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What we will cover

Phagocytosis

The primary response
Memory & immunity
Antibodies
Monoclonal antibodies

Vaccination

a phagocyte engulfing bacteria
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Phagocytosis

1. engulfs the 2. digests it 3. displays the
pathogen with enzymes antigen

antigens plate
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The primary immune

macrophage T-helper
presents cell
antigen activated

response

B-
lymphocyte
selected,
divides

plasma
cells make
antibodies

memory
cells

L) 0 () O 3
©0,9-20%0 0891 o .Q e (TS
B Ton oM R o

0% 20%%,° 200" _ 8.6 .0e%

blood smear



Immunity

L Defences

Memory and long-term immunity
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Antibodies

antigen

v\ 7 antigen-binding site

(variable region)

— heavy chains

each tip fits one antigen only

An antibody #i{f is a Y-shaped
protein; its two tips (the variable
region 7] 75[X) bind one antigen only.
They clump pathogens, mark them for
phagocytes, and block toxins.
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Monoclonal antibodies

A monoclonal

antibody EFE[EHIEK is one
identical antibody, made by the

Y'Y
O + O fuse, O — vy Y hybridoma Z:%:J& method (a

B-lymphocyte tumour cell hybridoma many identical antibodies B_lymphocyte fused with a tumour
(makes antibody]divides endlessly) (does both) (monoclonal) cell). Used in diagnosis 2

(pregnancy tests) and treatment
(drug targeting).
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Types of immunity

natural artificial m active £ %1% % — your body
_g after an infection vaccination makes its own antibodies (SIOW'
'g (your body responds|(safe dose of antigen) Iasting)
5 antibodies passed injection of m passive ##% % — ready-made
& |from mother to babjready-made antibodies R .
2 antibodies (fast, short)
active = your body makes its own antibodies (slow, long-lasting); Each can be natural %% or

passive = ready-made antibodies given (fast, short-lived)

artificial A T.
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Vaccination and herd immunity

A vaccine JZ i gives antigens
that trigger memory cells —

the disease cannot pass through vaccinated people immunity without illness.

If enough people are vac-
cinated, the pathogen can-
not spread — herd immu-

nity £l JZ protects even
the unvaccinated.

_>><

infected vaccinatest vaccinated
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Worked example — primary vs secondary response

Explain why the second exposure to a

pathogen produces a much faster, larger
antibody response.

m Primary: few B cells carry the right
receptor, so clonal expansion takes days.

m They differentiate into plasma cells
(antibody) and memory cells.

m Secondary: many memory cells are already
circulating, specific to that antigen.

m They become plasma cells at once =
faster, higher, longer — often no symptoms.

Memory cells are the
whole point of vaccina-
tion. The lag in the pri-
mary response is clonal
expansion — finding and
multiplying the right B
cell.
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Topic 11 — key takeaways

0 Phagocytosis e Response

engulf, digest, display the antigen select & clone B-cells; plasma &
memory cells

e Memory o Vaccination

secondary response is faster & builds memory; herd immunity
larger protects all
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Check yourself

What does a phagocyte display after di-
gesting a pathogen?

Which cells give long-term immunity?

Which part of an antibody binds the
antigen?

What protects the unvaccinated when
most are immune?

Answers 1. the pathogen's antigen 2. memory cells 3. the variable region 4. herd
immunity
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