UNIT X? -- LEARNING OBJECTIVES -- ULTRASTRUCTURE 

(Chapter 4: Pages 80 – 91 & 95 - 98; Review questions 1, 2, 4, 5, 7, & 8; Multiple Choice Questions 1, 6, 7, 8, & 9)

TERMS AND FACTS

· General remarks

· Be able to define protoplast

· Know components found in every bacterial cell

· Plasma (cell or cytoplasmic) membrane, ribosomes, chromosome (nucleoid), protoplasm, enzymes

· Most also have a cell wall and periplasm

· Know bacteria are prokaryotic, and thus lack membrane-bound organelles

· Plasma membrane

· Know the functions of the plasma membrane

· retains protoplasm, selectively permeable, respiration and photosynthetic apparati, and receptors

· Know the components of the plasma membrane, their characteristics, and functions

· Phospholipid bilayer, proteins, hopanoids, lack of sterols (Mycoplasma is an exception and has sterols)

· Review hydrophobic and hydrophilic and amphiphatic

· Understand how phospholipids react in aqueous solution, which parts are hydrophilic or hydrophobic

· Know that there are differences between eubacterial and archeaobacterial membranes

· Intracytoplasmic membranes

· Understand "mesosomes" in Gram positive bacteria are most likely artifacts from staining

· Understand the function and structure of intracytoplasmic membranes in Gram negative bacteria

· Know the functions of ribosomes and enzymes

· DNA

· Be familiar with the structure and location of the bacterial genome

· Double-stranded, covalently-closed, circular DNA, much smaller than eukaryotes, located in the nucleoid

· Be familiar with the structure and function of plasmids

· Be familiar with the process of conjugation

· Gas vacuoles

· Know the structure and function of gas vacuoles and in which environment bacteria live that contain them

· Storage inclusion bodies

· Be familiar with the different types of storage granules, their structure and function

· Poly-(-hydroxybutyrate and glycogen stores carbohydrates while polyphosphate granules store phosphate

· Be familiar with magnetosomes and their possible function

· Cell wall

· Know the functions of the cell wall

· Know what the cell wall is made out of and its characteristics

· Peptidoglycan, which is strong, porous, and flexible

· Be able to describe the monomer of the cell wall

· Two sugars (NAM and NAG) with 4 unusual amino acids attached to  NAM

· Understand the types of cross-linking that occur (direct or peptide interbridges), their functions, and the differences among Gram positive and Gram negative bacteria

· Know the differences between the structure of the gram negative cell envelope as compared to the gram positive

· Gram negative peptidoglycan is thinner, contains Braun's lipoprotein (lacks techoic acid), and has an outer membrane

· Know the function of Braun's lipoproteins in Gram (-) and techoic acid in Gram (+) microbes

· Know the effects of lysozyme on the cell wall

· Outer membrane

· Know the functions of the outer membrane

· Be familiar with the structure of the outer membrane

· A bilayer of phospholipids (inside) and lipopolysaccharides (outside)

· Know the three parts of LPS (lipid A, core polysaccharide, and O-side chain) and their significance

· Know what porins are and their function

· Periplasm

· Be able to describe the periplasm of Gram (+) and Gram (-) bacteria

· Know the functions of the proteins located in this area

· Endospores

· Know the two major genera of endospore formers

· Know the function of endospores

· Be familiar with the following terms

· Vegetative cell, sporulation, sporangium, endospore, germination

· Glycocalyxes

· Be familiar with the following terms

· Glycocalyx, capsule, slime layer

· Know the functions of glycocalyxes

· Prevents dessication, phagocytosis, and alternative complement activation, protects against bacteriophage, and can undergo antigenic variation

· Know the composition of glycocalyxes

· Pili

· Know the structure of pili 

· Hollow tube (3 - 25 nm by 10 (m) of pilin proteins

· Know the function of common pili and sex pili

· Be familiar with the following terms dealing with conjugation

· F+, HFr, and F-

· Know the results of matings from the above strains

· Flagella

· Be familiar with the arrangements of flagella

· Monotrichous, amphitrichous, lophotrichous, and peritrichous

· Know that the flagella is synthesized from the tip and is composed of flagellin monomers

· Know the following terms:  Chemotaxis, phototaxis, and magnetotaxis

· Know differences between eukaryotic and prokaryotic flagella

· Rigid versus flexible, cork-screw motion versus whip-like, powered by the proton motive force versus ATP, grows from tip versus base

CONCEPTS

· Be able to describe the fluid mosaic model of the membrane

· Understand that bacteria have a large number of enzymes that catalyze the chemical reactions occuring in the cell

· Understand how the specificity of common pili determines where a pathogen can colonize

· Understand how bacteria use the run and tumble method to find the most favorable environment

