College Biology – Honors

Chapter 19

Bacteria, a.k.a. kingdom monera, alias microbes, are now called prokaryotes. They are the smallest of life forms but are by far the most numerous.  They are microscopic unless viewed in a colony.  You could fit billions of them in a single petri dish.

Prokaryotes are divided into 2 kingdoms called             

· Eubacteria contain the carbohydrate peptidoglycan in their cell walls. They also have a cell membrane that surrounds the cytoplasm. (prokaryotes have no nucleus in case you’ve forgotten)

· Archaebacteria lack peptidoglycan in their cell walls. They do have DNA that is more similar to the DNA of eukaryotes. Some evolutionists believe they are the ancestors of eukaryotes.

Prokaryotes are identified 4 different ways:

1. Their shape – rod shaped called bacillus, bacilli

                          spherical shaped called coccus, cocci

                          spiral shaped called spirillum, spirilla

                    Staphylo = bunches or clusters     Strepto = filaments

2. Their cell wall structure – with or without peptidoglycan:

            with peptidoglycan stains purple, without peptidoglycan stains pink

3. Their methods of movement – some use a flagellum, flagella

                                                   some use a wiggle, spiral, or snake-like motion

                                                   some slime their way through life

                                                   some do not move at all (non-motile)

4. Their method of obtaining energy – some are photoautotrophic

                                                            some are chemoautotrophic

                                                            some are heterotrophic

                                                            some are photoheterotrophic

Reproduction – asexual 


Asexual = Binary Fission

          Conjugation = Cellular material is joined and genetic information is exchanged

Prokaryotes (bacteria) can be helpful and harmful. They can devour tissue or they can secrete toxins. They can decompose organic matter such as oil or waste. Some are able to fix nitrogen from the atmosphere. They can be pathogens or they can provide useful enzymes. They are found all over the Biosphere. Bacteria are an extremely versatile life form. 

Respiration

Anaerobes cannot survive in the presence of oxygen.

Aerobes cannot survive without oxygen.

Facultative Anaerobes can survive with or without oxygen.

Some Vocabulary You Should Know

Pathogen –

Toxin –

Endotoxin –

Exotoxin –

Evolution 

Prokaryotes are possibly the oldest life forms thought to have appeared approximately 

3.5 billion years ago.

Niche in the Environment

Prokaryotes play an extremely important role in most ecosystems.  They are important as decomposers, they are able to fix nitrogen, and they are involved in many beneficial

symbiotic relationships.  They are even able to digest oil and septic waste. However, there are certain bacteria that cause illness and death.  

Can you name a few diseases caused by harmful bacteria?

What methods or procedures do humans use to control the spread of bacteria or to kill bacteria?

Viruses

Viruses are like living chemicals.  They are not considered to a be a life form but rather an organization of nucleic acids, protein and some lipids, that can affect or rather infect other life forms.  Remember that last cold you had.

A typical virus is composed of a core of either DNA or RNA, surrounded by a protein coat called a capsid. Viruses are extremely small and can only be viewed with an electron microscope.   

Bacteriophages are viruses that infect bacteria.  These types of viruses have provided information as to how a virus infects a cell.  There are 2 methods of infection:

Lytic Infection – A virus lands on a cell, injects it with its DNA, which proceeds to take over the cell’s metabolism causing it to synthesize more copies of the virus until the cell eventually ruptures and releases the new viruses to go and infect other cells. See diagram page 484.

Lysogenic Infection – A virus lands on a host cell, injects its DNA, which eventually becomes part of the cells DNA.  When the cell DNA replicates, the viral DNA replicates along with it.  This may go on for many generations and produce many viral DNA copies.  See diagram page 485.  As the diagram shows the Lysogenic Cycle can switch to the Lytic Cycle at any time.

Give some examples of human diseases that are caused by viruses.

As you know viral insertion of DNA can cause a change in the genetic code.  Changes to the genetic code can cause mutation.  So viruses can be considered mutagens. (mutation causing agents)

What are retroviruses?

How about Prions?  What are they and can they lead to any diseases?

