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Communicable diseases are diseases that are caused by
pathogens such as viruses, bacteria, protists and fungi.

These diseases can be transferred from one person to
another. Pathogens are microorganisms that cause
infectious disease.

3.1.1 Communicable Disease
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Transmission Description

Direct 
Contact

Touching someone’s skin, kissing and sexual contact, leaves of plants 
touching a diseased plant.

Droplet
When someone coughs and sneezes lots of tiny droplets are sprayed 
out which can infect other people. Colds and flu are spread in this 
way.

Air
This is when pathogens are carried by dust or droplets suspended in 
the air. Some pathogens can be blown from the soil by the wind

Water
Microbes are found in the dirty water and can cause disease in both 
plants and animals.

Food
If food is undercooked, cooked in unhygienic conditions or reheated 
incorrectly this can cause infections due to the bacteria that live in 
the food.

Vectors
This is an organism that transits a disease to another. Examples of 
vectors include mosquitos that spread malaria and rats which spread 
the plague

3.1.1 Communicable Disease
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Method Description

Contraception
Barrier contraceptives such as condoms can be used to 
prevent the spread of sexually transmitted diseases.

Personal 
Hygiene

This includes covering the mouth when coughing, washing 
and sanitising hands as well as washing surfaces with 
disinfectants.

Food Hygiene
This includes preparing food in a hygienic clean way and 
cooking food properly

Sterilising 
Water

Water can be sterilised to kill microbes living in it.

Vaccination
Vaccination causes people to become immune to the 
disease.  This means that there are less people in the 
population who can catch and spread a disease.

3.1.1 Communicable Disease

@SinclairEducation



A
Q

A
 G

C
S

E 
B

io
lo

g
y

 P
a

p
e

r 
1 

R
e

v
is

io
n

@SinclairEducation
SS/F SS/HCS/F CS/H

@SinclairEducation

How Bacteria and Viruses Make us Feel Ill

➢ When we get ill with a pathogen such as bacteria or a virus they
reproduce quickly, and they produce toxins (poisons) which
damage our cells and tissues and make us feel ill.

➢ Viruses also live and reproduce inside living cells and this can
cause cell damage, this is another reason why viruses can make
us feel ill.

3.1.1 Communicable Disease
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Bacteria reproduce quickly
Produce toxins
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Measles 

Symptoms
Fever and a red skin rash. It can be fatal if
there are complications

Spread
Inhalation of droplets from sneezes and 
coughs

Controlling 
Spread

Vaccination

3.1.2 Viral Disease

@SinclairEducation



A
Q

A
 G

C
S

E 
B

io
lo

g
y

 P
a

p
e

r 
1 

R
e

v
is

io
n

@SinclairEducation
SS/F SS/HCS/F CS/H

@SinclairEducation

HIV

Symptoms Initially causes flu-like symptoms

Spread
Sexually transmitted and exchange of body 
fluids such as blood

Controlling 
Spread

Barrier method of contraception such as
condoms, to not share needles.

Extra 
Information

Late stage HIV is known as AIDS. This is when
the bodies immune system is so damaged that
it can no longer deal with infections or
cancers. Antiviral drugs can slow the
development of HIV into AIDS.

3.1.2 Viral Disease
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TMV

Symptoms
A mosaic pattern on discolouration on the leaves of
plants.

Spread
Direct contact, this may be plants in contact with 
diseased plants or gardeners using equipment that has 
been contaminated

Controlling 
Spread

Dig up and destroy infected plants, clean equipment
used on plants and wash hands after handling diseased
plants

Extra 
Information

The discoloration and loss of leaves reduces 
photosynthesis. This means that less glucose is made, 
for respiration, to release energy. Less glucose also 
means that less amino acids are made which then 
means that the plant makes less protein. Overall, this 
leads to reduced growth of the plant.

3.1.2 Viral Disease

@SinclairEducation
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Salmonella

Symptoms
Fever, abdominal cramps, vomiting and
diarrhoea which are caused by the bacteria
and toxins that they produce

Spread Contaminated and undercooked food

Controlling 
Spread

Poultry are vaccinated against Salmonella.
Cook food properly and cook food in hygienic
conditions

3.1.3 Bacterial Disease
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Symptoms
A thick yellow/green discharge from the
vagina or penis and pain when urinating

Spread Sexually transmitted

Controlling 
Spread

Treatment with antibiotics or the use of a
barrier method of contraception such as a
condom.

Extra 
Information

There are now some antibiotic resistant
strains which cannot be treated with the
antibiotic Penicillin

Gonorrhoea

3.1.3 Bacterial Disease
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Black Rose Spot

Symptoms
Purple of black spots develop on leaves of roses, 
which then turn yellow, and drop off early

Spread Water and wind

Controlling 
Spread

Treat the rose black spot using a fungicide and 
remove and destroy the affected leaves

Extra 
Information

The discoloration and loss of leaves reduces 
photosynthesis. This means that less glucose is 
made, for respiration, to release energy. Less 
glucose also means that less amino acids are made 
which then means that the plant makes less 
protein. Overall, this leads to reduced growth of 
the plant.

3.1.4 Fungal Disease
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Malaria

➢ Protists are a group of eukaryotic
microorganisms which mean that
they have a nucleus.

➢ Malaria is an example of a disease
caused by protists. It is spread by
mosquitos which carry the protist.

➢The mosquitoes feed on the blood
from an infected person and then
when they feed on the blood of
another person and infect them.
The mosquito doesn’t get sick
itself and spreads the disease.

➢ An organism that spreads the
disease is known as a vector.

3.1.5 Protist Disease

@SinclairEducation
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Malaria

Symptoms
Fever, Sweats, Chills, Headaches, Vomiting, 
Diarrhoea

Spread Mosquitos act as a vector

Controlling 
Spread

Prevent people from being bitten: Use a mosquito 
net and mosquito repellent
Prevent mosquitoes from breeding: Remove and 
drain stagnant/still water where mosquitos breed, 
spray insecticides on areas of still water

Extra 
Information

Antimalarial drugs can be taken to treat the 
symptoms and prevent infection. Malaria is found in 
areas with higher temperatures such as Africa and it 
is responsible for killing around 500,000 people a 
year.

3.1.5 Protist Disease

@SinclairEducation
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Defence Description of Defence

Skin

Dead layer which is difficult to penetrate and so 
it acts as a barrier

It secretes antimicrobial chemicals which kill 
some microbes

Scabs
Scabs form when the skin is cut to stop 
microbes from entering

Nose Hairs These hairs keep out dust and microbes

Mucus and Cilia in 
the 

Trachea/Bronchi

Has mucus which traps microbes

Has cilia which move the mucus

Stomach Acid
The hydrochloric acid lowers the pH in the 
stomach and kills bacteria

3.1.6 Human Defence Systems

@SinclairEducation
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Phagocytosis
Phagocytosis is when the white blood cells engulf 

and ingest the pathogen to destroy it. 
Producing 
Antibodies

Antibodies cause the pathogens to clump together 
making it easier for them to be destroyed during 
phagocytosis. Antibodies have a specific shape to 

the antigen (protein coat) on the microbe. This 
means that particular antibodies will only work for 

particular diseases. 

Producing 
Antitoxins

Antitoxins counteract the toxins that the pathogen 
makes. 

3.1.6 Human Defence Systems
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➢ Vaccines are a way of preventing illnesses in the population.

➢ When a person is vaccinated, they become immune to the
disease they have had the vaccine for. This means that this
person is very unlikely to catch the disease.

➢ If most people are immune there is less of a chance of non
vaccinated individuals being exposed and so the disease is
unlikely to spread, this is known as herd immunity.

3.1.7 Vaccination

@SinclairEducation
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A weak or inactive 
form of the 
microbe is 

introduced to the 
body

This stimulates an 
immune response. 

White blood cells are 
produced

The vaccine 
enhances the 
body’s natural 

defences without 
causing illness

If the same pathogen re-
enters the body the 

white blood cells 
respond quickly to 

produce the correct 
antibodies, preventing 

infection. 

3.1.7 Vaccination

@SinclairEducation
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How Vaccines Prevent Illness
➢ If someone comes into contact with the disease after they have

been vaccinated they are much less likely to get the disease.
➢ This is because their body is now able to respond much quicker

to the infection.
➢ More antibodies for the disease are made and they are also

made much more quickly.
➢ The microbe is destroyed by the immune system before it can

cause an illness in the person.

3.1.7 Vaccination

@SinclairEducation
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Stimulates antibody production
By white blood cells

Rapidly produce antibodies upon reinfection

@SinclairEducation



A
Q

A
 G

C
S

E 
B

io
lo

g
y

 P
a

p
e

r 
1 

R
e

v
is

io
n

@SinclairEducation
SS/F SS/HCS/F CS/H

@SinclairEducation

Antibiotics cannot kill viral
pathogens because viruses
live inside of cells.

3.1.8 Antibiotics and Painkillers
Antibiotics are medicines that
help to cure bacterial disease
by killing the bacteria inside
the body.

Penicillin is an example of an
antibiotic.

Antibiotics work by damaging
the bacterial cells, without
damaging the body cells.

Specific antibiotics treat specific 
infections, this means that you 
cant use any any antibiotic to 

treat a bacterial infection. 

@SinclairEducation
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Drug Resistance
➢ The emergence of strains resistant to antibiotics is a concern.
➢ This happens when the bacteria get a mutation, which causes

resistance to antibiotics which stops the antibiotic working.
➢ To prevent bacteria from becoming resistant their use needs to

be reduced and so doctors should not prescribe them for non
serious infections.

➢ It is also important that people finish the antibiotics they are
prescribed, even if they feel better, otherwise the remaining
bacteria reproduce and the person will feel sick again.Lots of bacterium. 
Some are more 
resistant than 
others to the 

antibiotic

An antibiotic is 
taken so that the 

bacteria are killed. 
The more resistance 

bacterium survive 
longer

The person stops 
taking the 

antibiotic. The more 
resistant bacterium 
survived and begin 

to reproduce.

Some bacteria are 
able to also pass 

this mutation onto 
others.

3.1.8 Antibiotics and Painkillers
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Plant Foxglove

Drug Digitalis

Use
Heart 

(strengthens 
contractions)

Traditionally drugs were extracted from plants and microorganisms. For
example:

Plant Willow

Drug Aspirin

Use Painkiller

Fungi Penicillium mould

Drug Penicillin

Use Antibiotic

Discovered by Alexander Fleming

Most new drugs now are made by chemists in the pharmaceutical industry. 

3.1.9 Drug Discovery
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Preclinical
Phase 1  

Clinical Trials
Phase 2  

Clinical Trials
Phase 3  

Clinical Trials
Peer ReviewPreclinical

What/Who is Tested Why Drug is Tested Extra Detail

Animals, cells or tissues To test for toxicity -

Preclinical
Phase 1  

Clinical Trials

What/Who is Tested Why Drug is Tested Extra Detail

Small number of healthy 
individuals

To test for toxicity/side 
effects

• Low doses are tested at 
first for safety. 

• Healthy individuals are 
used as it is too great a
risk for an ill person.

• A patient may also be
taking another drug
which would make side
effects harder to see.

Phase 2  
Clinical Trials

What/Who is Tested Why Drug is Tested Extra Detail

Small number of patients
To find the optimum dose, to 
see if the drug works and to 

check for side effects

Trial is done as a double blind 
to avoid bias. 

One group is given a placebo 
which does not contain the 

drug. 

Everything else between the 
two groups should be kept the 

same (age etc) as a control

Phase 3  
Clinical Trials

What/Who is Tested Why Drug is Tested Extra Detail

Larger number of patients
To find the optimum dose, to 
see if the drug works and to 

check for side effects

Trial is done as a double blind 
to avoid bias. 

One group is given a placebo 
which does not contain the 

drug. 

Everything else between the 
two groups should be kept the 

same (age etc) as a control

The main difference between Phase 2 and 3 clinical 
trials is the number of patients involved.

Peer Review

What/Who is Tested Why Drug is Tested Extra Detail

The Trial -

This is where experts examine 
the trial and make sure 
conclusions are correct. 

This is to avoid bias and to 
make sure results from the 
trial are valid.

Really important for any questions about peer 
review to use the key terms “avoid bias” and 

“valid”

3.1.9 Drug Discovery

@SinclairEducation
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Monoclonal antibodies are 
identical copies of one type of 

antibody. 

3.2.1 Monoclonal Antibodies

They are man-made proteins
that act like human antibodies
in the immune system.

Monoclonal antibodies are
produced from a single clone
of cells.

The antibodies are specific to one
binding site on one protein antigen and
so are able to target a specific chemical
or specific cells in the body.

@SinclairEducation
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The mouses 
lymphocytes are 

stimulated to 
produce antibodies

Combine these 
lymphocytes with 

tumour cells

3.2.1 Monoclonal Antibodies

Inject antigen 
into mouse

Hybridomas 
will be made

Isolate the hybridomas 
which make the 

monoclonal antibody 
specific to the antigen

@SinclairEducation
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3.2.1 Monoclonal Antibodies

Clone the isolated 
hybridoma.

The hybridoma will 
divide rapidly and 
make antibodies. The monoclonal 

antibodies can then 
be harvested

@SinclairEducation
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3.2.1 Monoclonal Antibodies

Key Term Definition

Monoclonal 
Antibodies

Antibodies are specific to one binding 
site on one protein antigen and so are 

able to target a specific chemical or 
specific cells in the body. 

Hybridoma Cell
A cell in which a lymphocyte is combined 

with a particular tumour cell.

@SinclairEducation
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Inject the protein into the mouse
Combine lymphocytes with tumour/make hybridoma
Isolate hybridoma making specific monoclonal 
antibody for PVY

Clone
These divide quickly and make the antibody

@SinclairEducation
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3.2.2 Uses of Monoclonal Antibodies
Uses of monoclonal antibodies include:

Pregnancy Tests

Lab tests to 
measure levels of 

hormones

Lab tests to detect 
pathogens

Lab tests to detect 
chemicals in blood

In research to locate 
specific molecules

Treat cancer

@SinclairEducation
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3.2.2 Uses of Monoclonal Antibodies
To treat cancer:

The monoclonal antibody is 
bound to a radioactive 
substance, toxic drug or 
chemical.

This substance will stop the 
cancerous cells from growing 
and dividing without harming 
other cells in the body.

Problems of monoclonal antibodies

More side effects than 
expected.

@SinclairEducation
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Bind dye to mAbs

Put it on the slide

It will bing to any candida albicans
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Monoclonal antibody is attached to toxin/drug

It will attach to cancer cell

Substance attached will stop the cell growing/dividing
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Tobacco Mosaic Virus

Black Spot

Fungal Disease

Aphids

3.3.1 Detecting Plant Diseases
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Aphids have  a mouthpiece 
that pierces through the 
plant and into its phloem.

It feeds off the sugar within 
the phloem.

The plant has less sugar.

This stunts the growth of the 
plant.

3.3.1 Detecting Plant Diseases
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Plants can also be damaged by a range of ion deficiency conditions:

Condition How It Affects Plant Growth

Nitrate 
Deficiency

It stunts growth. The nitrates are needed for 
making proteins.  If less proteins are made by the 

plant there will be stunted growth.

Magnesium 
Deficiency

The magnesium is needed to make chlorophyll.  
The deficiency will cause chlorosis.  The plant will 
have less chlorophyll for photosynthesis, so will 

produce less glucose which will stunt growth

3.3.1 Detecting Plant Diseases

@SinclairEducation
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Plant diseases can be detected by:

Stunted growth

Spots on leaves

Areas of decay

Growths

Malformed stems or 
leaves

Discolouration

Presence of pests

3.3.1 Detecting Plant Diseases
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3.3.1 Detecting Plant Diseases
Plant diseases can be identified by:

Reference to a 
gardening manual or 

website

Taking infected plants 
to a lab to identify the 

pathogen.

Using testing kits with 
monoclonal antibodies.

@SinclairEducation
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Physics defences of plants to resist invasion of 
microbes include:

3.3.2 Plant Defence Responses 

Cellulose cell walls

Tough waxy cuticle on 
leaves 

Layers of dead cells 
around stems (bark) 

which fall off

@SinclairEducation
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Chemical plant defence responses include:

3.3.2 Plant Defence Responses 

Poisons to deter 
herbivores

Antimicrobial 
chemicals
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Mechanical adaptation include

3.3.2 Plant Defence Responses 

Thorns and hair to 
deter animals

Leaves that droop of 
curl when touched

This is known as the 
sensitive plant.

Mimicry

This plants mimics a 
dead plant when it 
droops its leaves

@SinclairEducation
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