CELLULAR RESPIRATION

Define the terms metabolism, anabolism, and catabolism.  Discuss how the energy derived from catabolism used to drive anabolism.

Discuss the importance of anabolism for the cell and give several examples of anabolic reactions in the cell.

How does the removal of hydrogen atoms from nutrient molecules result in a loss of energy from the nutrient molecule.

Discuss the role of coenzymes in cellular respiration and other metabolic reactions

Write a summary reaction for cellular respiration, giving the origin and fate of each substance involved.

Briefly describe the four phases of cellular respiration and name the area of the cell where each takes place. Be able to draw each phase and label the intermediates.

GLYCOLYSIS

Summarize the events of glycolysis. Identify the key organic compounds and the number of carbon atoms in each. Give the number of ATP molecules used and the reactions where hydrogen transfer occurs.

Provide the following facts about glycolysis: 

a. starting molecule

b. end product (s)

c. total energy input required per glucose molecule

d. energy yield per glucose molecule

ATP_______________    +NADH_________________

Discuss how phosphofructokinase activity is inhibited.
Name the steps at which the cell harvests energy in glycolysis and the forms of that energy.

Name the two molecules that represent the cells net harvest of energy from glycolysis.

Discuss how ATP is used to supply the energy to start glycolysis.

Discuss what determines whether the pyruvic acid produced in glycolysis is used in aerobic or anaerobic respiration.

GLYCOLYSIS

Draw the glycolytic pathway below:
PREPRATORY REACTION

Describe how and where the pyruvate molecule is prepared to enter the Krebs cycle.

Discuss the fate of the hydrogen ions ripped off the pyruvate molecule.

Discuss the fate of the carbon dioxide ripped off the pyruvate molecule.

Name the fuel molecule that is formed in this preparatory reaction and where it enters the Krebs cycle.

TCA/KREBS CYCLE

Summarize the events of the TCA cycle. Identify the key organic compounds and the number of carbon atoms in each. Indicate the fate of the carbon-oxygen units and hydrogens removed from the fuel molecules.

Give the total yield from one molecule of glucose in the Krebs cycle.

ATP___________

NADH__________

acetyl groups________________

CO2
Explain why the Krebs Cycle is cyclic.

Name the vitamin that is a component of FAD. 

Describe how the enzymes that run the Krebs cycle are regulated.

Name the primary substrate used for the Krebs cycle.

Name some other molecules that can be fed into the Krebs cycle.

Explain why citrate must be rearranged into isocitrate.

Discuss the importance of the Krebs cycle for anabolic processes.

PREPRATORY AND KREB’S CYCLE

Draw the preparatory and Kreb’s cycle below:
ELECTRON TRANSPORT

Summarize the operation of the electron transport system. 

Describe an electron transport chain.

Describe the cytochromes and their functions. 

Discuss oxidative phosphorylation.

Name the final electron acceptor at the end of the oxidative transport chain.

Give the numbers of ATP produced by NADH and FADH, as they go through the electron transport chain.

Explain the term chemiosmosis. 

Define chemiosmotic coupling.

Name the three points in the electron transport chain where enough energy is released to produce ATP.

Name two factors that contribute to the difference in potential energy across the inner mitochondrial membrane.

Discuss the relationship between ATP synthetase and the electron transport process.

Name three other ways in which chemiosmotic power is used in living systems.

Explain why most of the ATP generated in anaerobic respiration is made in the electron transport system.

Give two reasons why the amount of ATP produced from the oxidation of a glucose molecule is not constant.

Briefly explain the importance of the proton motive force.

Explain why FADH2 produces 2 ATPs while NADH produces 3 ATPS.

Describe the F0F1 complex.

Briefly discuss the conformational change hypothesis.

Discuss the action and importance of chemicals that inhibit the electron transport system.

Compare the energy yields of glycolysis, the Krebs cycle and the electron transport system.

ELECTRON TRANSPORT
Draw electron transport below:

FERMENTATION

Define the term fermentation. 

Describe the conditions under which muscles cells convert pyruvic acid into lactic acid.

Compare the energy yield of glycolysis followed by fermentation with that of aerobic pathways.

Explain why lactic acid metabolism is important to organisms.

LIPID CATABOLISM

Explain why neutral fats are the long term storage molecule in mammalian systems.

Explain why humans cannot convert fatty acids to carbohydrates.

Define the term fat mobilization.

Define the term lipolysis, name the products produced, and discuss its importance in the postabsorptive state.

Define the term beta oxidation and name the region of the cell where it occurs.

Name its substrate and its product.

Briefly explain its importance to cells.

PROTEIN CATABOLISM

Define the terms deamination and transamination.

Discuss the importance of deamination and transamination.

Discuss the role keto acids in protein metabolism

Name the products produced in a deamination reaction.

Briefly discuss the fate of the products of deamination.

MISCELLANEOUS QUESTIONS

List several activities in the cell that use ATP.

Compare the efficiency of cellular respiration versus the burning of gas in an automobile.

Define the term catabolism.

Discuss the relationship between catabolic and anabolic pathways.

For each of the following molecules describe how it is modified so that it can be oxidized completely, how the molecule enters the catabolic pathway and where it enters: fats, amino acids, carbohydrates.

Compare what percent of the energy available in a glucose molecule is captured and available for making ATP in aerobic and anaerobic respiration.

Discuss the ultimate fate of the electrons and protons removed from the carbon atoms of the original glucose molecule in aerobic respiration and anaerobic respiration.

Name the coenzyme that plays a role in transferring electron and protons.

Discuss the relationship between anabolic and catabolic processes.

Distinguish between substrate phosphorylation and oxidative phosphorylation  

THE ENERGY YIELD FROM THE
COMPLETE OXIDATION OF GLUCOSE

Net profit from glycolysis
2 ATP* (substrate 

phosphorylation)

Also from glycolysis


2NADH
----->4-6 ATP

2 pyruvate to 2 Acetyl CoA


2NADH
----->6 ATP

2 Acetyl CoA through citric acid cycle 2ATP (substrate phosphorylation)


	                                             6NADH
>18 ATP

                                      2FADH------> 4 ATP

	TOTAL ATP PROFIT
36-38 ATP

	*These are the only two ATP's that can be generated

anaerobically.

Production of all other ATP's depends upon the presence

of oxygen.

	COMPARISON OF AEROBIC AND ANAEROBIC PATHWAYS

	
	Aerobic
	Anaerobic

	Maximum ATP profit
	36-38 ATP's
	2 ATP's

	Final Hydrogen or
	Oxygen
	organic molecule

	electron acceptor
	
	or inorganic

	
	
	molecule other than

	
	
	oxygen

	End products
	CO2 & H2O
	Alcohol in yeast and

	
	
	certain bacteria;

	
	
	lactate in muscle

	
	
	cells and certain

	
	
	bacteria;
nitrates

	
	
	and other products


GLYCOGEN BIOSYNTHESIS (GLYCOGENESIS)

Name the precursor molelcule for glycogenesis.

Name the regions of body that store glycogen.

LIPID BIOSYNTHESIS (LIPOGENESIS)
Briefly discuss how lipids are produced:


The source of glycerol.


The source of fatty acids

Name the region of the cell where lipid biosynthesis occurs

KETOGENESIS

Discuss how excess acetyl coA is converted into ketone bodies.

Name the ketone bodies.

Name the tissues that can use ketone bodies.

Briefly discuss the danger of accumulating too many ketone bodies.

Name the conditions that can increase the rate of ketone formation.

NUCLEOTIDE  BIOSYNTHESIS

Name the pathways from which we can obtain the precursor molecules for nucleic acid synthesis.

Name the molecule that is the precursor molecule for ribose and deoxyribose.

Name the vitamin needed for making nucleic acids.

AMINIO ACID BIOSYNTHESIS

Define the terms amination, deamination, and transamination.

Discuss where a cell can obtain the carbon skeletons to make proteins.

LIPID BIOSYNTHESIS

Briefly discuss how lipids are produced:


The source of glycerol.


The source of fatty acids

Name the region of the cell where lipid biosynthesis occurs

NUCLEOTIDE  BIOSYNTHESIS

Name the pathways from which we can obtain the precursor molecules for nucleic acid synthesis.

Name the molecule that is the precursor molecule for ribose and deoxyribose.

Name the vitamin needed for making nucleic acids.

GLUCONEOGENESIS

Briefly discuss the importance of gluconeogenesis to cells.  

Compare and contrast gluconeogenesis and glycolysis.

Name some of the precursor molecules used in gluconeogenesis.  Name the three steps of glycolysis that are irreversible and must be bypassed in gluconeogenesis.
METABOLIC STATES
Name the two major metabolic states.

The ______________________state occurs during the period immediately after a meal when nutrients are being absorbed through the intestinal wall into the _____________ and _________________.

It normally lasts ________ hours.

The hormone of this state is _______________.

The cells of the body use ______________ as their energy substrate and the excess is stored in the liver as ____________________ or in the adipose tissues as __________.

The __________________state occurs after food absorption is completed.  The blood glucose levels range between _____________ and _____________ mg/100ml.

The hormones that mediate this state are _______________________________

These hormones mobilize energy reserves from _______________________.

Most of the body’s cells use ____________as their energy substrate.

Discuss how the absorptive and postabsorptive are controlled by neuronal and 

hormonal mechanisms. 

Name the hormone most responsible for the absorptive state. 

Name the hormone most responsible for the postabsorptive state. 


Discuss the events that occur during acute hypoglycemia. 


Describe the chemical make up and importance of the following lipoproteins:

Very low density lipoproteins, low density lipoproteins, intermediate density 

lipoproteins, and high density lipoproteins and chylomicrons. 

Discuss the various sources of the components for adipose tissue triglycerides. 


Briefly describe the regulation of cellular cholesterol. 
Discuss importance of the liver in cholesterol metabolism and briefly the 

activities it does in relationship to cholesterol. 

Discuss the relationship between cholesterol and artherosclerosis 

Distinguish between atherosclerosis and artherosclerosis. 

Name and briefly discuss the function of the various fat soluble vitamins. 

Name and briefly discuss the function of the various water soluble vitamins. 

Discuss the body’s storage capacity for water soluble and fat soluble vitamins. 

Name and briefly discuss the function of the following minerals: calcium, sodium, 

potassium, phosphorus, magnesium, iron, iodine, copper, zinc, manganese, cobalt. 

Explain what is meant by the term metabolic rate and basal metabolic rate. 

Briefly explain the factors that affect metabolic rate. 

Discuss the effect of food consumption on metabolism. 

Name the food molecule that has the greatest effect on 

Discuss the effect of protein ingestion on food induced thermogenesis (specific 

dynamic action). 

Discuss the effect of carbohydrate ingestion on food induced thermogenesis 

(specific dynamic action). 

Discuss the effect of protein ingestion on food induced thermogenesis (specific

 dynamic action). 

Briefly explain regulation of total body energy balance. 

Briefly explain how your body controls food intake by the following theories: 

glucostatic, lipostatic, and thermostatic. 

Explain the role of hormones on food intake. 

Briefly explain how the body regulates its internal temperature. 

Describe the following physical processes: radiation, convection, conduction, 

evaporation. 

Distinguish between insensible and sensible water loss. 

Discuss the role of blood flow in regulating heat exchange. 

Name and discuss the role of the various brain areas involved in

 thermoregulation. 
