Chapter 19
Bacteria and Viruses

Key Concepts:

· How do the two groups of prokaryotes differ?
· What factors are used to identify prokaryotes?

Vocabulary:

· Prokaryote

· Bacillus

· Coccus

· Sprillum

· Flagellum

· Photoautotroph

· Chemoautotraph

· Photoheterotroph

· Binary fission

· Conjugation

· Endospore
I. Section 19.1 Prokaryotes

a. Classifying Prokaryotes

i. Simply called “bacteria”

ii. Now divided into two groups

1. eubacteria 

a. live in soil

b. ex. E.coli

c. have a cell wall

d. contain peptidoglycan

2. archaebacteria

a. they lack peptidoglycan, and their membrane liquids are quite different

b. the DNA sequences of key archaebacterial genes are more like those of eukaryotes
c. live in extremely harsh environments

d. ex. Methanogens

b. Identifying Prokaryotes

i. Are identified by their 

1. shapes

2. chemical nature of their cell walls

3. the way they move

4. ways they obtain energy

ii. Shapes- 

1. Rod Shaped – bacilli

2. Spherical –cocci

3. spiral and corkscrew- spirilla

iii. Cell Walls-
1. Bacterial cells with peptidoglycan absorb only violet and are called gram positive

2. an outer layer of lipid and carbohydrate are called gram-negative
iv. Movement-

1. flagella- whiplike structures

2. snake, spiral, or lash forward

3. glide slowly along

4. some do not move at all

v. Obtaining Energy

1. Autotrophs- 
a. carry out photosynthesis like green plants called photoautotrophs

b. ex. Cyanobacteria

c. chemoautotrophs-obtain energy directly from inorganic molecules

2. Heterotrophs-
a. They obtain energy by taking in organic molecules and then breaking them down

b. Staphylococcus aureus may be eating your food before you do and may release some chemicals that may cause food poisoning.

3. Photoheterotrophs- they capture sunlight fore energy and also need organic compounds for nutrition
c. Releasing Energy

i. Three methods 

1. cellular respiration

a. requires oxygen

b. called obligate aerobes
2. Fermentations

a. Does not require oxygen

b. Called obligate anaerobes live in absence of oxygen

c. Ex. Clostridium botulinum

i. Can grow in canned food

ii. Potentially deadly

iii. Called botulism

3. with our without oxygen

a. facultative anaerobes

b. can grow about anywhere

c. found in disinfected hospitals and our own digestive systems

d. Growth and reproduction

i. Some divide every twenty minutes

1. Asexual reproduction

a. Uses binary fission-
b. Reproduces the DNA

c.  splits and produces two identical cells
2. Sexual reproduction

a. An exchange of genetic information

b. Conjugation-a hollow bridge forms between two cells

c. And genes move from one cell to the other

3. Spores- are created when conditions become unfavorable

a. An Endospore-is a thick internal wall that protects the DNA

b. The endospore can remain dormant for months or even centuries until more favorable conditions are present.
Key concepts:

· What ecological roles do bacteria play in the environment?

· How do bacteria cause disease?

Vocabulary:

· Nitrogen fixation

· Pathogen

· Antibiotic

· Sterilization

II. Section 19-2 Bacteria in Nature

a. Two main jobs

i. Bacteria are vital to maintaining the living world. Some are producers that capture energy by photosynthesis.

ii. Others help break down the nutrients in dead matter and the atmosphere, allowing other organisms to use the nutrients.

b. Decomposers-

i. Helps the ecosystem recycle nutrients

ii. Bacteria digest dead trees in the forest

iii. Break down organic compounds in sewage into simple substances
c. Nitrogen fixers-

i. Plants need nitrogen to make amino acids

ii. Bacterial produces nitrogen compounds naturally

iii. Nitrogen Fixation- the process of converting nitrogen into a form plants

iv. Some plants live symbioticly with nitrogen fixation compounds

v. Ex. Rhizobium  lives with soybeans

d. Bacteria and Disease
i. Only a few cause disease

ii. Pathogens- disease causing agents

iii. Cause disease in two ways

1. damaging the tissue by breaking them down for food

a. Heterotrophic bacteria

b. Tuberculosis- breaks down lung tissue

2. release toxins that harm the body

a. when meat, poultry, and eggs are not cooked properly

b. Food Poison

c. Can move throughout the body Streptococcus can cause a reddish rash called scarlet fever.
3. Antibiotics can attack and destroy invading bacteria

a. They block the growth and reproduction

b. Common Diseases Cause by Bacteria
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e. Human Uses of Bacteria

i. Used in the production of a variety of foods

1. cheese, yogurt, buttermilk, and sour cream

2. other examples pickles and sauerkraut, and vinegar from wine

ii. used to digest petroleum

1. can help clean up oil spills

2. remove waste from water
f. Controlling Bacteria

i. Sterilization- destroys bacteria by subjecting them either to great heat or to chemical action.

ii. Kill bacteria through 

1. boiling

2. disinfectants- chemicals

iii. Slow the growth of bacteria

1. Refrigeration

2. by process of canning
Key concepts:

· What is the structure of a virus?

· How do viruses cause infection?

Vocabulary:

· Virus

· Capsid

· Bacteriophage

· Lytic infection

· Lysogenicinfection

· Retrovirus

· Prion

III. Section 19-3 Viruses

a. What is a virus?

i. Are particles of nucleic acid, protein, and in some cases lipids that reproduce by infecting living cells.
ii. There are many varieties in virus but they have one thing in common

1. they enter living cells and once inside produce more viruses

iii. can be seen only with an electron microscope

1. typical virus is composed of a core of either DNA or RNA surrounded by a protein coat

2. some have only a few genes and some more than a hundred

iv. have an outer protein coat called its capsid

b. Viral Infection

i. Lytic Infection

1. a virus enters a cell makes copies of itself and causes the cell to burst

2. Draw cycle page 484

ii. Lysogenic Infection

1. a virus embeds its DNA into the DNA of the host cell and is replicated along with the host cell’s DNA.

2. Draw cycle page 485

c. Viruse and Disease

i. Cause disease like

1. polio, measles, AIDS

2. mumps, influenza, and the common cold

ii. best way to protect is to prevent

iii. Most vaccines only provide protection if they are used before infection begins.

iv. Viruses and Cancer-can cause cancer in animals

v. Retroviruses- viruses that contain RNA as their genetic information

vi. Prions-viruses that are only protein

d. Are Viruses Alive?

i. Viruses do not have the characteristics of living things

1. are not cells

2. can not reproduce independently

ii. However, they can

1. make copies of themselves

2. regulate gene expression

3. and even evolve
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