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Topic 1
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This topic will focus on the following:

1. Introduction

2. Biodiversity of micro-organisms: viruses; bacteria; 
protists and fungi.

3. Symbiotic relationships

4. Effect and Management of diseases

5. Immunity 

6. Treatment and uses of micro-organisms
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1. Introduction

In Grade 10 you have studied the five-kingdom system.

According to this system all living organisms are 
divided into five kingdoms:

1. Monera    Prokaryotic (without a true nucleus)

2. Protista

3. Fungi                Eukaryotic  (with a true nucleus)           

4. Plantae

5. Animalia

3

2. Biodiversity and classification of micro-
organisms

In this topic we will be looking at organisms that’s so small 
that it cannot be seen with the naked eye. 
2.1 Viruses
2.2 Bacteria
2.3 Protists
2.4 Fungi
Micro-organisms are the most abundant organisms on 
earth and are found in huge numbers in every 
environment. 
Favourable conditions for the growth and multiplication of 
micro-organisms include food, moisture and optimum 
temperature. 
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2.1 VIRUSES

BASIC STRUCTURE:
Very small and simple in composition.
Consist of a central nucleic acid and a protein 

capsule.
Viruses can infect plant, animals or bacteria cells.
Contain either DNA of RNA (never both).
Are acellular and have no nucleus (prokaryotic); 

cytoplasm or organelles. 
The shape varies from rod-shaped, spherical to 

more complex shapes. 
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(Please draw the structure of a virus pg 22 Textbook)

COMPLEX ROD SPHERICAL
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CHARACTERISTICS:

o Microscopic.

o They are NOT cells. 

o They use nucleic acid and ribosomes of host cell for 
reproduction.

o Cannot survive on their own.

o Replicate inside living cells.

o Most viruses are pathogens and cause diseases. 
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NB: In an exam you may be asked to explain 
why viruses are not considered to be living 
organisms. 
The only life function that viruses carry out is 
REPRODUCTION and they cannot do this on their 
own – they need a living cell.

Reproduction in Viruses takes place in two phases:
1. Lytic cycle

OR
1. Lysogenic cycle
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Lytic cycle:

Viruses enter a cell and replicate and then make the 
cell burst, releasing new viruses. 

Lysogenic cycle:

Viruses enter a long-term relationship with their host 
cells. Their nucleic acid replicates at the same time as 
the host cells. 
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2.2 BACTERIA

BASIC STURCTURE:

 Unicellular and occur as single cells, filaments or 
colonies.

 Surrounded by a cell wall that consists of 
polysaccharides, proteins and lipids.

 Some bacteria (especially those that cause diseases –
pathogens) the cell wall is surrounded by a slime 
layer or capsule which protects the bacterial cell 
from enemies (i.e. immune cells)
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 A plasma membrane (cell membrane) which 
encloses the cytoplasm occurs directly below the cell 
wall.

 No membrane bound organelles (vacuole; plastids) 
are found but you do come across ribosomes.

 Prokaryotic cells
 The genetic material (DNA) is concentrated in a 

chromatin body known as the nucleoid.
 Some bacteria move in a liquid by means of long; 

thread like structures called flagella (singular: 
flagellum)
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What do Bacteria cells look like?
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flagellum
- Whip-like 

movements

nucleoid
- chromosomal DNA

cytoplasm pilus
- conjugation

plasmid
- contains DNA

cell membrane
- protection

mesosome
- cellular respiration

Slime capsule
- protection against host
- known as glycocalyx

ribosome
- protein synthesis cell wall

- consist of 
peptidoglycan

- protection

Structure of bacterium
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Bacteria occur in various shapes:

Rod shaped (Bacillus) 

Round/Spherical (Coccus)

Spiral shaped (Spirillum)

Comma-shaped (Vibrio)
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CHARACTERISTICS:
 Microscopic
 Unicellular
 Prokaryotes
 They are capable of the following life functions: 

nutrition; death; growth; reproduction; excretion; 
respiration; movement

 In favourable conditions they can reproduce asexually by 
means of Binary Fission. 

 In unfavourable conditions they become dormant and 
turn into endospores until the conditions are 
favourable again. 
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Binary Fission: (Asexual reproduction)

Cell duplicates its genetic material (DNA) and divides 
into two identical parts – new cells
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CHARACTERISTICS CONTINUE:
 Some bacteria are autotrophic and produce their own 

organic substances by photosynthesis or by 
chemosynthesis. 

 The majority of bacteria are heterotrophic and cannot 
produce their own organic substances:

 Three types:
1. Parasitic bacteria – obtain food from living organisms
2. Saprophytic bacteria – obtain food from dead organic 

material
3. Mutualistic bacteria – obtain food from a symbiotic 

relationship with another organism (both benefit from 
the relationship)
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2.3 Protists

BASIC STRUCTURE:

Protists can be divided into three main groups 
according to their basic structures:

1. Protozoa: animal-like; unicellular, heterotrophic 
organisms

Amoeba Paramecium
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2. Algae: plant-like, uni- or multicellular, autrophic 
organisms

Uni-cellular: Multi-cellular:

Diatom Spirogyra
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3. Slime and Moulds: fungus-like, multicellular, 
heterotrophic organisms.

Water moulds -parasites

23

Basic structure of Amoeba proteus sp.
24
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CHARACTERISTICS:
 One-celled eukaryotic organisms with a nucleus.
 Many are unicellular but some are multicellular such as 

seaweeds.
 Plant-like protists contain chlorophyll, so they are 

autotrophic (can produce their own food)
 Animal-like protists called protozoa are mostly 

heterotrophic or parasitic. (feed off other organisms)
 They move using pseudopodia (false feet); flagella (whip-

like structure) or cilia (tiny hairs).
 Reproduce asexually through binary fission in favourable 

conditions and they can reproduce sexually. 
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2.4 Fungi

BASIC STRUCTURE:

Fungi are divided into two main groups, due to their 
structures:

1. Macroscopic fungi: the fleshy fungi with clear 
visible fruiting bodies known as mushrooms

2. Microscopic fungi: unicellular yeasts or the 
multicellular thread-like moulds (bread mould –
Rhizopus); some parts can be seen with the eye but 
other parts can only be seen with a microscope. 
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Rhizopus
27

CHARACTERISTICS:
 Eukaryotic cells
 Cells are arranged in thread-like hyphae.
 The hyphae often form masses of tissue called, 

mycelium.
 The cell walls of fungi usually contain chitin, a 

fibrous carbohydrate.
 They reproduce asexually via asexual spores when 

conditions are favourable, OR sexually in 
unfavourable conditions. 
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Summary of structural characteristics of the four 
groups of micro-organisms. 

GROUP STRUCTURAL DIFFERENCES

Viruses Acellular – core of nucleic acid surrounded by protein coat, no living 
processes except reproduction. 

Bacteria Prokaryotic cell, unicellular, cell wall but not of cellulose.

Protista Eukaryotic cell, unicellular (plant-like or animal-like) or 
multicellular (plant-like/algae), live in water/ moist conditions. 

Fungi Multinucleate (many nuclei), lack of chloroplasts and are 
heterotrophs. 
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3. Symbiotic Relationships

Micro-organisms plays a role in different areas in the 
biosphere:

1. Role as producers in food chains:

2. Role as decomposers

3. Role in the Nitrogen cycle

4. Maintaining balance between Oxygen and Carbon 
dioxide

30
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(1) Role as producers in food chains: 
Autotrophic bacteria and protists produce own organic 
nutrients by means of photosynthesis.
∞ First link in food chain = producers. 

(2) Role as decomposers:
Decomposition bacteria, fungi and protists break down 
dead organic material. 
∞ Water, carbon dioxide, ammonia and heat energy 
are released back into the soil.  
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(3) Role in the Nitrogen cycle:
Free living soil bacteria and nodule bacteria convert free 
nitrogen into nitrates and makes it accessible to plants. 
∞ Nitrifying bacteria = release nitrates in soil. 
∞ Denitrifying bacteria = release nitrates in atmosphere. 
(4) Marinating balance between oxygen and carbon 
dioxide:
Autotrophic bacteria and protists uses carbon dioxide and 
release oxygen. 
∞ Algae = responsible for more than 50% of oxygen that is 
produced by photosynthesis. 
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4. Effect and Management of diseases

Each group of Micro-organisms has many different 
diseases it may cause: 

 Viruses: rabies; HIV/Aids; influenza

 Bacteria: cholera, TB; anthrax; Blight

 Protista: Malaria

 Fungi: Thrush; ringworm; athlete’s foot; Rusts

33

5. Immunity

DEFINITION: Refers to the ability of plants and 
animals to resist infection by pathogens.

Immunity

Natural immunity
*Plants 

*Animals (humans) 

Acquired immunity
*Animals (humans) 
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Natural Immunity: 

• First line of defence

• Not aimed at specific pathogen

• Can destroy different types of pathogens

• Occurs because the body/plant is genetically 
immune to illness. 
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Acquired Immunity:

• Acquired immunity actively destroy pathogens

• Store a memory of response

• Gets acquired once it has suffered through infection 
and produced its own antibodies in response to 
proteins, called antigens on the surface of the 
pathogens. 

• White blood cells (leucocytes) recognise the 
pathogens as soon as they enter the bloodstream, 
due to the antigens on their cell surface. 

36
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TWO types of leucocytes:

Lymphocytes = B-lymphocytes and T-lymphocytes

Phagocytes 
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LYMPHOCYTES:
B-lymphocytes:
 Have receptors on their surface which attach to a specific 

antigen. 
 It multiplies and produces millions of specific B-

lymphocytes and it’s released into the bloodstream. 
(antibodies)

 The antibodies bind to the matching antigens. (found on 
the surface of the pathogen)

- they mark the pathogens for ingestion by 
phagocytes.
- cause the pathogen to clump together, which 
inactivates them.
- this causes the pathogens to burst.
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T-lymphocytes:

 Detects and destroys the body’s cells that are 
infected by the pathogen. 

 Pathogen ‘hides’ inside body cells = antibodies can’t 
reach them. 

 But the T-lymphocytes can ‘spot’ the antigens on the 
outside of the infected body cell and then destroys 
the whole cell and in that manner the pathogen as 
well. 
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Please note:

Some B- and T-lymphocytes become memory cells that 
remains in the blood. 

When the body is infected by the same pathogen, the 
memory cells will multiply and produce more 
antibodies. 

This response will be faster than the original infection 
and more effective. 

The pathogen will be killed before infection and the 
person is now immune to that specific pathogen. 
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PHAGOCYTES:

 Large white blood cells that can change shape.

 Are produced in the red bone marrow. 

 The cells ‘engulf’ pathogens by the process of 
phagocytosis. 

 Antibodies, produced by B-lymphocytes, facilitate 
the process of phagocytosis.  
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6. Treatment and use of micro-organisms

Treatment:
Drugs that are used against micro-organism are called 
antimicrobial drugs. 

Antibiotics are used to treat only:
 Bacterial infections
 Infections caused by Protista for example: Malaria
 Fungal infections

Please note:
Antibiotics are not effective against viruses and should 
never be used in the treatment of the common cold of 
influenza. However doctors will use antibiotics if there is a 
secondary bacterial infection. 
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Use of Micro-organisms

Self-study: page 83 and 84 in your textbook. 
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Use of micro-organisms (traditional biotechnology)

Read through page 83 and 84 in your textbook

Tik hierdie aan die einde van die workbook

Onthou Test yourself

En terminology list
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