Introduction


A. Microbiology – specialized area of biology that deals with the study of 

   microorganisms


B. Microorganisms – living organisms too small to be seen with the 

   naked eye


C. Areas of study within microbiology



1. Immunology – study of the body’s defenses against infection



2. Epidemiology – monitor and control the spread of diseases in a 


   community



3. Agricultural microbiology – examines the relationships between 


   microbes and crops




A) emphasis on improving yield and combating plant diseases



4. Biotechnology – the application of biology to solve practical 


   problems and produce useful products 




A) includes the areas of: 





1) probiotics





2) bioremediation





3) food making





4) alcohol production



5. Genetic engineering – involves any techniques that alter the genetic 


   makeup of organisms 




A) examples include:





1) microbes are altered to produce large quantities of important 





   products





2) altering plants to resist pests & disease





3) altering viruses for gene therapy in humans





4) altering microbes for use during vaccine production



6. Etiology – study of the causes of disease



7. Bacteriology – study of bacteria



8. Phycology – study of algae



9. Mycology – study of fungi



10. Protozology – study of protozoa



11. Virology – study of viruses


D. Brief Introduction to Microbes



1. All living things are classified into 3 main groups known as 


   domains




A) Archaea (“ancient”)




B) Bacteria (Eubacteria)




C) Eukarya (Eucarya)



2. All living things are also grouped by their cell structure




A) Prokaryotic cells (Prokaryotes)





1) structurally simple cells





2) lack a true nucleus and membrane-bound organelles





3) members usually have a rigid cell wall and all members are 




   single-celled





4) all members of both Domain Archaea & Domain Bacteria 




   are prokaryotes




B) Eukaryotic cells (Eukaryotes)





1) more complex structurally than prokaryotes





2) posses a true nucleus and membrane-bound organelles





3) may be single-celled or multicellular





4) may or may not have cell walls





5) members of Domain Eukarya are eukaryotes



3. Brief look at each domain




A) Bacteria




1) most prokaryotes fall in this category





2) most common shapes are rod-shaped (bacillus), round 




   (coccus), and spiral (spirillum)





3) rigid cell wall composed mainly of peptidoglycan




4) reproduce via binary fission





5) many move via flagella




B) Archaea




1) similar in size, shape, and appearance to Bacteria




2) also carry out binary fission and move via flagella





3) main difference is their cell walls which lack peptidoglycan





4) many live in extreme environmental conditions




C) Eukarya




1) include every other living organism (single & multicellular)






a) we will look at algae, fungi, protozoa, and the helminths





2) Algae






a) this group has both single-celled and multicellular 





   members






b) all contain chlorophyll






c) usually found near the surface of salt or fresh water






d) have a rigid cell wall and move via flagella





3) Fungi






a) diverse group ranging from single-celled yeasts to 





   multicellular molds & mushrooms






b) live mostly on land 






c) also have rigid cell walls but are nonmotile





d) get their nutrients from dead organic sources





4) Protozoa






a) diverse group of single-celled eukaryotes






b) found on land and in water






c) lack rigid cell walls






d) most require organic food sources






e) most are motile


4. Nomenclature




A) we use the Binomial System of Nomenclature





1) first word is the genus and is always capitalized





2) second word is the species and is not capitalized





3) both words are italicized (preferred) or underlined



5. Viruses, Viroids, and Prions




A) Microbiology also studies some nonliving, infectious agents





1) Viruses






a) consist of a piece of nucleic acid surrounded by a protein 





   coat






b) work by invading a host, taking over cell functions, and 





   directing them to produce more viruses






c) almost all forms of life are susceptible to at least one virus





2) Viroids






a) smaller than viruses






b) consist of a single, short piece of RNA without a 





   protective coat






c) only confirmed to cause diseases in plants but suspected 





   of causing some human diseases





3) Prions






a) consist of a small protein without a protective coat






b) responsible for neurodegenerative diseases in humans and 





   animals


E. History of Microbiology



1. Zaccharias Janssen (1590)




A) invented the first compound microscope




B) lacked optical clarity making it difficult to completely study 



   microbes


2. Robert Hooke (1665)



A) Using a crude microscope, discovered and coined the term 



   “cells”; from the Latin cellula or “small room”


3. Anton van Leeuwenhoek 




A) Used his homemade microscope to observe and draw the first 



   bacteria and protozoa in 1676




B) His microscope was able to magnify objects about 300 times




C) He is known as the Father of Bacteriology and Protozoology



4. Louis Pasteur (1822-1895)




A) One of the most influential microbiologists ever – Father of 



   Microbiology





B) Definitively disproved the idea of spontaneous generation





C) Helped clarify the role of microbes in beer and wine making





D) Invented pasteurization 





E) Invented the anthrax vaccine for animals





F) Proposed the idea of infectious particles smaller than 




   bacteria and called them viruses



5. Robert Koch (1843-1910)




A) Established Koch’s postulates – a series of proofs that could be 



   used to establish whether an organism was pathogenic and what 



   disease it caused; they are still used today





1) The suspected causative agent must be present in every case 




   of the disease and absent from healthy hosts





2) The agent must be isolated and grown outside the host





3) When the agent is introduced to a healthy, susceptible host, 




   the host must get the disease





4) The same agent must be re-isolated from the diseased, 




   experimental host




B) discovered the bacteria that cause anthrax and tuberculosis


6. Edward Jenner (1796)




A) Introduced the vaccine for smallpox – using the cowpox virus




B) He coined the term vaccination to refer to his procedure 



   (Vacinia is the virus that causes cowpox) 




1) Pasteur subsequently referred to all weakened, protective 



   pathogens as vaccines in honor of Jenner




C) His work started the field of immunology



7. Ignaz Semmelweis (1848)



A) Was the first physician to propose hand-washing before coming 



   into contact with patients



8. Florence Nightingale (1854)




A) founded the world’s first nursing school



9. Joseph Lister (1867)




A) introduced aseptic technique in hospitals



10. Alexander Fleming (1929)




A) discovered penicillin



11. James Watson & Francis Crick (1953)




A) discovered the structure of DNA



12. Jonas Salk (1954)




A) developed first polio vaccine – injectable



13. Albert Sabin (1957)




A) developed oral polio vaccine



14. Stanley Prusiner (1982)




A) discovered prions



15. Luc Montagnier & Robert Gallo (1983)




A) isolated & characterized HIV



16. Kary Mullis (1983)




A) developed polymerase chain reaction (PCR)
