Exercise walk-through

12.2

Respiration

A-Level Biology



Energy & Respiration

I—Anaerobic respiration

Anaerobic respiration

Without oxygen, only glycolysis runs. Fermentation regenerates NAD:
m mammals — lactate

m yeast — ethanol + COs

Far less ATP than aerobic respiration.



Energy & Respiration
[

Anaerobic respiration

Anaerobic respiration, in detail

in mammals

actate

lycolysis
[glucose pyruvate

(makes a little ATP)

ethanol + COQﬂn yeast

this regenerates NAD so glycolysis can keep running (far less ATP than aerobic)

Without oxygen, only glycolysis runs.



Energy & Respiration

I—Anaerobic respiration

Rice and waterlogged roots

A root of a plant that grows in water, seen in cross-section. The big white gaps
are the aerenchyma — connected air channels that let oxygen diffuse all the way
down to roots sitting in oxygen-poor mud



Energy & Respiration

I—Anaerobic respiration

ATP — the energy currency, continued

energy from respiration
(phosphorylation)

[ADP + Pi] ATP

energy released for the cell
(active transport, movement, building)

Respiration adds a phosphate to make ATP; the cell breaks it off again to release
energy



Energy & Respiration

I—Anaerobic respiration

How ATP is made, and what RQ tells you

phosphorylation

chemiosmosis

the respiratory quo-
tient

the values

why lipid is lowest

above 1.0

direct transfer of a phosphate group to ADP — substrate-
level phosphorylation

protons pumped across a membrane flow back through
ATP synthase, which makes the ATP

RQ — CO2 produced
O9 used

carbohydrate 1.0, protein about 0.9, lipid about 0.7

it is the most reduced substrate, so it needs the most oxy-
gen per carbon

means some respiration is anaerobic — CO2 released with
no oxygen used

RQ identifies the substrate being respired. Measuring it on germinating seeds or inver-
tebrates in a respirometer is the standard practical.



A-Level Biology

Exercises 2.1:2.2

2.1 State where in a eukaryotic cell each stage occurs: glycolysis; Krebs cycle; oxidative
phosphorylation. [3]

2.2 State the net number of ATP molecules made directly in glycolysis. [1]



A-Level Biology

Exercises 2.1:2.2

2.1 State where in a eukaryotic cell each stage occurs: glycolysis; Krebs cycle; oxidative
phosphorylation. [3]

2.1

e glycolysis — cytoplasm; Krebs cycle — mitochondrial matrix; oxidative phosphorylation
— inner mitochondrial membrane

2.2 State the net number of ATP molecules made directly in glycolysis. [1]

2.2
e 2 (a net gain of 2 ATP)



A-Level Biology

Exercises 3.1-3.2

3.1 In which stage does oxygen act as the final electron acceptor? 1]

D A glycolysis
B the link reaction
C the Krebs cycle
D oxidative phosphorylation

3.2 What is produced when pyruvate undergoes lactate fermentation in a muscle?  [1]

D A ethanol and carbon dioxide
B lactate
C acetyl coenzyme A
D citrate



A-Level Biology

Exercises 3.1-3.2

3.1 In which stage does oxygen act as the final electron acceptor? 1]

D A glycolysis
B the link reaction
C the Krebs cycle
D oxidative phosphorylation

3.1D

« In oxidative phosphorylation oxygen is the final electron acceptor

3.2 What is produced when pyruvate undergoes lactate fermentation in a muscle?  [1]

D A ethanol and carbon dioxide
B lactate
C acetyl coenzyme A
D citrate

3.2 B

« In mammals, anaerobic respiration converts pyruvate to lactate



A-Level Biology

Exercise 3.3

3.3 (a) Describe what happens in the link reaction. 3]

(b) Explain how the folding of the inner mitochondrial membrane into cristae helps
respiration. [2]
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Exercise 3.3

3.3 (a) Describe what happens in the link reaction. 3]

(b) Explain how the folding of the inner mitochondrial membrane into cristae helps
respiration. 2]

3.3
(a)

 pyruvate enters the mitochondrial matrix; it loses a COs (decarboxylation) and is
oxidised to a 2C acetyl group, reducing NAD; the acetyl group joins coenzyme A to
form acetyl coenzyme A

(b)

 cristae give a large surface area for more electron carriers and ATP synthase, so more
ATP is made



A-Level Biology

Exercise 3.4

3.4 (a) Explain how ATP is made during oxidative phosphorylation, with reference to
protons and ATP synthase. (4]

(b) Explain why anaerobic respiration releases far less energy than aerobic respiration.|2]



A-Level Biology

Exercise 3.4

3.4 (a) Explain how ATP is made during oxidative phosphorylation, with reference to
protons and ATP synthase. (4]

(b) Explain why anaerobic respiration releases far less energy than aerobic respiration.|2]

3.4
(a)

Full solution on next slide



A-Level Biology

Full solution 3.4

3.4
(a)

« energetic electrons pass along the electron transport chain, releasing energy; this
pumps protons across the inner membrane into the intermembrane space; the pro-
tons flow back into the matrix through ATP synthase; this flow provides energy to
make ATP (chemiosmosis)

(b)

« anaerobic respiration uses only glycolysis, without the link reaction, Krebs cycle and
oxidative phosphorylation that release most of the ATP



