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Office hrs: Mon and Wed 10:30 – 11:30

DK rm 3026

Phone: (703) 993-1041

COURSE INFORMATION

Required text: 

· Tortora, Funke, and Case. 2004 Microbiology, An Introduction, 8th edition, Addison Wesley Publishers

Grading Policy:

· Three exams with a total of 60 pts each, Cumulative final exam counted as 2 regular exams so 2 sets of 60 pts. Lowest grade is dropped. Average of 240 pts total.

· Exams will be primarily multiple choice 

· Exams will be held on the dates assigned.NO MAKE UP EXAMS>
Grading scale:

95 – 100% = A+, 90-94% = A, 86-89% = B+,80-85% = B, 75-79% = C+, 70-74% = C, 60-69% = D, <60%=F

COURSE OBJECTIVES

· To cover the basic principles of microbiology

Material to be covered include but not limited to:

· The differences between eukaryotic and prokaryotic cells

· Classification of microorganisms

· Growth and metabolism of microorganisms

· The role of microorganisms in diseases

· Control of microorganisms through anti-microbial agents and other methodologies

· Diseases caused by microorganisms

WHAT IS MICROBIOLOGY?

· The study of organisms too small to be seen with the unaided eye 

· Microscope required to see the organisms

· Microorganisms, microbes, “germs”

· Bacteria, viruses, fungi, protozoa and microalgae

· Unicellular – most consist of one cell

· Cell = basic units of structure and function in living things

· Also involves studying microbes and their relationship to our lives

WHY STUDY MICROORGANISMS?

· Some are involved in infections/diseases (pathogens) and food spoilage

· Most microorganisms are involved in:

· Important life cycles

· Food chains

· Nitrogen fixation

· Fermentation and production of certain foods and beverages

· Genetic engineering

· Production of antibiotics

· Antibiotics = substances derived from one organism that kill or inhibit the growth of another microorganism

MICROORGANISMS ARE……

CRUCIAL

BENEFICIAL

HARMFUL

UBIQUITOUS

MICROORGANISMS

· They do cause infectious disease. From cold to AIDS. Which were thought to be on the decline however……..

· Many emerging new infections (, Avian Flu H5N1, SARS, west Nile encephalitis, Hantavirus, Ebola, …)

· Bioterrorism: smallpox, anthrax. Plague, botulinum…….

WHAT ARE THE MICROORGANISMS?

· PROKARYOTES – organisms that have no nuclear membrane surrounding their genetic material

· EUKARYOTES – organisms that do have a nuclear membrane surrounding their genetic material

· Also have other membrane-bound organelles 

· ARCHAEBACTERIA – prokaryotic organisms that live in extreme environments

· High temperature, high salt concentration etc.

BACTERIA

· Simple, unicellular, prokaryotic organisms

· EUBACTERIA (true bacteria)

· Includes all pathogenic and non-pathogenic bacteria

· Found in 1 of 3 shapes: cocci (sphere), spiral and rods

· ARCHAEBACTERIA-found in extreme environments 

· Carry out unique biochemical reactions

· Methanogens – produce methane gas

· Halophiles – require very high salt concentrations

· Hyperthermophiles – grow in hot acidic environments

EUKARYOTIC MICROBES

· ALGAE-photosynthetic organisms

· Usually single cell, some marine algae are large, complex multicellular organisms

· Can be found in fresh and salt water

· FUNGI-single (yeasts) or multi-cellular (molds) organisms

· PROTOZOA-unicellular microbes

· Many shapes; exist free or as parasites

· Engulf or ingest smaller microorganisms

· Amoeba and Paramecium

VIRUSES

· Unique, acellular particles

· Neither prokaryotic nor eukaryotic

· Contain only one type of nucleic acid (DNA or RNA never both)

· Much smaller than bacteria

· Requires electron microscope to see

· Discovered in bacterial solution filtrates

· Obligate intracellular parasites

· Can only replicate while inside a host cell

· Viruses can infect plant, insect or animal cells

· Bacteriophage = virus that infects bacterial cells

HISTORY #2

· 1665 – Robert Hooke – compound microscope

· Observed little boxes or “cells” in cork

· 1632-1723 –Anton van Leeuwenhoek – observed living microorganisms (animalcules)

· Observed the three different basic bacterial shapes as well as parasites & protozoans, filamentous fungi & yeast

· Cell theory

· Developed by Matthias Schleiden & Theodor Schwann

· All living organisms are made of units called cells

· Cells are the fundamental units of life & carry out the basic functions of living things

HISTORY ( cont’d)

· LOUIS PASTEUR ( 1850-1880) 

· Father of Microbiology

· Demonstrated alcoholic fermentation of grapes and fruits was caused by microbes called ferments

· Eliminate bad ferments ( yeasts) by heating liquid to 63º C for 30 min. PASTEURIZATION

· Flourishing of the wine industry

GERM THEORY of DISEASE

· 1546 Fractorius first proposed theory

· Re-formulated in the mid-1800s

· Microorganisms can invade other organisms and cause disease

· Ignaz Semmelweiss 

· Decreased childbirth deaths by suggesting physicians should disinfect their hands between patients

· Joseph Lister

· Demonstrated that spraying operating rooms and treating wounds with aqueous phenol reduced incidence of death and infections

· But spontaneous generation was prevailing theory

· Stated that these microorganisms would originate spontaneously from non-living matter

SPONTANEOUS GENERATION vs BIOGENESIS

· Spontaneous generation: 

· John Needham – boiled nutrient broth, let cool ( grew microorganisms

· Lazzaro Spallanzani – heated nutrient broth after sealing ( no growth

· “Vital force” (oxygen) required 

· Biogenesis:

· Francesco Redi - demonstrated that meat could not give rise to worms

· Louis Pasteur – resolved & proved this theory

· Swan neck bottle experiment resolved spontaneous generation question 

CONTRIBUTIONS of PASTEUR and KOCH

· Louis Pasteur (chemist)

· Worked to show role of yeast in fermentation (ferments)

· Developed technique to prevent bacterial contamination of wine & beer (Pasteurization)

· Associated specific organisms with diseases in silkworms

· Rabies vaccine

· Robert Koch (medical doctor)

· Studied bacteria (identified the bacteria that causes anthrax)

· Developed methods for in vitro (outside a living organism) study of microorganisms

· Pure culture technique

· Koch’s postulates to associate a particular organism with a specific disease

KOCH’S POSTULATES

· Gave scientists a method of establishing the germ theory of disease

· The same, specific causative agent must be found in every case of the disease and not in healthy animals

· The organism must be isolated from the disease animal and grown in pure culture outside the body

· The organism found in pure culture  must initiate and reproduce the same disease when re-inoculated into healthy animals

· The same organism must be re-isolated from the experimentally infected animal

1857-1914: GOLDEN AGE of MICROBIOLOGY

· Pasteur – Fermentation, Pasteurization, Immunization techniques

· Lister – Aseptic surgery

· Aseptic = without sepsis (infection/contamination)

· Koch – Germ theory of Disease, Pure Culture technique

· Gram – Gram staining procedure

· Isolation of many disease causing organisms

VACCINATION

· Ancient Chinese – if survived smallpox would not get disease a 2nd time

· Dried scabs ( powder ( inhale

· 1717 Lady Ashley Montagu introduced variolation
· Utilizes fluid from smallpox blister

· Variola virus causes smallpox

· 1796 Edward Jenner introduced vaccination

· Observed that milkmaids with cowpox did not get smallpox

· Latin for cow = vacca ( vaccinia virus causes cowpox

CHEMOTHERAPY

· Paul Ehrlich coined term

· Use of chemicals to destroy specific bacteria without damaging the surrounding tissues (or host)

· “Magic bullet”

· Salvarsan : a dye that killed the syphilis causing organism without harming surrounding tissues

· Since then many different scientists started testing various chemicals to show their effect on diseases.

ANTIBIOTICS

1922 – Alexander Fleming accidentally discovered the antibiotic Penicillin

· Fungus Penicillium notatum contaminate on his culture plates of Staphylococcus aureus inhibited growth of the bacteria

· Also discovered that lysozyme (found in tears and saliva) could kill bacteria

· 1930’s – Sulfa drugs discovered

· Selman Waksman investigated soil samples

· 1941 coined term antibiotic

· 1943 discovered streptomycin

· Cephalosporium acremonium discovered by Brotzu in seawater
