Concept Review Questions and Answers—Chapter 6

6.1 Energy and Organisms

1. How do autotrophs and heterotrophs differ?
Autotrophs are able to use a source of energy to allow them to manufacture organic molecules from inorganic molecules. Heterotrophs must obtain organic molecules from their environment.
2. What is chemosynthesis?
Chemosythesis is a process in which certain autotrophic organisms are able to use the energy of inorganic chemical reactions to allow them to produce organic molecules.
3. How are respiration and photosynthesis related to autotrophs and heterotrophs?
All organisms whether they are autotrophs or heterotrophs carry out the process of respiration. Most autotrophs utilize photosynthesis.
6.2 Aerobic Cellular Respiration—An Overview

4. Aerobic cellular respiration occurs in three stages. Name these and briefly describe what happens in each stage.

· Glycolysis results in a glucose molecule being broken down to two pyruvic acid molecules. Initially 2 ATPs are used, but ultimately 4 ATPs are produced. NAD+ is also oxidized to NADH. 
· The Krebs cycle receives a two carbon compound called acetyl which is disassembled with the resulting release of carbon dioxide. During the process electrons are transferred to NAD+ and FAD to form NADH and FADH2. In addition one ATP is formed for each acetyl that proceeds through the Krebs cycle. 
· The electron-transfer system receives electrons from NADH and FADH2 and transfers them to oxygen. The oxygen combines with hydrogen to form water. The primary value of the ETS is that it is the major source of ATP for the cell.
5. Which cellular organelle is involved in the process of respiration?
Glycolysis takes place in the cytoplasm of the cell. The Krebs cycle and ETS take place in the mitochondria.
6.3 The Metabolic Pathways of Aerobic Cellular Respiration

6. For glycolysis, Krebs cycle, and the electron-transport system, list two molecules that enter and two molecules that leave each pathway.
	 Glycolysis
	enter: glucose, ATP, NAD+ 

	 
	leave: pyruvic acid, ATP, NADH

	 
	 

	Krebs Cycle
	enter: acetyl, NAD+, FAD

	 
	leave: carbon dioxide, NADH, FADH2, ATP

	 
	 

	Electron-transfer system
	enter: NADH, FADH2, oxygen

	 
	 leave: NAD+, FAD, water


7. How is each of the following involved in aerobic cellular respiration: NAD+, pyruvic acid, oxygen, and ATP?
· NAD+ accepts electrons and delivers them to the ETS
· Pyruvic acid is the product of glycolysis. It is converted to acetyl and transferred to the Krebs cycle.
· Oxygen is the final electron acceptor of the ETS and combines with hydrogen to form water.
· ATP is used in glycolysis to get the process going but ultimately it is the most valuable molecule produced by aerobic respiration. All parts of aerobic respiration result in a net yield of ATP.
6.4 Aerobic Cellular Respiration in Prokaryotes

8. How is aerobic cellular respiration different between prokaryotic and eukaryotic organisms?
Prokaryotic organisms do not have mitochondria. Consequently they utilize a slightly different way to accomplish the Krebs cycle and ETS that actually results in slightly more ATP than is produced by eukaryotic organisms.
6.5 Anaerobic Cellular Respiration

9. Describe how glycolysis and the Krebs cycle can be used to obtain energy from fats and proteins. 
Fats are digested to fatty acids and glycerol. The glycerol is converted to glyceraldehydes-3-phosphate and enters glycolysis where it is metabolized. The fatty acids are converted to acetyl units that enter the Krebs cycle and are metabolized. Proteins are digested to amino acids. The amino group is removed and the remaining portion of the molecule either enters glycolysis or the Krebs cycle depending on what its structure is.
6.6 Metabolic Processing of Molecules Other Than Carbohydrates

10. What are the differences between fat and protein metabolism biochemical pathways?

Fats are broken down 2 carbons at a time and enter the Krebs cycle as Acetyl CoA. Proteins are first deaminated and enter glycolysis at the Krebs cycle.

11. Describe how carbohydrates, fats, and proteins can be interconverted from one to another.
The processes of glycolysis and the Krebs cycle can also serve as points of conversion between these different macromolecules. Excess carbohydrates can lead to the production of fats from the Krebs cycle. Proteins are regularly synthesized by harvesting carbon chains from the Krebs cycle; likewise if either fats or proteins can be converted into the other types of macromolecules by feeding them back into the metabolic pathways of glycolysis and Krebs.

