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ATP and “High Energy Phosphate”

Adenosine Triphosphate NH, Adenosine Diphosphate NHy
(ATP) (ADP) AN
N7 N\ N | \>
o o o |11V + H,0 o o ) o
50 0 0 NN —— 09 O N o ¢
O—IlD—O—]l"—O*]}’~O—CH2 0 AG™ =-30.5 kJ/mol O_E_O_W—O_CHz e} + O—IHD—OH
(”) (”) (”) i B 0 0 H H 0
H H H H Inorganic
OH OH OH OH phosphate
Adenosine Triphosphate NH, Adenosine Monophosphate NH,
N7 N\ N | \>
o o o L) +mo & N © ©
0¢ 9 9 W 2 oo, 09 9
0~P—0-P~0-P~0—CH, 0 AG™® = -32.3 kJ/mol 0-P—=0—CH, 0 + O0-P-0-P-OH
O O O 1 H 0 H H 0
H
H H H Pyrophosphat
o o OH OH 'yrophosphate
ATP ADP AMP Adenosine
+H20 +H20 +H20
AP~ NP~ —A-O~P) ——A-@) ——A
NG° = ~ =30 kd/mol NG° = ~ —14 kJ/mol
“Low Energy Phosphate”
?@
©0 H 4 o_ OH + 1,0 H A o_ OH o0
OH H EE— OH H + O-p-OH
OH AG™ =-13.9 kd/mol OH (0]
H OH H OH Inorganic

phosphate



Other Energetic Molecules
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Redox Processes
Redox Processes

n = number of electrons
NG° = —nFNE° 7= Faraday constant = (96485 Joules/(Vemol)

ANE°” = Reduction potential difference Nernst equation
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Membrane Energetics

For entering a compartment

AG = RTln(CCi” )+ Z TAY

out




Oxidative Phosphorylation and Photo-phosphorylation
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