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The accompanying extension
activity reinforces student
knowledge of microbial structure
through the preparation of research
posters. Alternatively, students may
prefer to research the history of
microbiology by developing a
poster on the timeline of
microbiology.
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* *e* Bug 4 Background Information )

(Ke Words Micro-organisms are living organisms too small to be seen with the

Bac):/teria naked eye. The_y are found almost everywhe_re on earth and can

Bug be both beneficial and harmful to humans (this will be explored in

Cell later sections). Although extremely small, microbes come in many

Cilia different shapes and sizes. There are three main groups of

Cytoplasm microbes:

Disease . -

DNA Viruses are the smallest of the n_ncrobes and are generally har'mful

Flagella to humans. Vlrgses cannot survive by themsel\(es_. They require a

Fungi 6 h o s t Owhiched live andmeproduce. Once inside the host cell,

Germ they rapidly multiply destroying the cell in the process!

m:g:gfrganism Fungi are multi-cellular organisms that can be both beneficial and

Microscope harmful to h_umans. Fungi obt_a!n their food t_)y either decomposmg

Pathogen dead organic matter or by living as parasites on a host. Fungi

RNA range in size from being microscopic to very large and include

Viruses mould, mushrooms and mildew! Harmful fungi are those which can

cause an infection or are poisonous to eat; others can be beneficial
or harmless e.g. Penicillium produces the antibiotic penicillin and

4 _ Agaricus can be eaten (the button mushroom). They spread

Mater_lals through the air in small hard seed-like spores. When these spores

Required land on bread or fruit they open and grow under the right

conditions (dampness).
Per student

A copy of SH 1 Bacteria are single celled organisms that can multiply
A copy of SH 2 exponentially, on average once every 20 minutes. During their
A copy of SH 3 normal growth, some produce substances (toxins) which are
LA copy of SH 4 y extremely harmful to humans and cause disease (Staphylococcus

aureus). Some bacteria are completely harmless to humans
whereas others are extremely useful to us (Lactobacillus in the

Advance Preparation R food industry) and even necessary for human life such as those

involved in plant growth (Rhizobacterium). Harmless bacteria are

Cut out and laminate a called non-pathogenic, while harmful bacteria are known as

set of playing cards (SH pathogenic. Over 70% of bacteria are non-pathogenic (harmless)
21 SH 4) for each micro-organisms.

2ok Bacteria can be simply divided into three groups by their shapes i

\ y cocci (balls), bacilli (rods) and spirals. Cocci can also be broken

down into three groups based on how the cocci are arranged:

staphylococci (clusters), streptococci (chains) and diplococci

Available & (pairs). Scientists use these shapes to tell which infection a patient
Web Resources has.

A film of the activity As living creatures, microbes have certain growth requirements but

A variety of microbial th_ese vary de_pend_ing on where the microbe is found. For exame)le,

photographs microbes which live in humans prefer a temperature of 37°C,

microbes living in deep sea thermal vents prefer much higher
temperatures whereas microbes living in arctic regions prefer
much lower temperatures. Microbes also vary in their nutrient

T SH1inMS
PowerPoint format

1 Animation to requirements. A change in the environment can kill many microbes
demonstrate the although it is important to remember that microbes are extremely
differences in adaptable and gradual changes can result in microbes adapting to
microbial size suit their environment e.g. antibiotic resistant bacteria.
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Introduction

Begin the lesson by asking students what they already know about microbes. Most studen
already know that microbes can cause illness but may not know that microbes can also be gc
us. Ask the class where they would Idbkhey wanted to find mirobes.Do they think microbes are
important to us?

Explain that microbes are the smallest living creatures on earth and that the word-ariganism
literally translates into micro: small and organism: life. Microbes are so small they cannot be
without the use of a microscope. Antorman Le@wenhoek created the first microscope in 1676. |
used it toexaminevariousitemsaround hishomeand termed the living creatures (bacteria) he foul
2y aON}LAYy3Ia FTNRY KA& GSSGK WIYyAYIf OdAf SaQo
Show the class thahere are three different types of microbe: bacteria, viesand fungi. Us&SH 1
to demonstrate how these three microbes vary in shape and structure. The web activity fou
www.e-bug.eucan be used to help demonsate the varyingsizes of bacteria, vires and fungi in
relation to each other.

Emphasise that although microbes cause disease, there areuatfal microbes. Aslkstudentsto
identify some benefits of useful microbes. If they cannot, provide examples for them e
Lactobacillusn yogurt, probiotic bacteria in our gut which aid digestion and the fundrenicillium
which produces the antibiotipenicillin

Highlight to the class that microbes can be found EXY#RERE, floating around in the air we
breathe, on the food we eat, in the water we drink and on the surface of and in our bo
Emphasise that although there anarmfulmicrobes that can make us ill, there aranymore useful
microbes that we can use. Yy

.
>

In this activitygroups of 3¢ 4 students play acard game whicthelpsthem remember some of the
technical words relating to microbes as well as familiarising students witliriaty of microbial names
the differences in size, capability of causing harm and if antibiotic resistance occurs. Microbe si
number of species are correct at the time of resource development; however, as new microbe
continuously being disa@red and reclassified, these numbers may be subject to change. The numkt
the other headings used on the cards are only to be used as a guide, they are not accurate as the
formulae to create these and they may be subject to change i.e. batsgecies may develop resistan
to more antibiotics resulting in them having a higher number in this column and being more danger:
humans.

Game rules

~
Main Activity

1. The dealer should mix the cards watid deal all the cards face dowm each playerEach player
holds their card$ace upso that they can see the top card only.

2. The player to the dealer's left starts by reading out an item from the top card $&g.59. In a
clockwise direction,hte other players then read out the same item. Tlayerwith the highest
value wins taking the other players top cards and placing thinthe bottom of their pile.The
winner then selects théem to read outfrom the next card.

3. If 2 or moreplayershave the sameop value then all the cards are placed in the middle &dme
same player chooses again from the next card. The witirear takes the cards in the middle a

well. The person with all the cards at the end is the winner. )
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Plenary

1. Check for understanding by asking the students:
a.

What are microbes?
Microbes are living organisms too small to be seen with the naked eye

Where are microbes found?
Microbes are found everywhere

What are the three different shapes of bacteria?
Bacilli (rods), cocci (balls) and spirals

What is the main difference between bacteria and viruses?
Bacteria are much more complex than viruses and can live virtually ANYWHERE
whereas viruses need to live in a host cell in order to survive.

Discuss the microbes used in the game for the main activity under the headings of useful
and dangerous to humans. Check for understanding as to why these microbes may be
useful or dangerous or sometimes both.

Microbes which are dangerous to humans are generally those which can cause us harm
through infection. Sometimes however, these microbes can also be viewed as being
useful e.g. certain strains of E. coli and Salmonella can cause severe diarrhoea if
ingested in humans however these strains of bacteria have also been extensively
researched. This research has told us a lot about microbes in general and how we can
utilise them to our advantage i.e. genetic engineering, vaccination development, etc.
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Extension Activity

Divide the class into groups of 3 1 4 students. Each group should create a poster on one of the
following topics:

1. Choose a specific type of bacterium, virus or fungus e.g. Salmonella, Influenza or Penicillium.
The poster should include

2. Atimeline poster on the history of microbes. This poster may include:

a. Structure of that microbe

b. The different places they can be found

c. How they affect humans in either a good or bad way

d. Any specific growth requirements of that group of microbe
OR

a. 1676: van Leeuwenhoekdi scovers o6ani mal cul es b

c
(7]
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b. 1796: Jenner discovers smallpox vaccination

c. 1850: Semmelweis advocated washing hands to stop the spread of disease

d. 1861: Pasteur discovers that bacteria do not arise via spontaneous regeneration
e

1884: Koch publishes his postulates, the criteria designed to establish a causal
relationship between a causative microbe and a disease

f. 1892: Ivanovski discovers viruses

g. 1929: Fleming discovers antibiotics
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e Y Fungi Bacteria ~ Viruses
Cell Chromosome Capsid
membrane
Sporangia
L4 Nucleic acid
Sporangiophore
Glycoproteins
<«— Rhizoids
Spore producing body
Sporangiophore: . - . - .
: - - Bacteriaare free livingand are foundeverywhere Viruses are NOT free livingthey MUST live
Filamentous stalk on which treporangium inside another living cell/organism
Chromosome

Rhizoids:
The subsurfacehyphaeare specialized for
food absorption
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Microbe Size
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Genetic material (DNA) of the cell.

Cell wall:

The cell walis made of peptidoglycan andaintains the
overall shape of a bacterial cell.

Cell membrane:

Lining the inside of the cell wall providing a boundary f
the contentsof the cell and a barrier to substances
entering and leaving.

Cytoplasm:
Jelly like substance inside of the cell holding the contel

.

\nnnfain RNA material

Capsid
Double lipid layer holdinthe cells genetic
material.

Glycoproteins
These serve Burposes

A Anchor the virus to the host cell
A Transport genetic material from the virus
to the host cell.

Nucleic acid
Either DNA or RNA material, but viruses
rarely contain both. Most viruses
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Max Size (nm)

Number of species
Danger to humans
Usefulness to humans ...
Antibiotic resistance

Tobamovirus are a group of
viruses that infect plants, the most
common being tobacco mosaic
virus, which infects tobacco and
other plants causing a mosaic like
discoloration on the leaves. This
virus has been very useful in
scientific research.

Lymphocryptovirus

Max Size (nm)
Number of species
Danger to humans
Usefulness to humans
Antibiotic resistance

The Epstein-Barr virus is a type of
Lymphocryptovirus ~ causing  an
illness known as the Kissing Disease
or Glandular fever. Patients suffer
from sore throats, swollen lymph
glands, and extreme tiredness.
Transmission requires close contact
such as kissing or sharing drinks.

Max Size (nm)

Number of species
Danger to humans
Usefulness to humans ...
Antibiotic resistance

The flu is an infection caused by
Orthomyxoviridae. Every year 5 i
40% of the population get the flu
but most people recover
completely in a couple of
weeks. In 1918, before there were
any vaccines for the flu, twenty
million people were killed!

Max Size (nm)
Number of species
Danger to humans
Usefulness to humans
Antibiotic resistance

Herpes simplex is one of the
oldest known sexually transmitted
infections. In many cases, Herpes
infections produce no symptoms at
all but  unsightly  scab-like
symptoms do occur in about one
third of people infected.

Max Size (nm)

Number of species
Danger to humans
Usefulness to humans ...
Antibiotic resistance

The Lyssavirus infect both plants
and animals. The most common
Lyssavirus is the Rabies virus and
is usually associated with dogs.
Rabies has been responsible for
over 55,000 deaths worldwide but
can be prevented by vaccination.

Max Size (nm)
Number of species
Danger to humans
Usefulness to humans
Antibiotic resistance

There are over 250 different kinds
of cold viruses! But Rhinovirus is by
far the most common. Rhinoviruses
are responsible for almost 35% of
colds. Rhinovirus can survive three
hours outside someone's nose. If it
gets on your fingers and you rub
your nose, you've caught it!

Max Size (nm)
Number of species
Danger to humans
Usefulness to humans
Antibiotic resistance

Filovirus causes a disease more
commonly known as Ebola. It is
one of the more dangerous viruses
known to humans due to the fact
that there is no known preventative
vaccine or treatment. 50 i 90% of
victims die from the disease!

Varicellovirus

Max Size (nm)
Number of species
Danger to humans
Usefulness to humans
Antibiotic resistance

Chickenpox is caused by the
Varicella-Zoster virus. It is highly
contagious although rarely serious
and is spread through direct contact
(or coughing and sneezing). Almost
everyone caught chickenpox in their
childhood prior to the discovery of
the chickenpox vaccine.




