
Biology 3.1 Rhythms 
Key Definitions 
• Circadian Rhythm – A daily rhythm 
• Photoperiodicity – The way in which living organisms respond to 

changing day length. 

Photoperiodism is important in plants because… 
1. As the days get longer in spring some seed will germinate. 
2. As days get longer in spring some plants will start to grow faster. 
3. Some plants will only flower once the day length is increasing and 

there are over a certain number of hours of daylight each day.  

Circadian Rhythms are important because… 
1. Some hormones show a daily rhythm e.g. melatonin peaks at about 

10pm to aid sleep and drops at around 7.00am to wake us. 
2. In plants, some flowers open during the daytime and close during the 

night time. 
3. Some plants only produce nectar during the day to encourage insects.  



3.2 Plant Defences 

Pasteur showed that 
microorganisms were responsible 
for some foods going off and for 
some diseases. By using the swan 
necked flask, microbes were unable 
to get into the broth so it did not 
spoil.  

Plants can protect themselves by producing 
chemicals. Some of these can be used by 
humans to prevent disease or relieve 
symptoms.  
 
1. Some leaves contain poisonous 

chemicals to stop pests eating them e.g. 
lupins 

2. Some plants produce chemicals to kill 
pathogens e.g. some potatoes are 
resistant to potato blight (fungus) 

 
Humans exploit this by… 
a. Digoxin from foxgloves can be used to 

treat heart disorders.  
b. Quinine from cinchona trees can be 

used to treat malaria.  
c. Aspirin from willow tree bark is used as 

pain and fever relief.  

Plants attacked by pathogens can disrupt 
the human food supply. Lack of food can 
cause economic loss for farmers and lack 
of food e.g. Potato blight was responsible 
for the famine in Ireland that led to 
1million deaths.  



1. What is a Circadian Rhythm? 
 

2. What is Photoperiodism? 
 

3. What are three important roles of 
photoperiodism in plants? 
 

4. Why are Circadian Rhythms important? 

Biology 3.1 Rhythms 



1. Describe Louis Pasteur's work in aseptic 

techniques. 

2. What do plants do to protect themselves? 

3. Name three plant poisons we use as drugs. 

4. What is a pathogen? 

5. What effect does plant attack by pests have 

on the human food supply? 

3.2 Plant Defences 



3.3 Microbial Growth  

Bacteria reproduce by dividing in 
two. Under ideal conditions (warm, 
oxygen, food) the number of cells 
will increase exponentially.  

 
 

Resazurin dye can be used 
to measure bacterial 

growth. It is blue in 
oxygen and turns 

pink as the bacteria 
use up the oxygen.   
 
You could compare the 
time taken to turn pink in 
different temperatures, 
with different food 
sources etc.  



3.4 Vaccines 

Edward Jenner 
1. Noticed milk maids don’t get smallpox 
2. Thought getting cowpox might stop you getting 

smallpox 
3. Took pus from a cowpox blister and rubbed it into a 

boy - James Phipps aged 8 
4. James Phipps showed a slight fever 
5. Jenner repeated the process with smallpox blister 

pus. 
6. James did not get smallpox 
7. Jenner used the cowpox virus to develop a vaccine 

for the smallpox virus 

Learn this 
process! 



1. Draw a bacterial growth curve  

2. What are the 4 phases of bacteria growth? 

3. What can be used to measure bacterial 

growth? 

4. Describe what you see (eg colour changes) 

for the method you described in Q3 

3.3 Microbial Growth  



1. Describe Edward Jenner's work on vaccines 
in 4 bullet points. 
 
 

2. Explain why being infected with cowpox 
protects against smallpox infection. 

3.4 Vaccines 



3.4 Immunity 

The process of Immunisation 
1. Harmless antigen or pathogen injected 
2. Antigens trigger immune response and production of antibodies 
3. Antigens trigger production of memory lymphocytes 
 
Advantages of Immunisation Disadvantages of Immunisation 

A child can become immune to a disease 
without suffering from it 

Some mild symptoms of the disease 
associated with immunisation 

Reduces chances of long term harm from 
dangerous diseases e.g. measles, mumps, 
rubella 

Swelling or redness around the injection 
site 

If enough children are immunised, the 
disease becomes so rare – herd immunity 

Allergic reaction 

Key definitions 
• Antigen – chemicals on the surface of the pathogen 
• Antibody – stick to the antigen to destroy it 
• Lymphocyte – WBC that produces antibodies 

Herd immunity - a form of immunity that occurs 
when the vaccination of a significant portion of a 
population provides protection for individuals who 
have not developed immunity 



3.5 Antibodies 

The role of memory 
lymphocytes 
1. Remain in blood after 

primary infection.  
2. Should the same 

pathogen return, the 
memory lymphocytes 
produce antibodies more 
quickly and reduce 
chances of showing 
symptoms.  

3. This is called the 
secondary immune 
response.  

1. Antigen injected into mouse.  
2. Mouse make lymphocytes that produce 

specific antibodies 
3. B lymphocyte fused with tumour cells to 

form hybridoma 
4. Hybridoma divides and makes 

antibodies which can be isolated 



1. Explain the process of immunisation 
in three bullet points. 
 

2. State an advantage of 
immunisation. 
 

3. State a disadvantage of 
immunisation. 
 

3.4 Immunity 



1. What is an antigen? 
 

2. What is an antibody? 
 

3. Describe the role of Memory 
Lymphocytes in the secondary 
immune response. 

 

3.5 Antibodies 



3.5 Monoclonal Antibodies 
Uses of Monoclonal Antibodies 

Pregnancy Testing 

• Used to detect the hormone hGC. 
• This hormone is found in the urine of pregnant women.  
• If hGC is in the urine it binds to the monoclonal antibodies on the test stick and 

changes colour. 

Diagnosis and treatment of cancer and blood clots, 

• Monoclonal antibodies can be made slightly radioactive.  
• They can bind to antigens on the surface of cancer cells or platelets in blood clots. 
• Radioactive monoclonal antibodies are injected into the patient and they are scanned 

to show where the radioactive monoclonal antibodies have stuck. 

• Some chemotherapy drugs can be bound to the monoclonal antibody.  
• When these are injected into the body the monoclonal antibody sticks to the tumour 

and the drug affects only the cells that it is bound to.  
• Less drugs are needed as their action is targeted. 
• Less side effects are noticed. 
• Less drug is wasted so it is cheaper. 



3.6 The Kidneys 
Cell metabolism leads to a 
build up of waste products 
such as UREA and CO2. These 
need to be removed.  
 
Urea is produced from the 
breakdown of excess AMINO 
ACIDS and is removed by the 
KIDNEYS. 

Treatments for kidney failure 
1. Dialysis – a machine that removes waste products from the blood. They are expensive 

and dialysis takes a long time. 
2. Kidney Transplant – Requires a donor with similar antigens to the recipient or the 

transplanted kidney will be rejected. Even with a good match, lifelong medication is 
required to prevent rejection. 

Renal Artery Renal Vein 



1. How are monoclonal antibodies 
formed? Draw a diagram  
 

2. State three uses of monoclonal 
antibodies. 
 

3. Describe how a pregnancy test 
works 
 
 
 

3.5 Monoclonal Antibodies 



1. Name three waste products of cell 
metabolism. 

2. What is urea formed from? 
3. What are the main organs in the 

urinary system? 
4. State the three treatments for 

kidney disease. 
5. State two disadvantages of dialysis. 

 
 
 
 

3.6 The Kidneys 



3.7 Inside the  
Kidneys 

Glomerulus – Network of capillaries 
into which blood from the renal artery 
flows. High pressure causes small 
molecules such as water, salt, urea and 
glucose to be filtered out – 
ULTRAFILTRATION. 
Bowmans Capsule – Collects the water, 
urea, salt and glucose as the pass from 
the blood into the nephron. 

Convoluted tubule – Selective 
reabsorption of some water, some salt 
and all glucose occurs here.  

Loop of Henle – Water is reabsorbed 
here – OSMOREGULATION. 

Collecting Duct – The final part of the 
nephron where water is reabsorbed – 
OSMOREGULATION. 

Anything left in the nephron after the 
collecting duct is now urine which passes 
to the bladder for excretion. 



3.7 Inside the  
Kidneys 

Water concentration in 
the blood is regulated by 
ADH produced by the 
Pituitary Gland. 

ADH production is controlled by NEGATIVE FEEDBACK. 
 
Negative feedback is where a change in a factor leads to the 
opposite change happening to keep conditions constant.  
 
When water level is too high, the body detects this and reverses 
the change by secreting less ADH. 

Learn This! 



1. What are the main parts of the 
nephron? 

2. Where do the following processes 
take place? filtration, selective 
reabsorption of glucose, 
reabsorption of water. 

3. What does the term ultrafiltration 
mean? 

4. What does the term osmoregulation 
mean? 

 
 

3.7 Inside the Kidneys 



1. Which hormone regulates water 
content? 

2. Where is it produced and 
released? 

3. What is meant by negative 
feedback? 

4. What effect will an increase in this 
hormone have on water content 
of the blood? 
 

 
 
 
 

3.7 Inside the Kidneys 



3.8 The Menstrual Cycle 
The menstrual cycle is controlled by the hormones OESTROGEN 
and PROGSTERONE.  

 
 

There are 4 stages to the 
menstrual cycle: 
1. Menstruation 
2. Uterus lining thickens 
3. Ovulation 
4. Uterus lining continues to 

thicken 

If fertilisation occurs, the uterus lining is maintained because the corpus 
luteum continues to secrete progesterone. The developing embryo embeds in 
the lining and continues to grow.  



3.8 The 
Menstrual Cycle 

Progesterone is released after 
ovulation. Increasing 
progesterone inhibits FSH and 
LH. Falling progesterone triggers 
menstruation.  
Increasing oestrogen stimulates 
LH production and causes 
thickening of the uterus wall. 
Falling oestrogen also stimulates 
menstruation. 
FSH stimulates the growth and 
maturation of the follicle 

A surge of LH triggers ovulation.  Another example of negative feedback 



1. Name the two main hormones in 
the menstrual cycle. 
 

2. What are the four stages of the 
menstrual cycle in order. 
 

3. Explain what happens to the 
uterus lining if fertilisation occurs. 

 
 

3.8 The Menstrual Cycle 



1. High levels of which hormone 
inhibits LH and FSH? 

2. What does oestrogen do? 
3. What triggers menstruation? 
4. What does FSH do? 
5. Which hormone triggers 

ovulation? 
 

 
 
 
 

3.8 The Menstrual Cycle 
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3 adaptations of the egg 
1. Has cytoplasm to provide nutrients 
2. Has a haploid nucleus containing one set of the genetic material 
3. Immediately after fertilisation it undergoes changes to the cell membrane to block entry 

of other sperm 

4 adaptations of the sperm 
1. Has an acrosome containing enzymes 
2. Has a haploid nucleus containing one set of the genetic material 
3. Middle section contains mitochondria to release energy 
4. Has a tail for motility 

Fertility 
Treatment 

Advantage Disadvantage 

Donation of eggs Allows women who do not have viable 
eggs to have a baby. Mother carries the 
baby. 

Some women react badly to 
the hormones used to make 
them ovulate 

In vitro 
fertilisation 

Uses the mother and fathers own sex 
cells 
Natural mother carries the baby 

Babies often born 
prematurely which can cause 
problems 

Use of surrogate 
mothers 

Allows a couple to have a baby who 
otherwise may not be able to. 

Handing the baby over can 
cause problems 

Use of hormones Helps the woman conceive naturally. Some women react badly to 
the hormones. Babies often 
born prematurely which can 
cause problems. Often 
results in multiple births. 



3.10 Sex Determination 
The sex of a person 
is controlled by one 
pair of 
chromosomes – XX 
female, XY male. 

Sex Linked Disorders e.g. haemophilia or 
colour blindness. 
More common in males than females. 
Allele carried on the X chromosome only. 
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1. How are ova adapted for their 
function? Give 3 ways 

2. Give 3 ways that sperm are 
adapted for their function. 

3. Name 4 types of fertility 
treatment? 

4. Give an advantage and 
disadvantage for each technique. 
 

 
 
 
 

3.9 Fertilisation 



1. What controls the sex of a person? 
2. State the male and female genotype 
3. Name two sex-linked disorders. 
4. Draw a genetic diagram to show the 

percentage of male and female 
offspring two parents would have.  

5. Use a genetic diagram to show how 
two people with normal vision could 
have a child with colour-blindness.  
 
 

 
 
 
 

3.10 Sex Determination 



Biology 3.11 Courtship and Parenting 
Sexual reproduction requires finding and selecting a suitable mate. This can 
involve various behaviours that advertise an individuals quality. 

Mating techniques 
1. Mating for life – swans – share parental duties 
2. Several mates over a lifetime – lions – ensures 

dominant males genes passed on to give 
healthy offspring. 

3. Mate for a breeding season – robins – share 
parental duties 

4. Several mates over a breeding season – deer – 
ensures variation and chances of survival 
increased.  

Rearing young 
Birds and mammals have 
developed special behaviours for 
rearing their young. 
 
Female mammals feed their young 
milk and teach them how to find 
food, avoid predators etc.  
 
Birds sit on their young to keep 
them warm and bring them food.  

Parental care is a successful evolutionary strategy 
because: 
• It increases the offspring chance of survival. 
• It increases the chances of the parents genes 

being passed on by the offspring. 

Behaviour – the way in which an animal responds to external stimuli. 

Parental care poses risks 
Parents may fight off predators, use 
energy reserves to find food, go 
without food to protect young. 



3.12 Innate behaviour and Imprinting 
Key definitions 
Innate – inborn. E.g. reflexes that help survival. Increasing the chances of survival 
and genes being passed on.  
Imprinting – animals becoming attached to the first thing they saw and interacted 
with. 

Tinbergen – innate behaviour in gulls 
 
One of the first to study innate 
behaviour. 
 
Observed chicks pecking their parents 
beaks to get them to regurgitate food to 
eat.  
 
The chicks pecked at a red spot on the 
beak and recognised this spot. 

Lorenz – imprinting in geese 
 
Observed chicks becoming attached to 
whatever they saw. This could be non 
living. 
 
Observed chicks in the wild ad saw 
them learn quickly to stay close to their 
mothers. Increased survival. 
 
Imprinting only happens during a short 
window of time but lasts a lifetime.  



1. What is the purpose of courtship 
behaviour? 

2. Name four mating techniques. 
3. Name and animal that mates with 

several partners in a breeding season. 
What are the advantages of this? 

4. Name two strategies for rearing young. 
5. What are the problems of parental 

care? 
 
 
 
 

Biology 3.11 Courtship and Parenting 



1. What is meant by innate 
behaviour and imprinting.  

2. Give an example of what 
Tinbergen observed. 
 

3. What is meant by imprinting.  
4. What did Lorenz observe? 

 
 
 

3.12 Innate behaviour and Imprinting 



3.14 Learned Behaviour 
• Habituation – the process were an animal learns not to respond to a 

repeated stimulus (“switching off”) e.g. a sea slug not putting its 
gills out after they are touched several times. 

• Classical conditioning – learning whereby a reflex is associated with 
an unlinked stimulus e.g. Pavlovs dogs salivating when a bell was 
rung.  

• Operant conditioning – learning whereby a reward is used when a 
certain behaviour is shown e.g. training dogs to ‘heel’. 

Examples 
1. Training sniffer dogs – the dog is given an object to smell and sniff. When 

presented with several objects, if it indicates the original one, it is rewarded. 
After many repeats, the dog learns to go straight for the particular smell – 
OPERANT CONDITIONING. 

2. Police Horses – when a police horse is repeatedly exposed to smoke and loud 
noises it learns that nothing bad happens so does not respond – HABITUATION. 
IF the horse is rewarded for good behaviour too – OPERANT CONDITIONING. 

3. Dolphins – are trained to locate land mines or carry out certain behaviours by 
being rewarded – OPERANT CONDITIONING. 



3.15 Animal Communication 
Organisms use different methods to communicate 
1. Visual – Female glow worms use light to signal their location to males. Courtship uses 

visual displays. Moods can be displayed visually e.g. relaxed, scared, aggressive.  
2. Sound – Birds sing to keep others out of their territory. Grasshoppers rub their legs 

together to make a sound to attract a mate.  
3. Chemicals – Pheromones can diffuse into he air to influence the behaviour of others. 

Spraying urine and rubbing against trees can deposit pheromones.  
 

Dian Fossey – social behaviour in gorillas 
 
In Rwanda in 1960-1980 
 
When she imitated their behaviour, she was accepted into 
their group. 
 
She found complex family groups and that they were not 
violent creatures. She ‘decoded’ their calls and worked out 
their meanings.  
 
She was the first to understand gorillas society.    

Jane Goodall – social 
behaviour in Chimpanzees 
 
Similar work to Fossey 
 
Lived alongside 
chimpanzees and was the 
first to learn that 
chimpanzees used tools to 
help them obtain food and 
that they hunted in groups.  



1. What is habituation? 
2. Give an example 

 
3. What is operant conditioning ? 
4. Give an example 

 
5. What is classical conditioning? 
6. Give an example 

 
 
 
 

3.12 Innate behaviour and Imprinting 



1. State three ways animals 
communicate. 
 

2. Outline the work of Fossey. 
 

3. Outline the work of Goodall. 
 
 
 

3.15 Animal Communication 



3.16 Plant Communication 
With animals 

• Many plants reliant on insects for 
pollination.  

• Evolved brightly coloured chemicals in 
petals. 

• Produce chemical scents. 

• Insects move to where chemical is in 
highest concentration. 

• Brightly coloured fruit to attract birds. 

• Fruit contains seeds so birds spread the 
seeds. 

• Harmful/poisonous chemicals protect 
plants from damage by pests. 

 

With other plants 
Acacia trees produce poisonous and distasteful 
chemicals to deter pests – but only when 
under attack – to save energy. When under 
attack, they produce ethylene as well. This 
promotes other trees nearby to produce 
distasteful poisonous chemicals to deter other 
insects even before they start to attack.  

In Australia, several plant species make poison 
in their leaves to stop the kangaroos eating 
them. In places where there are few 
kangaroos, the plants do not make the poison 
to save energy. 

Co-evolution 
The way in which two different species 
affect each others evolution.  

Flower pollination is carried out by insects. 
Flowers co evolve to produce the scent which 
attracts the most insects thereby increasing 
the chances of survival. 



3.17 Evidence for Human 
Evolution 
Evidence based on the Fossil Record and Stone 
tools 
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Ardi 4.4mya  
 
No stone tools 
found with Ardi 

Human like female fossil 
Must have come from an extinct species 
120cm tall, 50kg 
Walked upright 
Long arms and big toes for grabbing branches 
Small brain 

Lucy 3.2mya 
 
No stone tools 
found with Lucy 

Human like female fossil 
107cm tall 
May not have walked completely upright 
Small brain 

Leakey’s 
discovery 
1.6mya 
 
Stone tools 
found 

Human like fossil 
More closely related to modern humans so given the 
genus ‘Homo’ 
Walked upright 
Short with longer arms 
Larger brain 

Stone Tools 
 
Initially stones 
were blunt and 
just used for 
pounding. 
 
Tools become 
more 
sophisticated 
with cutting 
edges for hunting 
and preparing 
meat.  
 
Tools can be 
dated by the 
layers of rock 
they are found 
in. Assume they 
are the same age 
as the layer they 
are found in. 



Plant Communication 
1. Describe an example where plants 

communicate with animals. 
 

2. Describe an example where plants 
communicate with other plants. 
 

3. Define co-evolution. 
 
 
 
 



1. What happened to arm length during 
human evolution?  

2. What happened to brain size during 
human evolution? 

3. How are stone tools dated? 
4. What features of mtDNA makes it 

suitable for providing evidence for 
human evolution? 

Ext: research human migration during 
interglacial periods 

 
 

3.17 Evidence for Human Evolution 



3.18 mtDNA Evidence 

mtDNA is more useful than nuclear DNA because… 
1. mtDNA is more abundant that nuclear DNA. 
2. mtDNA is less likely to have degraded over time. 
3. mtDNA more useful than fossil evidence for tracking evolution. 
 

Mitochondrial DNA 
(mtDNA) is found in the 
mitochondria, not in the 
nucleus.  

• Studies suggest all mtDNA has evolved from the mtDNA of an 
African woman who lived 130000-200000 years ago known 
commonly as African Eve. 

• There is an unbroken female – female line from African Eve to the 
modern generation. 

• Similarities between mtDNA show how closely related people are 
and this suggests how humans spread out of Africa across the world. 

• mtDNA mutates faster than nuclear DNA which is why it is good for 
providing evidence. 



3.19 Biotechnology Biotechnology – the 
alteration of natural 
biomolecules using 
science and engineering 
to provide goods and 
services. 
Fermenter – A vessel 
used to cultivate 
microorganisms for the 
production of 
biomolecules on a large 
scale.  

Condition in 
the 
fermenter 

Why needed? Effect on microbial 
growth 

Aseptic 
conditions 

To prevent 
contamination and 
spoilage 

Nutrients For microbial division 
and growth 

More nutrients means 
more microbial growth 

Optimum 
Temperature 
 

To ensure maximal 
growth because of 
maximal enzyme activity 
 

As temperature 
increases, microbial 
growth will be faster until 
the optimum is reached, 
after which growth rates 
will fall and stop 

Optimum pH 
 

To ensure maximal 
growth because of 
maximal enzyme activity 

As pH gets further from 
the optimum,  microbial 
growth will slow 

Oxygenation To ensure aerobic 
conditions for respiration 

Aerobic conditions favour 
microbial growth 

Agitation To mix the liquid to 
ensure even distribution 
of nutrients, oxygen etc.  

Optimal growth is 
ensured. 



1. What is mtDNA? 
2. How does it help provide evidence 

for evolution? 
3. Why is it more suitable than 

nuclear DNA for providing 
evidence for human evolution? 
List 3. 
 

 
 



1. What is meant by biotechnology? 
 

2. What is a fermenter? 
 

3. State the 6 key features of a 
fermenter and explain why they 
are needed. 
 

 
 

3.19 Biotechnology 



3.20 Factors affecting growth in yeast 
• Add a standardised small amount of yeast to a known volume of 

sugar solution in a series of test tubes.  
• Incubate them at different temperatures and measure the height of 

the froth produced. A higher level of froth indicates 
more fermentation.  

• Notice that more froth is produced up to an optimum temperature 
after which the amount of froth produced reduces. 



1. Describe 3 factors that affect 
growth in  yeast 
 

2. Briefly describe how to investigate 
one of those 

 

3.20 Factors affecting growth in yeast 



3.21 Microorganisms for food 
4 Advantages of using microbes for food 
1. Rapid population growth – can double in 20 minutes 
2. Easy to manipulate – can be grown in a small space rather than a large 

field 
3. Production independent of climate – they can be grown anywhere in 

the world 
4. Uses waste products from other industrial processes – e.g. Fusarium is 

grown on the waste products from flour production.  
 

Advantages of Mycoprotein 
1. Contains no saturated fat. 
2. High fibre content ensures blood glucose levels are more 

constant reducing the risk of type 2 diabetes. 
 



3.21 How is mycoprotein manufactured? 
1. Mycoprotein is made in 40 metre high fermenters which run continuously for five 

weeks at a time. 

2. The fermenter is sterilised and filled with a water and glucose solution. Then a 
batch of Fusarium venenatum, the fungi at the heart of Mycoprotein, is introduced. 

3. A continuous feed of nutrients, including potassium, magnesium and phosphate as 
well as trace elements, are added to the solution. The pH balance, temperature, 
nutrient concentration and oxygen are all constantly adjusted in order to achieve 
the optimum growth rate. 

4. The organism and nutrients combine to form Mycoprotein solids and these are 
removed continuously from the fermenter . 

5. The Mycoprotein is heated to 65°C to breakdown the nucleic acid. Water is then 
removed leaving the Mycoprotein. 

6. The Mycoprotein is then mixed with egg and seasoning to help bind the mix. It is 
then steam cooked for about 30 minutes and then chilled, before being chopped 
into pieces or mince. 

7. The product is then frozen. This is a crucial step in the process because the ice 
crystals help to push the fibres together, creating bundles that give Mycoprotein its 
meat-like texture. 

8. The pieces and mince are then sold under the Quorn™ brand. 



3.22 Investigating the effect of 
different factors on yoghurt making 

• Yoghurt is made from milk using the 
bacteria Lactobacillus bulgaricus. 

• The bacteria anaerobically metabolise 
the lactose (sugar) in the milk into 
lactic acid.  

• The lactic acid makes the milk more 
acidic (lower the pH), causing the 
proteins in milk to coagulate.  

• The main protein in dairy milk is 
casein. The acidity gives yogurt its 
tangy flavour, while the coagulated 
proteins result in a thickened, creamy 
texture. 

Factors affecting 
yoghurt 
formation: 
 
• Temperature 
• pH 
• Type of milk 
• Type of bacteria 
• Nutritional 

value of the 
milk 



Micro-organisms for food: 
1. Describe four advantages of using 

microbes for food production. 
2. Describe 2 advantages of mycoprotein 
3. Describe how mycoprotein is 

produced in three bullet points. 
4. Describe how yoghurt is produced 

and state three factors that can affect 
the rate of yoghurt production. 

 



• Restriction enzymes 
cut the gene from the 
human DNA and the 
plasmid to produce 
sticky ends. Sticky 
ends are staggered 
cuts leaving unpaired 
bases exposed. 

• Ligases join the sticky 
ends together and 
the plasmid is 
inserted into the 
microorganism.  

• The microorganism 
now makes the new 
protein (insulin) 

3.23 Enzyme 
Technology 

Other Uses of enzymes (to increase production or reduce costs): 
1. Chymosin produced by genetically modified microorganisms in 

the manufacture of vegetarian cheeses. 
2. Invertase (sucrase) produced by Saccharomyces cerevisiae 

(yeast)in the manufacture of sweets. 
3. Enzymes used in biological washing powders to remove stains. 



3.26 
Global 
Food 
Security 

Global Food Security – ensuring there is enough food for 
everyone in a world with an increasing population. 
Integrated Pest Management – Reducing the number of 
pest species using a coordinated treatment of different 
pest control methods.  
Conventional Plant Breeding – Producing new plants by 
using the natural technique of cross breeding two plants. 

How can we ensure we meet the needs of a growing population? 
1. Use new varieties of crops produced by conventional plant 

breeding. 
2. Use an Integrated Pest Management System 
3. Use Crop Rotation to avoid the build up of diseases 
4. Use GM techniques to engineer plants with desired characteristics 

Advantages of Biofuels Disadvantages of Biofuels 

Biofuels are renewable Requires large amount of land 
Biofuels are carbon neutral (the Carbon 
Dioxide they take in during their growth is 
equal to that they release when burned) 

This reduces the amount of land that 
be used for growing crops 



1. What is invertase used for? 
 

2. What is chymosin used for? 
 

3. Describe how to genetically modify a bacterium to 
produce insulin. 
 

4. What enzymes are needed for Q3? 
 

5. What are two advantages of adding enzymes to 
food? 

 
Ext: what is an immobilised enzyme? 

3.23 Enzyme Technology 



1. What is meant by a 'global food 
security crisis'? 

2. Describe what an integrated pest 
management system is. 

3. If a plant is produced by conventional 
methods, describe what his means. 

4. State two advantages and two 
disadvantages of the use of biofuels 
over fossil fuels.  

 

3.26 Global Food Security 



3.27 A GM Future? 
Agrobaterium tumefaciens is used as a vector in creating 
transgenic plants.  
 
The GM Agrobaterium tumefaciens infects plant cells.  
 
Its plasmid is incorporated into the plant cells genome.  
 

These plant cells are 
cultured and used o 
grow new plants 
which all contain 
the new gene 
inserted by the 
Agrobaterium 
tumefaciens  



3.27 A GM Future? 

Advantages Disadvantages 

Less insecticide has to be used Toxin could kill beneficial insects 

Reduced damage to the environment 
through less insecticide use 

Bt gene could spread into other plant 
species  

Higher yields because of less insect 
damage 

Some insects are resistant to the Bt 
toxin 

Bacillus thuringiensis is a bacterium usually found in the soil.  
 
It produces a toxin which is poisonous to insects.  
 
The gene for the Bt toxin has been identified and transferred to crop plants using 
Agrobaterium tumefaciens. 
 
When an insect eats the plant the toxin kills it 

Advantages and disadvantages on introducing genes for insect resistance from Bt into crops 



3.27 A GM Future? 
• GM Maize, soya and cotton are widely grown across the 

world.  
• Most of these GM crops have a gene for herbicide resistance 

inserted.  
• This means when the crop is sprayed with a herbicide, it is not 

affected, but all plants around it (weeds) are killed.  
 

Example 
A GM tomato was developed to contain 
more flavonoids. The flavonoids were 
found the help mice with cancer live 
longer. This might be useful for humans.  
Unfortunately, he cost of this tomato 
plant is probably too expensive for 
people in the developing countries to 
grow or buy.  

GM crop seeds produced in 
developed countries are more 
expensive to buy. In India many 
farmers borrowed money to 
buy these seeds, but they got 
lower yields than normal as the 
crop was not suited to the 
Indian soil and climate. 

Increasing food production to meet the growing demands relies on 
GM being a part of it. 



1. Explain how Agrobacterium 
tumefaciens is used as a vector in 
creating transgenic plants. 

2. State two advantages of GM for 
insect resistance in crop plants. 

3. What are the advantages of GM 
tomato plants to increase the 
amount of flavonoids. 

3.27 A GM Future? 
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