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The microbial world

Outline

• classification of microorganisms
• viruses
• bacteria

Microorganisms:

Figure 1.1

• Staphylococcus aureus
– Describes the clustered arrangement of the cells (staphylo-) and 

the golden color of the colonies.

• Escherichia coli
– Honors the discoverer, Theodor Eshcerich, and describes the 

bacterium’s habitat, the large intestine or colon.

• S. aureus
• E. Coli

Scientific names

• Three domains
– Bacteria
– Archaea
– Eukarya

• Protists
• Fungi
• Plants
• Animals

• Viruses

Classification of Microorganisms
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Figure 1.1a

Bacteria Archaea

Figure 4.5b

• Protozoa

(Eukaryote) Protists

Figure 1.1c

• Algae

– Molds
– Yeasts

(Eukaryote) Fungi

Figure 1.1b

• Acellular

Viruses

Figure 1.1e

• Microscopic stages in 
life cycles.

Multicellular Animal Parasites

Figure 12.28
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• Pasteur’s S-shaped flask kept microbes out but let air 
in.

The Theory of Biogenesis

Figure 1.3

The Golden Age of Microbiology
• 1857-1914
• Beginning with Pasteur’s work, discoveries 

included the relationship between microbes 
and disease, immunity, and antimicrobial drugs

• Pasteur demonstrated that these 
spoilage bacteria could be killed 
by heat that was not hot enough 
to evaporate the alcohol in wine. 
This application of a high heat for 
a short time is called 
pasteurization.

Pasteurization

Figure 1.4

Disease and vaccination

• In 1876, Robert Koch discovered rod-shaped bacteria in the 
blood of cattle suffering from anthrax

Koch’s postulates are used to identify disease-causing 
bacteria

Figure 16.15A

The Birth of Modern Chemotherapy

Figure 1.5



4

Modern Developments in Microbiology

* The first Nobel Prize in Physiology or Medicine.

Selected Nobel Prizes in Physiology or Medicine

1901* von Behring Diphtheria antitoxin
1902 Ross Malaria transmission
1905 Koch TB bacterium
1908 Metchnikoff Phagocytes
1945 Fleming, Chain, Florey Penicillin
1952 Waksman Streptomycin
1969 Delbrück, Hershey, Luria Viral replication
1987 Tonegawa Antibody genetics
1997 Prusiner Prions

VIRUSES

Bacteriophage

Virus shapes

Sizes:

20-400 nm

Fig. 17.18Lytic infection
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Ancient Bacteria Changed the World

Fossilized

Figure 16.1C

= 500 million years ago

Earliest animals; diverse algae

Earliest multicellular eukaryotes?

Earliest eukaryotes

Accumulation of atmospheric
O2 from photosynthetic
cyanobacteria

Oldest known prokaryotic fossils

Origin of life?

Formation of Earth
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• Spheres (cocci) are the 
most common

• Rods (bacilli)

• Curves or spirals

Shapes

Figure 16.9A-C

Fig. 17.4

Cocci (spherical)

Baccilus (rod-shaped)

Spirilli

The Cell Wall

Gram Positive Gram Negative

• Rotating flagella aid in 
locomotion

Diverse structural features help prokaryotes thrive almost 
everywhere

Figure 16.12A

Flagellum

Plasma
membrane

Cell wall

Rotary movements of
each flagellum
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• Pili help cells cling to surfaces

Figure 16.12B

Pili

Binary fission

• Many prokaryotes grow in linear filaments

Figure 16.12D

Conjugation Transformation

Transduction

• Endospores allow certain bacteria to survive environmental 
extremes in a resting stage

Figure 16.12C

Endospore

Table 16.10
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• Archaea live in
– anaerobic swamps
– salt lakes
– acidic hot springs
– deep-sea hydrothermal vents
– animal digestive systems 

Archaea

Figure 16.11A, B

• Eubacteria
– Actinomycetes
– Chemoautotrophic
– Cyanobacteria
– Nitrogen-fixing bacteria

• These bacteria photosynthesize in a plant-like way
– They often “bloom” in polluted water

Cyanobacteria

Figure 16.13A, B

Ecosystem roles

• Cycling nutrients
• Decomposers
• Autotrophic bacteria

Symbiotic bacteria

• Symbiosis
• Mutualism
• Commensalism
• Parasitism

Some bacteria cause disease

Figure 16.14A, B
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Figure 16.17A

Rotating
spray arm

Rock bed
coating with
aerobic
bacteria
and fungi

Liquid wastes Outflow

• Digest organic waste

• Clean up oil spills

Figure 16.17B

• The species that causes anthrax can be used as a biological 
weapon in war or in acts of terrorism

Bacteria can be used as biological weapons

Figure 16.16


