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ATP — the energy currency

AT P and su bst rates ATP =FffE£f7 % stores energy in its terminal phosphate bond. Hydrolysis to ADP +

P; releases it; respiration (and photosynthesis) rebuilds ATP.

ATP is a short-term, mobile energy currency — not a store. Cells make it as they
need it.

L ATP and substrates

Substrates and RQ

Aerobic respiration

Respiratory quotient [0} RQ = CO, produced / O used. Carbohydrate = 1.0;

lipid = 0.7; protein ~ 0.9. An RQ above 1 suggests anaerobic respiration as well.




The four stages

Glycolysis

u glycolysis #fEfi# — in the cytoplasm 4ffa 5
m link reaction %37 [/ & Krebs cycle 52 & 7 H{ER — the matrix 5

= oxidative phosphorylation S({¢#f£ (), — the inner membrane
Reduced NAD & FAD carry hydrogen to the membrane.

glucose —{ glycolysis p pyruvate:
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ZANTZATP + 2 reduced NAD

Glucose #7j#E (6C) is split into
two pyruvate F7E (3C).

It spends 2 ATP but makes 4
— anet 2 ATP (plus reduced
NAD) — and needs no oxy-
gen.
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L Aerobic respiration

Krebs cycle

Oxidative phosphorylation

The link reaction makes acetyl
CoA Z @t A, which joins the
cycle. Each turn:

reduced NAD, + acetyl CoA (2C)

FAD; ATP
u decarboxylation fii# —
releases CO,

m dehydrogenation fii5 -
reduces NAD & FAD

CO; out
reduced NAD

CO, out
reduced NAD

outer membrane

inner membrane
folded into cristae

intermembrane space (H' build up)

H* pumped up
ATP synthase:
H flow back
matrix Oy+ e H" — ATP

S H,0

Makes most of the ATP:

m electrons pass the electron
transport chain #F{&i54E,
pumping protons

m protons flow back through
ATP synthase ATP &
(chemiosmosis 1/ %i£i%)

m oxygen &5 is the final
electron acceptor — water

Anaerobic respiration

glycolysi

(makes a little ATP)

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

{lactate] in mammals

Without oxygen, only glycolysis
runs. Fermentation %[
regenerates NAD:

= mammals — lactate Z| /i

m yeast ## &k — ethanol Z
+ CO,
Far less ATP than aerobic
respiration.




_ COy produced
" Oy used
6
= s =1.0
m Lipids are less oxidised, so they need more
oxygen = RQ =~ 0.7.
m An RQ above 1.0 means some anaerobic
respiration is also happening.

RQ identifies the sub-
strate: carbohydrate 1.0,
protein ~ 0.9, lipid =~ 0.7.
Above 1.0 = extra COy
from anaerobic respira-
tion.

Topic 12 — key takeaways Check yourself

Where in the cell does glycolysis happen?

o ATP o Glycolysis

o What is the net ATP gain from glycoly-
the cell's energy currency; ADP + glucose to pyruvate; net 2 ATP, sis?

P; no Oy

o What is the final electron acceptor?
Krebs cycle Chemi i . .
e Y o emiosmosis o What does yeast make in anaerobic res-
iration?
decarboxylation & ATP synthase makes most ATP; piration/
dehydrogenation O, accepts e~

I Answers 1. the cytoplasm 2.2 ATP 3. oxygen

A |ribose @@ Q@

4. ethanol and CO,




