Overview of Two Bacterial Kingdoms
I. Details on the Prokaryotes (Bacteria and Archaea) 

A. Prokaryotic - little internal organization, lack membrane- bounded organelles
All bacteria:

B. Have cell wall, but not made of cellulose

C. Obtain nutrients in a variety of ways, most through absorption 

1. some are photosynthetic, called cyanobacteria (previously known as blue-green algae) . 

D. Rapid growth through division of one cell into two 

1. produces exact copy of itself - (termed asexual reproduction) -produces very rapid growth 

E. No membranes except plasma membrane 

F. No mitochondria, chloroplasts, ER, nucleus 

G. No mitosis- simple division 

H. Genetic material(1 loop of DNA) but no nuclear mem
I. Archaebacteria found in extreme environments: high salt, temperature, methane gases

J. Eubacteria (reguglar bacteria) 

1. Size - probably smallest living organisms; 

2. shapes: cocci (spherical), bacilli (cigar shaped), spirilli (helical) 
Significance of bacteria to humans 

a. Beneficial bacteria (about 90 percent) 

i. Nitrogen-fixation in the biosphere (convert atmospheric nitrogen, a very stable molecule, to useful nitrogen) - 78% atmos N2 

nitrogen gas ---> plants ---> animals

ii. Decomposition in the biosphere - live on dead organisms, natures recyclers

iii. Intestinal bacteria - supply vitamins ( especially vitamin K) 

b. Pathogenic bacteria remaining 10% -invade host organism, derive nutrition from cells for reproduction (mechanisms of how they cause disease- e.g. toxins) 

i. Human diseases - 

1. pneumonia (1 by bacteria, 1 by virus), 

2. Cholera 

3. Lyme disease- carried by ticks (carry a range of diseases) 

4. gonorrhea, and other sexually transmitted diseases 

5. botulism (food poisoning) - toxins 

6. E. coli -source of many recent food poisonings-e.g. hamburger 

7. Salmonella of food (e.g. eggs) 

8. Campylobacter- bacterial diarrhea 

9. Also some diseases which were not previously thought to be bacterial infections- e.g. ulcers or heart disease 

ii. Plant diseases - soft rot (e.g. lettuce in your refrigerator), crown rot (e.g. that African Violet on your windowsill that is looking limp (about 200 different diseases) 

1. diseases you may notice around your yard/garden or kitchen: bacterial wilt , spot of tomatoes , fire blight of apples and pears 

iii. how to control bacteria to prevent disease 

1. heating/cooking (e.g. in canning) 

2. cold temperatures- limit bacterial growth (e.g. refrigeration) 

3. disinfectants-kills most living organisms (e.g. bleach, alcohol, iodine) 

4. antibiotics (e.g. penicillin , tetracycline , erythromycin ) - drugs that will selectively kill bacteria without killing the host  (several different ways of doing this) and so allow treatment of the host. 

5. However problems are arising with antibiotic-resistant bacteria(e.g. hospital staph infections) 

c. Commercial uses 

i. Yogurt, sour cream, sauerkraut; fermentation 

ii. Genetically-engineered bacteria produce insulin , interferon, bovine somatotropin (BSt) and other important medicines

