Biology 212: Cell Biology

                                                                                        April 16, 2003


Review Sheet for In-class Quiz #3 (Parts 1 & 2)

To do well on the next in-class quiz, you should be able to answer the questions listed below.  Approximately 90-95% of the quiz questions will relate to items on this list or the previous review sheets -- 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 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 focus on the questions below, making sure that you can answer them while also thinking about how they relate to other material we've covered.  Once you have a good handle on these questions, try asking and answering other questions closely related to those below -- after all, that's how I write the quizzes!

REVIEW  QUESTIONS  (see previous review sheets for items #1-57)

58.  Why did your gel electrophoresis procedure result in the dissociation of proteins into their subunits, whereas the gel filtration chromatography procedure did not?

59.  What are the structural similarities and differences between hemoglobin and myoglobin?  (Know the approximate molecular weight of each: 17,000 for myoglobin, 68,000 for hemoglobin.)

60.  When doing absorption spectroscopy, why is it a good idea to measure a molecule's changes in absorbance at its lambdamax?

61.  Understand the formula A = ε * c * l.  (You do not have to memorize it.)

Note: this quiz will not cover the enzyme lab (except the parts of it that were also part of the absorption spectroscopy lab) because you won't have gotten your writeups of that lab back by the day of the quiz.

62.  What goes into the Krebs cycle and what comes out?  How many molecules of CO2 are produced for each acetyl CoA that goes in?  (You don't need to memorize the exact stoichiometries for NADH and FADH2, but you should be able to field stoichiometry-related questions and other detail-oriented questions if given a figure like 5.7 or 5.8.)

63.  In terms of the Krebs cycle, what (in general) do the dehydrogenases do?

64.  Give the order of the complexes (I, II, III, IV) through which electron pairs pass when starting from NADH and when starting from FADH2.  (You do not have to memorize the complete sequence of individual electron carriers, just the order of the complexes.)  Which complexes serve as proton pumps?  On which side of the inner mitochondrial membrane is the pH higher?

65.  Name the five general types of electron carriers present in the electron transport chain.  Which is/are considered prosthetic groups?

66.  What are the two structural components of the mitochondrial ATP synthase?  What are the roles of the c, beta, and gamma subunits?  Be able to explain figures like 5.26 and 5.29.

67.  What experimental evidence is there that the O2 produced by photosynthesis comes from H2O and not CO2?  Why, thermodynamically speaking, does H2O give up an electron pair?

68.  How is the electron transport chain in chloroplasts similar to and different from the electron transport chain in mitochondria?

69.  The Calvin cycle can be divided up into three phases: CO2 fixation, reduction, and regeneration of the CO2 acceptor.  If given a diagram of the Calvin cycle, be able to identify where each of these phases takes place.  Which Calvin cycle intermediate is made into sucrose or starch?  (Know this even if not given a diagram.)

70.  Why is Rubisco sometimes characterized as a "stupid" enzyme?  Under what conditions (stomata position and intracellular gas concentrations) does its stupidity hinder the growth of C3 plants?

71.  How does the metabolism of C4 plants allow them to do much better than C3 plants in hot, dry environments?  Please know the reaction catalyzed by PEP carboxylase and how it fits in here.

72.  What is the primary difference between C4 plants and CAM plants?

73.  For each metabolic "unit" we've studied -- glycolysis, the fatty acid cycle, the Krebs cycle, the electron transport chain, the ATP synthase, the light reactions of photosynthesis, and the dark reactions of photosynthesis -- know whether each of the following ions and molecules are being produced, consumed, moved from one location to another (passively or actively?), or none of the above: H+, ATP, NAD+/NADH, FAD/FADH2, NADP+/NADPH, O2, H2O, glucose.  Also know the subcellular location of each unit.

74.  Regarding the article "Lactate efflux is unrelated to intracellular PO2 in a working red muscle in situ," what was the central question addressed by this study?  What experimental simulation of "real-life" exercise was used?  What relationship (if any) between intracellular PO2 and lactate efflux was discovered?  According to these data, is a lack of oxygen responsible for the so-called lactate threshold?

75.  Regarding the article "Lateral and transverse organization of cytochromes in the chloroplast thylakoid membrane," what are the primary differences between appressed and nonappressed membranes?  What molecule appears to shuttle electrons between Photosystem II and Photosystem I?

76.  Regarding the article "Fast axonal transport in giant squid axon," what technique was used to observe movements through axons?  What do the terms orthograde and retrograde mean in this context, and which motor proteins are likely to be responsible for movement in each direction?  Was an intact plasma membrane necessary to see these movements, and, therefore, can action potentials be ruled out as a prerequisite for this sort of movement?

77.  Regarding the article "Adenyl cyclase in fat cells," what experimental evidence suggested that the different hormones studied all affected the same pool of adenyl cyclase molecules?  What experimental evidence suggested that the hormones had different receptors?

78.  What are the three major types of cytoskeletal proteins, what are the monomers from which each is made, and which of the primary cytoskeletal functions (structural support or movement or both) do they provide?
79.  Why do drugs like colchicine result in the collapse of axons in developing neurons but not in mature neurons?

80.  Why are microtubules asymmetric and thus able to have a distinct "plus end" and "minus end"?

81.  What function do centrosomes serve with respect to microtubules and which ends of the microtubules are they connected with?

82.  How are kinesins and dyneins similar and different?

83.  According to Figure 9.53 in your book, in what two ways do actin microfilaments differ from microtubules?

84.  Which of the following change length during muscle contraction: length of actin filaments; length of myosin filaments; length of sarcomeres?

85.  How do calcium, troponin, and tropomyosin affect myosin's ability to pull on actin in vertebrate skeletal muscle?

86.  Without the aid of a diagram, explain how the binding of a ligand to a G protein-linked receptor leads to the activation of an effector such as adenyl cyclase.

87.  How do cells terminate the signals transduced by G protein-linked receptors?

88.  What key protein kinase is activated by cAMP?  What effect does this kinase's activity ultimately have on glycogen breakdown and glucose production from C3 and C4 compounds?

89.  What does the term amplification mean in the context of signal transduction?

90.  Contrast hyperglycemia (high blood [glucose] with hypoglycemia (low blood [glucose]) in terms of the hormones and receptors involved and the ultimate response of cells with the appropriate receptors.  What is the first phosphorylation step of each pathway?

91.  If given a figure like 15.21 (in your book), be able to explain what is going on at each step.
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