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Describe how the immune system responds to
different types of pathogens (viruses, bacteria,
fungi, protists)

Learning

Explain how immune memory forms after an
infection

Objectives

Compare the primary and secondary immune
response




ot |
Last lesson we thought about what r

would happen if you got a cold.

&

Now - what would happen if you got
the same cold again a few months
later?



Fungi

Bacteria

Pathogens

Protists (Protozoa)

Viruses
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Describe how the immune system responds to different types of pathogens
(viruses, bacteria, fungi, protists)

LO1

Activity 1: Pathogen Match and Memory

1.Carefully read the table - the different categories
(Pathogen Example, Type of Pathogen, How it
Damages the Body, Symptoms, and How it
Reproduces) are all mixed up



Activity 1: Pathogen Match and Memory

How It Damages the Body How the Immune System Responds

The skin provides the first barrier ageinst fungsl infection.
When fungigrow onorunderthe skin, phagocytes sttack

Athlete's foot Brot Produces toxins thetirmtete the Fever, chills, swests, muscle Divides quickly by binary | the fungsl cells, and inflammation brings more immune
(Trichophyton} rotozas gutlining and damage cells p&in fizgion cells and blood flow to the sres. Fungsl infections often re-
quire @ logal immune responsa rether than s whole-body
one.

Phagocytes quicklyengulf and digest bacteriz that enter
the body. Antibodies cen elso sttach to toxns, neutralis-
ing them or clumping becteris together 5o they're essier for

phegocytes to destroy.

Grows on skin surfece, demages
Malaris [Flasmodium} Fungi skin cells, causes itching and
flaking

Uses host cells o copy its
genetic materisl and make
NEw Viruses

Diarrhoes, stomach cramps,
wamiting, fewer

Protozoan parasites are harderto destroy becsuse they live

Inwedes red blood cells and liver 1 Itchy, red, crecked skin - Spresds by spores, often in inside body cells and change formduring infection. The

Selmonella Wirus . ) - . immune system must use both entibodias (to target the
cells, ceusing them to burst [especislly between toes) | warm, moist environments parasite in the blood) and T-cells (to destroy infected cells)
&t different stages of the infection.
B-lymphocytes meke antibodies that recognise and sttach
Invades cells. takes over call ma- to viralantigens, marking infected cells orfreeviruses for
Influsnza eris chinery., md&mn&llstﬂ burst Fewer, cough, muscle eches, Reproduces inside mosgqui- destruction. T-lymphocytes then destroy the body's infect-

tiredniess toes snd human livercells: ed cells to stop the virus spreeding. The immune system
&lso makes memorycells so it can respond faster next
time.

and die




Activity 1: Pathogen Match and Memory

2. Match each pathogen example with its correct type, the damage it causes
to the body, its symptoms, and how it reproduces - use a highlighter or a
coloured pen to show which squares match. Check your finished chart with
who is sat next to you

3. Pick an example from the table and write a paragraph, in your own
words, the iImmune response process on your worksheet - using at least 4
key terms from the Word Bank!

Extension:
Try to think of another pathogen which is not listed, and explain on your worksheet how
It damages the body, its symptoms, and how it reproduces



Activity 1: Pathogen Match and Memory

Paﬂm@nhunmlaé Type of Pathogen i How It Damages the Body How the Immune System Be 0 ds

B-lymphocytes make amtibodies the
recognise and sttach to viral antigens,
marking infected cells or free viruses for

Invedes cells, takes over cell ma- Uses host cells o copy its ge- destruction. TAlymphocytes then destroy e '

i i Fewer, cough, muscle aches, . .
Influenzs Virus chinery, causes cells to burst and firedness netic materisl and make new the body’s infacted calls to snp the vius
spresding. The immune system slso

die Viruses
mekes memorycells so it can respond
faster next time.

Phagocytes quickly engulf and digest

: . i - i . i bacteria that enterthe body. Antibodies
Produces toxins thatimitate the | Diarrhoes, stomach cramps, Divides quickly by binary fis- can slso S —————

gut lining and damage cells vomiting, fever sion [splits into teo} thamnor clumping bactesia ogether so
they're essier for phagocytes to destroy.

Salmonells Bacteris

The skin provides the first barrier sgainst

fungsl infection. When fungi grow on ar

i underthe skin, phagocytes sttack the

, i GmeDn kin mrf&l.}e' {.Iam%EE Itchy, red, crecked skin Spreads by spores, often in fungsl cells, and inflammation brings

Athlete's foot Fungi skin cells, causes itching and i . i .

Flakin [especislly between toes) warm, moist environments  more immune cells and blood flow to the

£ ares. Fungsl infections often require &

localimmune response ratherthan &

whaole-bodyone.

Protozoan paresites are harder to destroy
becsuse they live inside body cells and

Invedes red blood cells and lver | Fever, chills, swests, muscle Reproduces inside mosquitoes changa form during infection. T.hE -
mune system must use both antibodies

cells, causing them to burst pain &nd human liver cells [to target the parasite in the blood} end T

cells (to destroy infected cells) st differ-
ent steges of the infection.

Malaria Frotozos




What is
Immune memory?
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Explain how immune memory forms after an infection

LO2 + LO3

Compare the primary and secondary immune response

Draw and annotate a graph showing
the immune response to a first and
second infection - with the
concentration of antibodies
measured against time. Make sure
you include:

Concentration of antibody

1.Initial exposure to infection
2.First Immune response
3.Second exposure to infection
4.Second immune response

Time



Explain how immune memory forms after an infection
Compare the primary and secondary immune response

LO2 + LO3

Activity 2: First vs Second Infection Storyboard

Now let’s visualise how the immune system responds
differently on the second exposure to infection. Create a
storyboard showing 6 panels showing the following stages.
Annotate it with captions and explanations of how the
Immune system responds to first and second infections

1.Entry of a pathogen 4. Second exposure to same pathogen
2.First immune response b. Fast Immune response
3.Memory cell formation 6. Recovery



Activity 2: First vs Second Infection Storyboard

Success —
Scientific Accuracy - The . . Clear Explanation - Each panel
storyboard should correctly show criteria should include a short sentence
the stages of immune response or caption describing what’s
(pathogen - antibodies » memory happening
cells -» faster response next time) T—
Creativity and
Presentation -
Make the drawings ____ Scientific Vocabulary - Use correct
Clarity of Ideas - Each panel neat and colourful, terminology to explain the immune
ezl s wiErs hasperiie and helpful for response. Include at least 5 key
and why. Top tip: Add short labels explaining the UEITS DI the siere E}ank:
science! Pathogen, Antigen, Antibody,

or speech bubbles explaining the
science (“B-lymphocytes make
antibodies to attack the virus”)

Lymphocyte (B-cell, T-cell),
Phagocyte, Memory Cell, Immune
Response, Vaccination/Immunity



Activity 2: First vs Second Infection Storyboard

Scientific Accuracy -
Use key words like antigen,
 antibody, phagocyte, lymphocyte,
memory cell, immunity

2 Clarity of Ideas -

4 Add short labels or speech
bubbles explaining the science (“B-
lymphocytes make antibodies to
attack the virus”)

Creativity and
Presentation -
Use arrows, labels,
and different colours
for cells, pathogens,
and antibodies

4
4
4

Clear Explanation - Example:
“Memory cells remain in the
blood, ready to respond quickly
next time.”

. Scientific Vocabulary -
~ Include at least 5 key terms from
- the Word Bank: Pathogen, Antigen,
Antibody, Lymphocyte (B-cell, T-
cell), Phagocyte, Memory Cell,
Immune Response,

Vaccination/Immunity




Activity 2: First vs Second Infection Storyboard

Example

I d e aS/ Panel Example Drawing / Caption

captions:

1. Pathogen Entry Germs (e.g., virus) entering the body — draw sneezing or a cut. “Pathogen with antigens enters the body.”

White blood cells attacking the pathogen. “Phagocytes engulf pathogens. Lymphocytes make antibodies to destroy

2. First Immune Response the pathogen.”
3. Memory Cell Formation Some white blood cells stay behind. “Memory cells remain in the blood.”
4. Second Exposure Same pathogen re-enters the body. “Pathogen with same antigens returns.”

Rapid antibody production. “Memory cells quickly make antibodies — no symptoms. This response is both faster and

5. Fast Response stronger”

6. Recovery Healthy person, pathogen defeated. “Body remains immune to this pathogen.”




What is the role of a
memory cell?



What happens if the
same pathogen

infects you again?




Which Is usually
faster: primary or

secondary

response?



1. What is the role of a memory cell? Memory cells are special white blood cells that

"remember"” a specific

rsy

pathogen (germ) after an infection or vaccine. If the same

pathogen enters the body again, memory cells help the iImmune system respond

faster and stronger.

2.What happens if the same pathogen infects you again? It the same pathogen
Infects you again, the memory cells quickly recognise it and start a fast and strong
Immune response, often stopping you from getting sick at all.

3.Which is usually faster:

Is faster and stronger t
already prepared to fig

primary or secondary response? The secondary response
nan the primary response, because memory cells are

Nt the Infection.



Reflection

Write everything you know about vaccinations and how
they work on your worksheet



