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Welcome to Microbiology

Life would not long 
remain possible in the 
absence of microbes.

-Pasteur

How many cells?

3 × 1013 cells 4 × 1013 cells
Human Microbiome

Hygiene Hypothesis

What happens if you kill your 
microbiome?

Healthy 5 year old’s 
hand.

Microbiome

E. coli

Good or bad????

Microbiome

• Essential nutrients
• Vitamin K
• Folic acid

• Competitive exclusion
• Antibiotics

• Immune system development
• Teach T cells

E. coli

Tobacco mosaic virus Mycorrhiza
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Emerging Infectious Diseases

Zika
Dengue
Chik

Helminths: Dracunculus

Dracunculus & the Caduceus

Roger crams for his 
microbiology exam.
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Halobacterium halobium

Serratia marcescens Pseudomonas aeruginosa

Clostridium botulinum
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…The absence of coliform bacteria standards 
for bottled raw milk presents a significant gap in 
current regulatory monitoring of food safety 
standards.  The standards establish in AB 1735 
ensure that California will not be in conflict with 
NCIMS federal standard that could threaten our 
interstate milk shipments.

Staphylococcus aureus

Dinoflagellate
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Diatoms

San Francisco Sour Dough

• Flour
• Water
• And…
• Saccharomyces 

cerevisiae,
• AND
• Lactobacillus 

sanfranciscensis.
Saccharomyces cerevisiae

The making of tequila: fermentation - distillation The unmaking of man…
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Productivity
Oligotrophic
Eutrophic

Bioremediation
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Bacillus subtilis

Biotechnology

Bacillus thuringiensis

Extremophiles
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Lichen

Russula

Rhizopus nigricans

Penicillium chrysogenum
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Rhizobium

Microbes save the world
Professor Pierson:
”…later when their bodies 
were examined in the 
laboratories, it was found 
that they were killed by the 
putrefactive and disease 
bacteria against which 
their systems were 
unprepared.” 

— W ar o f the  W orlds , 1938 .

Microbial Power!
Fuel From:

Ethanol

Biodiesel

Methane

Hydrogen
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Microbial Power!
Fuel From:

Ethanol Yeast

Biodiesel

Methane

Hydrogen

Microbial Power!
Fuel From:

Ethanol Yeast

Biodiesel Algae

Methane

Hydrogen

Microbial Power!
Fuel From:

Ethanol Yeast

Biodiesel Algae

Methane Archaea

Hydrogen

Microbial Power!
Fuel From:

Ethanol Yeast

Biodiesel Algae

Methane Archaea

Hydrogen Bacteria


