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The Main Themes of Microbiology

INTRODUCTION

Microorganisms are the dominant organisms living in most natural environments and pervade our lives in so many ways.  Microbiology, the study of organisms generally not visible to the human eye, is a relatively “young” science with most of the discoveries having taken place in the last 300 years.  Bacteria, fungi, viruses, protozoa, algae, and helminths, all of which may be harmful or beneficial, are included in the study of microbiology.  An organized system for classifying and naming microorganisms is helpful towards identifying each particular microorganism.

I.
THE SCOPE OF MICROBIOLOGY

Concept:
Usually magnification is necessary to view the organisms included in this specialized area of biology.


Objective 1.
Discuss microbiology and the microbes it encompasses.


Objective 2.
Explain the practical applications of microbiology.

A. Define microbiology.

List the major biological groups of organisms studied by microbiologists.

Which characteristics of microorganisms make them more accessible and ideal subjects for study?

B.
List and describe the practical uses of microbiology.

II.
THE IMPACT OF MICROBES ON EARTH: SMALL ORGANISMS WITH A GIANT EFFECT

Concept:
Microorganisms profoundly influence all aspects of the earth and its residents.


Objective 1.
Identify beneficial activities of microbes.


Objective 2.
Describe the harmful effects of microbes.

A.
Explain microbial activity in energy and nutrient flow through the earth’s ecosystems.


List products synthesized by microorganisms. 


Discuss the use of bioremediation.

B.
Define pathogen.

III.
THE GENERAL CHARACTERISTICS OF MICROORGANISMS

Concept:
Microorganisms may be cellular (procaryotic or eucaryotic) or noncellular (viruses).


Objective 1.
Describe the general characteristics of microbes.

A.
What is the primary difference between a procaryotic cell and a eucaryotic cell?

Is a virus a cell?  Explain your answer.

What is the size range of microorganisms?

Contrast free-living organisms and parasites.

IV.
THE HISTORICAL FOUNDATIONS OF MICROBIOLOGY

Concept:
The past 300 years of microbiology encompass the development of the microscope, the rise of the scientific method, the germ theory of disease, and the origins of modern microbiological techniques.


Objective 1.
Discuss the importance of the microscope for studying microbiology.


Objective 2.
Explain the scientific method.


Objective 3.
Identify famous scientists and relate them to their discoveries.

A.
Explain how the invention of the microscope influenced the science of microbiology.

B.
Describe the scientific method as a process.  Identify the key steps in the scientific method.

What is a control group?

What purpose does the control group serve?

C.
Matching. 

___
He established a series of proofs that determined if an organism caused disease and which disease it caused.

___
He invented pasteurization.

___
He discovered heat-resistant bacterial endospores.

___
He introduced aseptic technique.

___
His first microscope could magnify the image up to 300 times.

___
He observed that mothers whose babies were delivered by physicians coming directly from the autopsy room developed more infections.

___
He observed that mothers who gave birth at home experienced fewer infections.

a.
Leeuwenhoek

b.
Cohn

c.
Holmes

d.
Semmelweiss

e.
Lister

f.
Pasteur

g.
Koch

V.
TAXONOMY: ORGANIZING, CLASSIFYING, AND NAMING MICROORGANISMS

Concept:
Carl von Linné devised a system of taxonomy for organizing, classifying, and naming living things to prevent chaos in scientific studies and to allow workers in many biological fields to know they were discussing the same organism.


Objective 1.
Identify the levels of taxonomy.


Objective 2.
Discuss binomial nomenclature.


Objective 3.
Explain the rationale for dividing living organisms into domains and kingdoms.

A.
List in order the levels of classification beginning with the most general.


(Dear King Phillip Came Over From Great Spain.)

B.
Identify an advantage of using standardized nomenclature over common names.

Write the scientific name staphylococcus (genus) aureus (species) correctly.

List the inspirations for the varied scientific names of microbes.

C.
Recent studies in molecular biology have led to the formation of three superkingdoms (domains).  Name and characterize, according to procaryotic or eucaryotic cell types, the three domains. 

D.
Characterize the member organisms and provide an example organism of the five basic kingdoms as proposed by Robert Whittaker:


Procaryotae (Monera)—


Protista—


Myceteae (Fungi)—


Animalia—


Plantae—

Where do viruses fit into the kingdom classification?

VI.
SELF-TEST

 1.
All microbes are harmful, in that they are all pathogens and cause disease.


a.
True


b.
False

 2.
Attributes that make microbes ideal subjects for study include all except

a.
their relative simplicity.


b.
their rapid rate of reproduction.


c.
their complexity.

d. their adaptability.

e. none of the above.

 3.
All eucaryotes are microorganisms.


a.
True


b.
False

 4.
Most microbes are measured in


a.
meters.


b.
decimeters.


c.
centimeters.


d.
micrometers.


e.
kilometers.

 5.
Organisms that are important to cycling elements between the living and non-living environment are the


a.
pathogens.


b.
procaryotes.


c.
eucaryotes.


d.
parasites.


e.
decomposers.

 6.
Experimental variables that can hypothetically affect or change an outcome include


a.
physical factors.


b.
chemical factors.


c.
biological factors.


d.
all of the above.


e.
none of the above.


 7.
An important guideline in the acceptance of a hypothesis is that the experimental data must be published and repeated by other investigators in that field.


a.
True


b.
False

 8.
In the taxonomic hierarchy, the category beneath order and above genus is


a.
kingdom.


b.
phylum.


c.
class.


d.
family.


e.
species.

 9.
In the name Escherichia coli, Escherichia is the


a.
species.


b.
genus.


c.
family.


d.
order.


e.
class.

10.
Viruses are classified as belonging to the kingdom


a.
Procaryote.


b.
Protista.


c.
Myceteae.


d.
Animalia.


e.
none of the above.

11.
The following are all cellular microbes except


a.
fungi.


b.
protozoa.


c.
algae.


d.
bacteria.


e.
viruses.


12.
Which of the following is a scientific name?


a.
Legionnaire’s bacterium


b.
Legionella pneumophilia

c.
Coliform


d.
Coccus


e.
Spirilla

13.
Which of the following is not a kingdom in the five-kingdom system?


a.
Virus


b.
Procaryotae


c.
Myceteae


d.
Plantae


e.
Protista

14.
A clear association between contamination from the autopsy room and infection in the maternity room was demonstrated by


a.
Cohn.


b.
Semmelweis.


c.
Lister.


d.
Pasteur.


e.
Wasserman.

15.
Proof that microbes cause disease was provided by


a.
Cohn.


b.
Semmelweis.


c.
Lister.


d.
Pasteur.


e.
Wasserman.

16.
Which of the following is a beneficial activity of microorganisms?


a.
some microorganisms participate in food production


b.
some microorganisms produce medicine (antibiotics)


c.
some microorganisms are used in cleaning up toxic pollutants


d.
some microorganisms produce human hormones


e.
all of the above


17.
The scientific name Clostridium tetani is written correctly.


a.
True


b.
False

18.
The microscope was invented by Theodor Schwann.


a.
True


b.
False

19.
Which of the following is not part of the study of microbiology?


a.
bacteria


b.
fungi


c.
viruses


d.
insects


e.
helminths

20.
Taxonomic hierarchy from the largest, most general, to the smaller, more specific, includes


a.
species, genus, family, order, class, phylum, kingdom, domain.


b.
species, family, genus, class, order, phylum, kingdom, domain.


c.
domain, kingdom, phylum, class, order, family, genus, species


d.
domain, kingdom, phylum, order, class, genus, family, species.


e.
none of the above.

	Answers to the Self-Test



	
1.
b.


2.
c.


3.
b.


4.
d.


5.
e.


6.
d.


7.
a.


8.
d.


9.
b.


10.
e.
	
11.
e.


12.
b.


13.
a.


14.
b.


15.
d.


16.
e.


17.
a.


18.
b.


19.
d.


20.
c.
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