Respiration Question Cards
These contain all the information needed on this topic according to the specification. 

	Why do plants , animals and microorganisms need to respire?
	· All living organisms require  a continuous supply of energy to maintain their metabolism. They must either absorb light energy in photosynthesis or chemical potential energy to do the work that keeps them alive
· This includes: Anabolic  reactions
· Active transport
· Movement of organism
· Maintenance of body temperature

	Describe the structure of ATP
	Organic base Adenine+Pentose sugar ribose make adenosine. This is then combined with three phosphate groups

	What does ATP provide?
	The immediate source of energy for a cell

	What is the importance of Coenzymes?
	· A coenzyme is a molecule that aids the function of an enzyme
· They transfer a chemical group from one molecule to another
· NAD and FAD transfer hydrogen from one molecule to another, this means they can reduce and oxidise
· Coenzyme A transfers acetate from one molecule to another

	Where does glycolysis occur?
	Cytoplasm

	Outline the process of glycolysis 
	· Glucose is phosphorylated by adding 2 phosphates  from 2 molecules of ATP
· This creates 1 molecule of hexose biphosphate and 2 molecules of ADP
· Hexose biphosphate is then split into 2 molecules of triose phosphate
· Triose phosphate is oxidised forming 2 molecules of pyruvate
· NAD collects the hydrogen forming reduced NAD
· 4 ATP produced(substrate level phosphorylation) but only a net gain of 2ATP

	What happens to the pyruvate in aerobic respiration?
	Actively transported into mitochondria

	How are the mitochondria adapted to carry out the functions of respiration?
	· Inner membrane folded into cristae which increases surface area to maximise respiration
· Lots of ATP synthase in the inner membrane to produce ATP in oxidative phosphorylation
· Matrix contains all  the reactants and enzymes needed for Krebs cycle 



	Where does the link reaction take place?
	Mitochondrial matrix

	Outline the link reaction
	· Pyruvate is transported into the mitochondrial matrix by a membrane transport protein
· Pyruvate is decarboxylated
· NAD is reduced changing pyruvate to acetate
· Acetate is then combined with Coenzyme A to form acetyl coenzyme A
· No ATP produced

	Where does the Krebs cycle take place?
	Mitochondrial matrix 

	Outline the process which occurs in the Krebs cycle
	· Acetyl CoA from the link reaction combines with oxaloacetate to form citrate
· CoA goes back to the link reaction to be reused
· 6C citrate molecule is converted to a 5C molecule
· Decarboxylation occurs and dehydrogenation also occurs. The hydrogen is used to produce reduced NAD
· 5C molecule is then converted to a 4C molecule
· Intermediate compounds formed
· Decarboxylation and dehydrogenation occur producing one molecule of reduced FAD and two molecules of reduced NAD.
· ATP is produced by direct transfer of a phosphate group from an intermediate compound to ADP(substrate level phosphorylation)
· Citrate has now been converted into oxaloacetate 


	What is substrate level phosphorylation?
	When a phosphate is directly transferred from one molecule to another

	Outline the process of oxidative phosphorylation occurs
	· Hydrogen atoms are released from reduced NAD and FAD
· H atoms split into protons and electrons
· Electrons move along the electron transport chain losing energy at each carrier
· Energy is used by the electron carriers to pump protons from the mitochondrial matrix into the intermembrane space
· Concentration of protons is now higher in the intermembrane space than the mitochondrial matrix
· This forms an electrochemical gradient
· Protons move down the electrochemical gradient to the mitochondrial matrix using ATP synthase
· This movement drives the synthesis of ATP from ADP + Pi, (Chemiosmosis)
· O2(final electron acceptor),electrons and protons combine in the mitochondrial matrix to form water

	What is the final electron acceptor in aerobic respiration?
	Oxygen


	Evaluate the experimental evidence for the theory of Chemiosmosis
	Low pH
· pH of the intermembrane space was found to be lower than mitochondrial matrix
· A low ph means it is more acidic due to the high concentration of protons 
· Observation shows there is a proton gradient between the intermembrane space and the matrix

Artificial Vesicles
· Artificial vesicles created from phospholipid bilayers to represent inner mitochondrial membrane
· Proton pumps from bacteria and ATP synthase were added to the vesicle membranes
· Proton pumps  activated by light, so when light was shone onto these vesicles they started to pump protons
· pH inside the vesicles decreased  as protons where being pumped from the outside
· ADP +Pi where added and ATP was produced
· Artificial system shows that a proton gradient can be used to generate ATP
Mitochondria 
· Mitochondria were put into an alkaline solution
· Left until entire mitochondrion became ph8
· When these mitochondria where given ADP + Pi, no ATP was produced
· The mitochondria where then transferred to an acidic solution
· Protons moved into the intermembrane space, creating a proton gradient
· ADP + Pi where added and ATP was produced
· Experiment shows that a proton gradient can be used by mitochondria to make ATP

· Uncouplers
· Uncouplers destroy the proton gradient across the inner mitochondrial membrane
· An uncoupler was added to mitochondria with reduced NAD, ADP + pi 
· No ATP was made
· Experiment shows a proton gradient is needed to synthesise ATP in mitochondria 

	Why is the theoretical yield of ATP rarely reached?
	· Reduced NAD  formed  in first 3 stages of aerobic respiration is used in other reactions instead of in oxidative phosphorylation
· Some ATP is used up by actively transporting substances into the mitochondria during respiration
· Inner mitochondrial membrane leaky, some protons could leak into matrix without passing through ATP synthase

	Why does anaerobic respiration not produce as much ATP as aerobic respiration?
	· Anaerobic respiration only includes one energy releasing stage, which only produces  2ATP per glucose molecule
· Krebs and oxidative phosphorylation require oxygen so cannot occur in anaerobic respiration

	Compare and contrast anaerobic respiration in mammals and yeast
	· Both reactions ‘buy time’ by providing hydrogen acceptors so that NAD is released and glycolysis can continue
· Both path ways inefficient and wasteful as their products have energy which is unused
· The products are toxic
· While lactate pathway reversible (cori cycle) the ethanol pathway is irreversible

	Define the term respiratory substrate?
	A respiratory substrate is a molecule from which energy can be liberated to produce ATP in a living cell

	Explain the difference in energy values of carbohydrates,lipids and proteins
	· Most of the energy released in respiration comes from oxidation of hydrogen to water.
· The more hydrogens there are in the structure of a molecule, the greater the energy value



