Biology 212: Cell Biology

                                                                                                     3-7-03


Review Sheet for In-class Quiz #2

To do well on the upcoming quiz, you should be comfortable answering the questions listed below.  Approximately 90-95% of the quiz questions will relate to items on this list or the previous review sheet -- remember that quizzes are cumulative, although more points will be devoted to new material than to old material.  Also remember that the phrasing, format, and/or specific facts needed to answer the quiz questions may be quite different than what is covered below.  I suggest that you study for the quiz as follows: first read over your entire set of lecture/lab/discussion notes, making sure that everything makes sense to you.  Then make sure you can answer the questions below (while also thinking about how they relate to other material we've covered).

REVIEW  QUESTIONS

(See previous review sheet for items #1-21.)

22.  For each "Great Moment in Cell Biology": what was the main question or problem being addressed?  What were the methods used?  What were the key results?  What was the conclusion?  (You should be able to answer each question with at least a couple sentences of information.)

23.  For the dataset/paper to be discussed in lab next week: be able to answer the prelab questions and any additional questions that are put forth during lab.  Please note that this is the one thing we're covering next week that will be on the quiz!  Quiz questions related to this dataset will comprise about 20% of the quiz.

24.  How are samples prepared for transmission electron microscopy (TEM) and scanning electron microscopy (SEM)?

25.  What cellular structures can be seen by TEM but not light microscopy?

26.  In brief, how do the structures of red blood cells and the cells of the trachea, pancreas, small intestine, and muscles reflect their function?

27.  How do detergents such as Triton X-100 affect membranes?

(Note: this quiz will not cover the gel electrophesis / filtration chromatography lab or the absorption spectroscopy lab because you won't have gotten your writeups of those labs back by the day of the quiz.)

28.  If given a picture, be able to recognize: a nucleic acid; a nucleotide (what are the 3 components of a nucleotide?); a purine (name 2 examples); a pyrimidine (name 3 examples).

30.  Formulas to know by heart (and understand): 

ΔG = ΔH - TΔS

V = Vmax * ([S]/ ([S] + Km))

31.  What is an equilibrium constant?

32.  How do the formulas 

ΔG = ΔH - TΔS 

ΔG˚' = -2.303RTlog10(K'eq)

ΔG = ΔG˚' + 2.303RTlog10([B]/[A]) 

differ in terms of the information you get out of them?  What are two cellular "strategies" that would allow a reaction with a positive ΔG˚' to take place inside a cell?

33.  Is the reaction 

ADP + Pi => ATP + H2O

spontaneous under normal cellular conditions?  Why or why not?

34.  What is activation energy?  What are the three main mechanisms by which enzymes lower activation energy?  Be able to recognize examples of each.

35.  How can antibodies and other non-enzymes speed up chemical reaction rates?

36.  Be able to draw: a Michaelis-Menten curve for an enzyme (if given its Km and Vmax); a Michaelis-Menten curve for the same enzyme in the presence of a competitive inhibitor; a Michaelis-Menten curve for the same enzyme in the presence of a noncompetitive inhibitor.

37.  Be able to calculate: the reaction rate for an enzyme (if given its Km and Vmax as well as the substrate concentration).

38.  What are the differences between competitive and noncompetitive inhibitors?  Why doesn't a competitive inhibitor lower the Vmax?

39.  How do anabolic and catabolic pathways differ in terms of starting materials and products, production/use of NAD(P)H, and production/use of ATP?

40.  What are three major mechanisms by which flux through a pathway of enzymes can be regulated?  Be able to recognize examples of each.

41.  What factors influence the fluidity and integrity of membranes?  How might an organism maintain the proper membrane fluidity during a particularly hot time of year?

42.  If given a string of amino acids of an integral membrane protein, be able to predict which amino acids comprise a membrane-spanning portion of the protein.  Be able to interpret a hydrophobicity plot.  In terms of three-dimensional structure, what do membrane-spanning regions of proteins look like and why?

43.  Why is the protein-to-lipid ratio so low in myelin and so high in the membranes of intestinal villi, mitochondria (inner membranes), and red blood cells?

44.  Explain the difference between integral and peripheral / lipid-bound membrane proteins using the membrane proteins of red blood cells as examples.

45.  What molecules determine a person's blood type (A, B, AB, or O)?  Why are people with blood type "AB" considered "universal donors"?

46.  Why do sodium ions generally diffuse into cells rather than out of them?  Why do potassium ions generally diffuse out rather than in?  (You can answer in words rather than with an equation, but be precise!)

47.  Of the four main ways in which substances pass through membranes, which require(s) membrane proteins?  Which require(s) ATP?

48.  What's the difference between ligand-gated and voltage-gated channels?  Where is each type usually found in neurons?  Are the Ca2+ channels and acetylcholine receptors that we talked about in class ligand-gated or voltage-gated?  How do those things, voltage-gated Na+ and K+ channels, and the Na+/K+ pump all enable neurons to transmit information?

49.  Why don't many Na+ ions get through voltage-gated KscA channels?  (Note: we had to skip over this in lecture due to time constraints, but your book provides a good explanation.)

50.  Why do muscle/fat/etc. cells take up lots of glucose from the blood when insulin levels are high?

51.  How is the terminal phosphate group of ATP used to "power" active transport by the Na+/K+ pump?

52.  Know the identity and stoichiometry of the materials used and produced by glycolysis, i.e., if one mole of glucose is converted to pyruvate, how much pyruvate, NADH, and ATP are produced?  If given a diagram, be able to answer more detail-oriented questions, e.g., which enzyme catalyzes the production of a molecule that passes electrons directly into the electron transport chain?

53.  List three different biochemical routes by which acetyl CoA can be produced.

54.  List four different biochemical routes by which pyruvate can be used.  What is the "purpose" of each?

55.  Know the identity of the materials used and produced by the fatty acid cycle and Krebs cycle.  If given diagrams of these cycles, be able to answer more detail-oriented questions, e.g., if a 16-carbon fatty acid was completely metabolized to CO2 by the fatty acid cycle and Krebs cycle, how many molecules of NADH would be produced?

56.  In brief, why can glucose be made from protein but not fat?  If given a diagram like Figure 5.8, be able to say which amino acids can be used to produce glucose and which can't (and why).

57.  Where in the cell does the oxidation and reduction of NAD+/NADH and FAD/FADH2 occur?
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