
5.1. REPRODUCTION 

5.1.1. MECHANISMS OF REPRODUCTION: ANIMALS, PLANTS, FUNGI, BACTERIA & PROTISTS  

Organism  Method of Reproduction Advantages Disadvantages 

Animals Sexual Reproduction: 

- Gametes are 
produced by parent 
organisms via meiosis 

- Each gamete contains 
half the necessary 
number of 
chromosomes 

- Male gamete (sperm) 
fertilises the female 
gamete (ovum or egg) 
by either internal 
fertilisation 
(mammals) or 
external fertilisation 
(fish such as salmon)  

- fusion of gametes 
results in production 
of a zygote, which 
contains a 
combination of 
genetic material from 
both parental 
organisms  

Sexual Reproduction; 

- Combination of 
chromosomes from two 
organisms increases 
variation, which assists 
with survival  

External Fertilisation: 

- Large number of 
gametes produced 
generally means more 
offspring 

- Simpler behavioural 
process which does not 
require mating rituals 

Internal Fertilisation: 

- Increases likelihood of 
fertilisation as egg & 
sperm are in close 
proximity, with increased 
protection from 
environment leading to 
higher survival rates of 
offspring 

- Can occur on dry land 
- Less gametes have to be 

produced 
- More likely to be 

successful bc. gametes 
are positioned close 
together in female 
reproductive tract 

- Gametes & zygotes are 
protected from 
predation & disease 

- Transfer of semen is 
called copulation process 

Sexual Reproduction: 

- Requires mating 
of 2 organisms 
which is 
dependent on 
syncing fertility 
cycles, & the 
production of 
offspring is 
slower & less 
prolific than 
asexual 
reproduction 

External Fertilisation: 

- Species must 
produce large 
numbers of 
gametes, which 
requires 
additional 
energy.  

- Also requires a 
watery 
environment 
(may be difficult 
for amphibians)  

Internal Fertilisation: 

- Fewer offspring 
are produced & 
it is more 
difficult to bring 
males & females 
into contact 

- Higher risk of 
STIs passing 
between 
organisms 

Plant Sexual Reproduction: 

- E.g. flowering plants 
- Flowers are 

reproductive organs 
of sexually 
reproducing plants 

- As with animals, 
offspring are 

Sexual Reproduction: 

- Creates a genetic 
diversity within a 
species, leading to higher 
levels of disease 
resistance & greater 
ability to adapt to 
changing conditions 

Sexual Reproduction: 

- Can prevent 
favourable 
genes from 
being passed to 
offspring (if it’s 
recessive) which 
is not possible 
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reproduction for 
protists 

- Budding occurs when 
a new organism grows 
from the parent 
organism to form a 
new colony  

 

5.1.1. ASEXUAL VS SEXUAL REPRODUCTION  

Characteristic Asexual Sexual 

Number of organisms 
involved 

1 parent needed 2 parents needed 

Cell division Cells divide by fission, budding 
or regeneration 

Cells divide by meiosis 

Types Budding, vegetative 
reproduction, fragmentation, 
spore formation 

Syngamy and conjugation 

Advantages - Allows for rapid 
growth 

- No requirement for 
mates 

- Able to be enacted 
despite external 
pressures (i.e. quick 
and note energy 
extensive) 

- No requirement for 
investment in care of 
offspring 

- Variation in population  
- Species better able to 

adapt to environment 
as mutations are made 
possible  

- Disease is unlikely to 
affect entire pop. 
 

Disadvantages - Lack of diversity ; 
mutations do not 
occur 

- May result in large-
scale extinction events 

- Reduced ability to 
adapt to external 
pressures 

- Takes times 
- Vast energy 

expenditure/fewer 
offspring produced 

 

Evolution  Little chance of variation with 
asexual reproduction. 
Mutations in DNA can still 
occur but not nearly as 
frequently as in sexual 
reproduction. 

Sexual reproduction leads to 
genetic variation in new 
generations of offspring. This 
is fundamental to evolution 

Involvement of sex cells No formation or fusion of 
gametes (Sex cells) 

Formation and fusion of 
gametes (sex cells) occurs 
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- Muscular wall of the uterus (the myometrium) contracts to help stop the blood supply to the endometrium, 
causing it to break away from the uterus 

- Endometrium is richly supplied with blood vessels to nourish a potential fetus, so when it disintegrates and exits 
via the vagina, some blood is mixed in with it; mixture known as menstrual fluid (aka the period) 

2.  PROLIFERATIVE PHASE: DAYS 6 - 14 

- Concentration of oestrogen in the blood increases during this period, following the end of menstruation, as 
the ovaries prepare for the next ovulation at c. day 14.  

- ‘proliferate’ means to ‘multiply or increase’ as the endometrium thickens and becomes more richly fed by 
blood vessels in preparation for the possibility of fertilisation and pregnancy. 

3.  SECRETORY PHASE: DAYS 15 - 28 

- the blood concentration of progesterone increases, causing even more blood vessels to develop in the 
endometrium hence, making the endometrium receptive to the fertilised ovum 

- If the ovum is fertilised and the embryo implants in the endometrium and a placenta develops, it produces a 
hormone called human chorionic gonadotropin (HCG) throughout pregnancy 

- detection of HCG in a woman’s urine is used as the indicator of most pregnancy tests. 
- HCG signals the corpus luteum to continue to supply progesterone to sustain a thick, nourishing 

endometrium throughout the pregnancy 
- Continuous levels of progesterone act as a negative feedback mechanism upon the hypothalamus and 

pituitary gland, preventing FSH & LH from being release thus, further ovulation ceases. 

5.2.11. CHROMOSOMES  

- Heredity units that are transferred from parent to offspring; form that DNA takes in order to be transferred 
to child 

- Eukaryotic organisms have sets of linear chromosomes (this differs according to species) 
- Prokaryotes have a single circular chromosome, as well as smaller circular DNA molecules called plasmids. 

- composed primarily of DNA but also contain small structural proteins called histones 
- DNA is wound around the histones, forming structures called nucleosomes, creating a coil 
- Contain genes 
- Gene is a section of DNA fixed in a specific location, that contains info which determines a trait, called a 

locus 

Extra: 

Somatic cells:  

- those that aren’t sperm/egg 
- aka diploid 
- 2 sets of chromosomes 

Gametes: 

- Sex cells 
- Produced in testes/ovaries 
- Haploid cells 
- 1 set of chromosomes 

5.3. DNA AND POLYPEPTIDE SYNTHESIS 

5.3.1. MODEL & COPMARE FORMS IN WHICH DNA EXISTS IN PROKARARYOTES AND EUKARYOTES  
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Point Mutations = changes to a single base pair of DNAs and affect only a single gene (gene mutations) 

 Substitution Mutation: Frameshift Mutation: 

Silent 
Mutation 

Missense 
Mutation 

Nonsense 
Mutation 

Nucleotide 
Insertion 

Nucleotide 
Deletion 

Causes/Processes: Substitution of 
a base occurs 
but same 
amino acid is 
coded for 

Substitution of a 
base occurs but 
different amino 
acid is coded 
for. 

Substitution of a 
base occurs but a 
stop codon is 
produced à 
stops protein 
synthesis. 

Adds 1 or 2 
nucleotides and 
pushes all 
proceeding 
nucleotides out 
of order. 

Removes 1 or 2 
nucleotides and 
pulls all 
proceeding 
nucleotides out 
of order. 

Effects: No observable 
effect (since 
same amino 
acid). 

Incorrect 
polypeptide. 

Shorter & 
incorrect 
polypeptide 
chain. 

Incorrect 
polypeptide 

Incorrect 
polypeptide 

 

 

Chromosomal Mutations = mutations that changes many nucleotides 

 Duplication Inversion Deletion Insertion Translocation 

Causes/ 

Processes: 

Replication of a 
section of 
nucleotides. 

Section of 
nucleotides 
break off, and is 
reattached in 
reverse order  

Removes 
section of 
nucleotides 

Section of 
nucleotides break 
off and attaches to 
a different 
chromosome. 

A segment/ entire 
chromosome 
attaches/switches with 
another chromosome. 

Effects: Pushes all 
nucleotide out 
of order = 
incorrect 
polypeptide. 

Incorrect 
nucleotide order 
= incorrect 
polypeptide. 

Shorter 
polypeptide 
chain. 

Changes 
nucleotide 
sequence of 
chromosome = 
incorrect 
functioning. 

Changes nucleotide 
sequence of 
chromosome = 
incorrect functioning. 
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THERE ARE THREE FORMS OF CLONING:  

WHOLE ORGANISM CLONING 

- AKA reproductive cloning  
- Plants – cutting – fragmentation  
- Tissue culture techniques have also been developed to clone individual plants  

Animals: 

- Two methods: 
o Artificial embryo twinning: 

§ Mimics the natural process which lead to identical twins  
§ Embryo is made to split in two very early in the development process 
§ Both halves divide to form 2 separate individuals  
§ Same fertilized egg à genetically identically identical  
§ Carried out in petri dish and the embryo are transferred into a surrogate mother  

o Somatic cell nuclear transfer  
§ Chromosomes (n) in an unfertilized egg is replaced to with the chromosomes from somatic cell 

(2n)  
§ Egg cell is then induced to divide as though under the natural fertilization process  
§ Once, embryo is developed à implanted into a surrogate female organism 
§ Clone of the person whose somatic cell was taken  

Process: Somatic Cell Nuclear Transfer 

1. Egg cell removed from organism 1 
2. Nucleus of egg cell is removed; enucleation 
3. Somatic cell is obtained from organism 2 
4. Nucleus removed from cell of organism 2 
5. Nucleus of organism 2 is inserted into enucleated cell of organism 1 using electric shock. 
6. The combined cell grown in culture into an embryo 
7. The blastocyst is inserted into a surrogate (organism 3) 

 

Examples 

• Dolly the Sheep (1996): It took 276 attempts before the success.  
• Tetra (2000): a rhesus masque, the first primate cloned.  
• Prometea (2003, Italy): was the first horse cloned. 
• Cloning is commonly used in agriculture. Beef from cloned cattle is available in supermarkets in Japan and 

seedless grapes are a product of plant cloning. 

Disadvantages: Potential Applications: 

- High cost of breeding 
- Consumer resistance to cloned foods 
- High rates of mortality 
- Health problems in cloned animals 
- Social, moral and ethical concerns 

- Research  
- Wildlife conservation 
- agriculture 
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Pathogen: Adaptations 
Prions May ‘piggyback’ other proteins (such as ferritin) to facilitate movement through the gut 
Viruses Adhesion: 

- Viral surface proteins adhere to host cell surface receptors and co-receptors 

Invasion: 

- Receptor mediated endocytosis (movement of virus into the cell) 
- Enveloped viruses (E.g. influence) are enclosed within an envelope (Endosome) 

Bacteria Adhesion:  

- Pilli and fimbria (motility) 
- Adhesins on the surface resist washing action of secretions (such as urine, mucus and 

cilia) 
- Bacterial cells form a biofilm 

Invasion: 

- Enzymes break down cell contents 
- Capsules resist phagocytosis by host cells 
- Toxins are secreted to damage host cells (endotoxins and exotoxins) 

Fungus Adhesion: 

- Assisted by cell wall or capsule molecules that permit adhesion to host cells 

Invasion: 

- Thermotolerance ⟹ heat shock proteins are synthesised to cope with higher body 
temperatures (due to inflammation) 

- Evasion mechanisms include capsule production, suppression of cytokine reduction by 
host cells and reduced fungicidal power of macrophages 

- Opportunistic infections common in immunosuppressed patients 
Microparasites 

(Tick) 
- Highly specialised mouthparts 
- Anchored in skin by ‘attachment cement’ 
- Biologically active molecules are secreted in saliva to prevent vasoconstriction and 

prevent host from forming a clot or initiating an inflammatory response 

 

 

Adaptations facilitating transmission 

Transmission Route: Adaptations to Facilitate Transmission: 

Airborne  
e.g. influenza virus 

Define: Infectious residue from dried droplets/dust suspended in the air.  

- Residue is able to remain suspended in air, & ∴ infectious, for ext. periods of time 
- Aero-tolerant: able to withstand a wide range of oxygen concentrations 
- Pathogen causes sneezing/coughing à ejection & transmission to a new host  

o Advantageous bc. it increases the incidence of transmission unlike 
disease which resides in the colon  

- Pathogen is able resist drying out (caused by air) and thus, is able to linger in the 
air 

Waterborne 
e.g. vibrio and 
legionella 

- Pathogens have the ability to survive and proliferate in the water  
- Modified outer surfaces (e.g. flagella, fimbria) better the motility of a pathogen 
- Halo-tolerant: able to withstand high salinity 
- Many pathogens aren’t destroyed by boiling water or simple water treatment 

processes (e.g. filtration) 
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§ Protein synthesis can be blocked by antibiotics that interfere w/ ribosomes (e.g. tetracycline) or 
transfer RNA (e.g. puromycin) 

§ Bacterial & eukaryotic ribosomes differ + enzymes for RNA synthesis & DNA replication are 
SPECIFIC to prokaryotes and eukaryotes ∴ most antibiotics have no adverse effect on the cells of 
the person being treated  

Advantages Disadvantages 

- Fast-acting; some will 
begin working w/in a 
few hours. 

- Easy to consume as most 
antibiotics are oral meds 

- Can kill or slow bacterial 
growth 

- Most do not have a side 
effect on the cells of the 
person being treated  

- Prevent infection from 
occurring when taken 
before surgery 

Can inflict damage to eukaryotic cells when used at high concentrations 

- E.g. damage to the sensory hair cells in the ear = deafness  
- E.g. disruption of kidney tubules and tendons may be caused by some 

antibiotics 
- This may be bc. of cross-reaction of the drug w/ eukaryotic membranes & 

enzymes 

Drug/Antimicrobial Resistance: 

- Over-reliance has led to bacteria exposed to an antibiotic to acquire 
resistance 

- Some bacteria carry resistance genes or spontaneous mutations may occur in 
bacterial DNA 

- Bacteria then multiply rapidly or exchange plasmid DNA between each other 
via horizontal gene transfer  

- E.g. penicillin killed 97% of Staphylococcus aureus, (which cause sepsis) but 
now in Aus., 80 - 90% of are resistant 

 

7.4.4. ENVIRONMENTAL MANAGEMENT AND QUARANTINE METHODS DURING AN OUTBREAK  

ENVIRONMENTAL MANAGEMENT: 

- Uncontrolled environmental factors facilitate the spread of an outbreak 

Water supply: 

- Contaminated water can facilitate the growth of water-borne diseases such as cholera, while unclean water can 
spread parasites such as Cryptosporidium sp. resulting in disease 

- Contamination may occur during emergency situations, e.g. natural flooding or where water supply 
infrastructure is insufficient 

- Also, diseases spread by vectors such as mosquitos can thrive in water supplies 
o To prevent/control an outbreak, water supplies should be protected by:  
o Boiling water before drinking  
o Chlorinating water  
o Importing contained water from safe supplies 
o Sealing, containing, or draining water bodies, once contaminated, to control the spread of disease. 

 

Food Sources:  

- Food supplies can become contaminated & act as an agent of transfer for infectious diseases 
- To prevent/control outbreaks, food supplies should be protected by:  

o Having meal prepared by healthy people (i.e. uninfected/uncontaminated)  
o Following proper hygiene practices when handling food (e.g. hand washing)  
o Importing food from safe supplies & storing it in sealed, temperature-controlled containers  
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o Physiological: internal systematic responses to external stimuli that help an organism maintain 
homeostasis. 

Behavioural- Thermoregulation: 

- Organisms alter the position of 
their body & move to different 
areas to increase/decrease the 
amount of exposure of their 
surface area to the sunlight 

- Largely include things like: 
o Nocturnal activity 
o Migration 

- Fairy penguins: huddle during winter to reduce SA that is 
exposed to the cold + retain heat 

- Red Kangaroo: lick themselves so saliva can cool their body. 
Will sit in a position where its hind legs and tail are shaded 
by the rest of its body, to reduce the surface area exposed 
to the sun 

- Blue tongue lizard: bask in sun until they reach an adequate 
core body temperature  

- Bilby: Nocturnal animals remain relatively inactive during 
the heat of the day, so that they do not generate additional 
metabolic body heat as result of increased activity.  

- Grey Plover: migrating organisms move to a different 
habitat that is within their tolerance range 

Structural: 

- Insulation; fur/hair/feathers trap a 
layer of air next to the skin, 
reducing the amount of heat lost. 

- SA:V Ratio 

- Fairy Penguin: feathers provide an insulating layer to reduce 
the amount of heat lost. This layer of air can be altered 
depending on the ambient temperature. Cold = feathers are 
lifted away from the skin, increasing the air contact w/ skin 
à cooling effect. Hot = feathers lie flat against the skin, 
trapping heat 

- Mountain Pygmy Possum: smaller animals that live in cold 
climates have small ears to reduce the surface area for heat 
loss, thereby conserving heat 

- Bilby: animals that live in hot environments have large, thin 
ears that allow rapid heat loss due to increased SA 

Physiological: 

- Hibernation is an ext. period of 
inactivity in response to cold, 
where the body temperature does 
not drop below 30°C, but heart 
rate & oxygen consumption drop 
considerably 

- Counter current exchange: allows 
warm blood in arteries (flowing 
from the heart towards the 
extremities) to heat the cooler 
blood in the veins coming back 
from the cold extremities, before 
this blood is returned to the heart 

- Mountain pygmy possum hibernates 
- counter current exchange occurs in the feet of the platypus, 

so that the internal core temperature is not lowered by cool 
blood returning from limbs that have a large surface area 
exposed to cold water 

 

Plants 

Plant homeostatic systems are not as specialised and are focused on managing water balance. 

- The stomata are a structural homeostatic adaptation which have a nonspecific excretory function that 
allows them to regulate gaseous wastes and water 
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