns (no switching — no IgG; no macrophage activation — opportunists). State the
inheritance and why. (7]

3.2

o CD40L (CD154) on T cells, missing — X-linked.

« No CD40 signal: B cells cannot switch (IgM piles) — pyogenic (encapsulated) infec-
tions; macrophages are not activated — opportunists (Pneumocystis, Cryptosporid-
ium).

o X-linked recessive: mother carrier, half of sons affected v'.



