AFTER THIS UNIT YOU WILL BE ABLE TO ANSWER THE FOLLOWING:

Define the terms oxidation and reduction and explain how they occur.

Define the term metabolism. 

Distinguish between catabolism and anabolism. 

Discuss the functions of nutrients in heterotrophic metabolism. 

Discuss the importance of amphibolic pathways and give examples. 

Discuss the effect of phosphorylation on substrates. 

Distinguish between substrate phosphorylation, oxidative phosphorylation and photophosphorylation. Name the pathway that is most commonly used to break down glucose to pyruvate. 

Draw the Embden Meyerhoff pathway using the following terms: Glucose, hexokinase, ATP, ADP, glucose 6-phosphate, phosphoglucose isomerase, fructose 6-phosphate, phosphofructokinase, fructose 1,6 bisphosphate, aldolase, dihydroxyacetone phosphate, isomerase, glyceraldehyde 3-phosphate, glyceraldehyde 3-phosphate dehydrogenase, NAD+, NADH, 1,3 bisphosphoglycerate, phosphoglycerate kinase, 3 phosphoglycerate, phosphoglycerate mutase, 2 phosphoglycerate, enolase, phosphophenolpyruvate, pyruvate kinase, pyruvate 

Distinguish between the six carbon stage and three carbon stage of the Embden Meyerhoff pathway. Explain why hexokinase, phosphofructokinase and pyruvate kinase are the regulatory enzymes of the Embden Meyerhoff pathway. 

Discuss the energy yield of the Embden Meyerhoff pathway (numbers of ATP). 

Name the pathways that produce NADPH. 

Draw the Pentose Phosphate pathway using the following terms: glucose 6-phosphate, 6-phosphogluconate, ribulose 5 phosphate, glyceraldehyde 3-phosphate, fructose 6-phosphate, xylose 5-phosphate, erythrose 4-phosphate (no enzymes). 

Discuss the importance of the Pentose Phosphate pathway. 

Briefly summarize the catabolic and anabolic functions of the Pentose Phosphate pathway. 

Discuss whether the Pentose Phosphate pathway is more important for its catabolic or anabolic function. Draw the Entner Duodoroff pathway using the following terms: glucose 6-phosphate, 6-phosphogluconate, 2 keto-3-deoxy-6-phosphogluconate (KDPG), glyceraldehyde 3-phosphate, pyruvate 

Draw the Preparatory Reaction using the following terms: pyruvate, pyruvate dehydrogenase complex, acetyl coenzyme A, NAD+, NADH, carbon dioxide. 

Draw the Tricarboxylic Acid cycle using the following terms: acetyl co A, coA, citrate synthase, citrate, aconitase, isocitrate, isocitrate dehydrogenase, NAD+, NADH, carbon dioxide, alpha-ketoglutarate, alpha ketohydrogenase, succinyl-coA, GTP, ATP, Succinyl CoA synthetase, succinate, succinate dehydrogenase, fumarate, fumerase, malate, malate dehydrogenase, oxaloacetate. 

Briefly describe how the enzymes that run the TCA cycle are regulated. 

Name the substrate for the TCA cycle. 

Explain why citrate must be rearranged into isocitrate. 

Explain why we find a number of the TCA enzymes in anaerobic bacteria. 

Discuss the direct energy yield of the TCA cycle (numbers of ATP). 

Draw a typical eukaryotic electron transport system using the following terms: NADH, FMN, FeS, FADH2, Coenzyme Q, cytochrome b, cytochrome c1, cytochrome c, cytochrome a, cytochrome a3 

Explain why most of the ATP generated in aerobic respiration occurs in electron transport. 

Explain the importance of electron flow from a more negative reduction potential to a more positive reduction in electron transport. 

Explain the importance of oxygen in electron transport. 

Name the three places in eukaryotic electron transport chains where enough energy is made available to produce ATP. 

Explain the importance of releasing energy in small increments in cellular reactions. 

Discuss the similarities and differences between eukaryotic and prokaryotic cells. 

Briefly discuss the chemiosomotic hypothesis. 

Briefly discuss the importance of the proton motive force. 

Briefly discuss the conformational change hypothesis. 

Describe the F0 F1 complex and discuss its importance. 

Discuss the action and importance of chemicals that inhibit aerobic synthesis of ATP. 

Compare the energy yields between glycolysis and aerobic respiration. 

Explain why FADH2 produces only two ATPs while NADH produces three. 

Explain why ATP production is often far less than the 36 to 38 ATPs we would normally expect. 

Explain the Pasteur effect and why it is advantageous to a microbe. 

Briefly describe the importance of fermentation to microbes. 

Briefly describe the various types of fermentation. 

Briefly describe the process of alcoholic fermentation and give examples of organisms that use this pathway.

Name the two types of lactic acid fermentation and discuss the major differences between the two. 

Name the bacterial family that uses formic acid to renew NAD+. 

Name the two types of formic acid fermenters and discuss the major differences between them. 

Give examples of each type of formic acid producer. 

Briefly describe how formic acid producers can sometimes produce AT when oxidizing NADH to NAD+. Briefly describe how the Clostridia can ferment amino acids and name the products produced. 

Briefly describe the process of anaerobic respiration. 

Name the major electron acceptors in anaerobic respiration. 

Compare the efficiency of aerobic and anaerobic respiration. 

Compare the use of monosaccharides, disaccharides and polysaccharides in microbial metabolism. Distinguish between hydrolysis and phosphorlysis. 

Discuss the fate of the fatty acids produced by microbial lipase.

Discuss the fate of the glycerol produced by microbial lipase.

 Briefly describe the process of beta oxidation.

 Discuss importance of proteases to pathogenic, food spoilage, and soil microbes. 

Discuss the process of deamination .

Discuss the process of transamination. 

Briefly define the term alpha keto acid acceptor. 

Name the molecules that the organic acid produced by transamination can be converted into. 

Name the possible fates of excess nitrogen produced by deamination. 

Name the metallic ion that is the center of the chlorophyll molecule. 

Compare and contrast chlorophylls and carotenoids. 

Explain the importance of the accessory pigments.

Explain the function of antenna units and the reaction center. 

Name the pigment that is the reaction center for photosystem I.

 Name the pigment that is the reaction center for photosystem II 

Compare and contrast photosystem I and II. 

Compare and contrast cyclic and noncyclic photophosphorylation 

Explain how the green and purple bacteria photosynthesize differently from the eukaryrotes and cyanobacteria. 

Name the pigment that acts as the reaction for the bacteriochlorphylls. 

Briefly explain how green and purple bacteria produce NADH and or NADPH. 

Most of the ATP produced in the cell is dedicated to what process. 

Define the term turnover. 

Explain why there are not more than 20 amino acids used to make proteins. 

Explain why the cell would use many of the same enzymes for anabolism and catabolism. 

Contrast the control of catabolism with the control of anabolism 

Explain why some biosynthetic reactions link their reactions to the breakdown of ATP and other nucleoside triphosphates. 

Explain why eukaryotic microbes have their biosynthetic pathways located in different cellular compartments. 

Explain why anabolic and catabolic pathways often use different cofactors. 

Draw the Calvin-Benson cycle using the following terms: ribulose 5-phosphate, ribulose 1,6-bisphosphate, rubisco, PGA, ATP, ADP, NAD+, NADH, PGAL. 

Name the parts of the chloroplast where the light independent and light dependent reactions are found. Name the three phases of the Calvin cycle. 

Draw the gluconeogenesis pathway using the following terms: Glucose, glucose 6-phosphatase, ATP, ADP, glucose 6-phosphate, phosphoglucose isomerase, fructose 6-phosphate, fructose 1,6-bisphosphatase, fructose 1,6 bisphosphate, aldolase, dihydroxyacetone phosphate, isomerase, glyceraldehyde 3-phosphate, glyceraldehyde 3-phosphate dehydrogenase, NAD+, NADH, 1,3 bisphosphoglycerate, phosphoglycerate kinase, 3 phosphoglycerate, phosphoglycerate mutase, 2 phosphoglycerate, enolase, phosphophenol pyruvate, phosphophenol carboxykinase, pyruvate carboxlase, pyruvate . Show where glycerol, amino acids and lactate can enter the pathway. 

Name the three glycolytic steps that are irreversible in the cell and the four enzymes that replace the enzymes of the Embden Meyerhoff pathway. 

Briefly describe how amino acids can be made from carbon skeletons. 

Briefly explain how organisms can raid the TCA, Embden Meyerhoff and the preparatory reactions to obtain carbon skeletons. 

Explain what an anaplerotic reaction is and why it is important. Briefly explain the glyoxylate cycle.

