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In open systems, cells require E to perform work

(chemical, transport, mechanical)

Light
E flows into ecosystem as Sunlight e"erg\’§§§
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chemical E Photoéynthesis
O, released as byproduct \ In chloroplasts

Cells use someof chemical E in Cellular respiration
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CH,O, + 60, 2 oH,O + 6CO, + ATP
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Photosynthesis: endergomc (requires E)
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Redox Reactions (oxidation-reduction)
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Reactants Products
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Energy Harvest

Energy Is released as electrons “fall” from organic

molecules to O, L
Broken down into steps: WUL’(M u
Food |(Glucose] > [NADH|> ETC > 32
Jermi
wwﬂ electron acceptor Q(M;m/l

NAD* picks up 2e- and 2H* = NADH (stores E) 6

NADH carries electrons to the electron transport
chain (ETC)

\ETC: transfers e- to O, to ma|<e|—l\\(20; releases energy




NAD+* as an electron shuttle

2e +2H*
2 e +\H+
Dehydrogenase
Reduction of NAD*

+ 2[H] =
(from food) Oxidation of NADH




Electron Transport Chain

{_ﬁ Controlled ~
SH*+ 2 e release of & (/U""%/
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Explosive
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(a) Uncontrolled reaction (b) Cellular respiration
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Stages of Cellular Respiration
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Overview of Cellular Respiration
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