UNIT Y? -- LEARNING OBJECTIVES -- METABOLISM 

(Chapter 5: Pages 113 – 114, 121 - 135, and 140 - 145; Review questions 1, 2, 5, 8, 10, 12, 16, 18, & 20; Multiple Choice Questions 1, 2, 4, 5, 6, 7, 8, 9, & 10)

TERMS AND FACTS

· Be able to define the following terms

· Metabolism, anabolism (biosynthetic, reductive endergonic), catabolism (breaks down, oxidative, exergonic), chemotroph, phototroph

· Be familiar with the proton motive force (an electrochemical gradient)

·  How formed, why it is a type of stored energy, and how it performs work

· Know the following terms

· Reductant, oxidant, reduced, oxidized, redox potential

· Know what oxidation-reduction reactions are

· Be familiar with the energetics of oxidation-reduction reactions

· Know the nutritional categories of bacteria and what their sources of energy, electrons, and carbon are

· Chemolithoautotrophs, chemoorganoheterotrophs, photolithoautotrophs, and photoorganoheterotrophs

· Know the different categories of chemotrophy and their characteristics

· Aerobic respiration, anaerobic respiration, fermentation, and chemolithotrophy

· Know the products of glycolysis

· Pyruvate(s), NADH(s), and ATP(s) -- [in glycolysis, two of each]

· Know what is happening to pyruvate and NADH if the cell is respiring

· Pyruvate is broken down by the Kreb's cycle and NADH is recycled back to NAD by donating its hydrogens to the electron transport chain

· Know what is happening to pyruvate and NADH if the cell is fermenting

· NADH is recycled back to NAD by donating its electrons to pyruvate (or a derivative of) and then excreted

· No Kreb's cycle or electron transport chain operates

· Kreb's citric acid cycle

· Oxidized pyruvate to carbon dioxide, producing NADH, FADH2, and ATP

· NADH and FADH2 are recycled by the electron transport chain; this cycle does not occur if respiration is not occuring (since NADH could not be recycled)

· Be familiar with the electron transport chain

· NADH donates hydrogens (is the reductant; its gained the hydrogens during glycolysis and the Kreb's cycle) to the electron transport chain, which eventually reduces oxygen (the oxidant) to water

· The energy released by the oxidation of NADH by oxygen (through the electron transport chain) is used to form a proton gradient across the plasma membrane

· This proton motive force is a stored formed of electrochemical energy and can be used to perform work -- usually rotating flagella, transporting nutrients, and making ATP

· Be able to contrast aerobic respiration to anaerobic respiration

· Be familiar with the oxidant, what the oxidant is reduced to, and the type of organisms that carry out the following types of anaerobic respiration

· Sulfate reduction, nitrate reduction (both types) and carbon dioxide reduction

· Be able to compare chemolithotrophy to chemoorganotrophy

· Recognize common reductants

· Be able to compare the energetics of aerobic respiration (38 ATP), anaerobic respiration (8 - 22 ATP) and fermentation (2 ATP)

· Know the purpose and characteristics of fermentation

· Know the lactic acid and alcoholic fermentation pathways

· Know that there are many types of fermentation, and the products are characteristic of the species fermenting

SKILLS

· Given the E'o of various biological molecules, be able to predict the oxidation-reduction reaction that would occur

