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Biochemical Pathway and Coupled Reaction
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ADP
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Coupled reaction

Coupling energy-requiring reactions with the splitting
of ATP molecules is one of the key processes that
help cells manage energy. The two parts of a coupled
reaction (ATP-splitting and the endergonic reaction)
take place in concert, separate parts of a single
process.
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Biochemical pathway
A biochemical pathway consists of a series of
enzyme-catalyzed chemical reactions. The prod-

uct of each reaction in a pathway becomes the
reactant of the next reaction in the pathway.
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3-carbon
sugar phosphate

3-carbon
sugar phosphate

3-carbon
pyruvate
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Krebs Cycle

T

1 The Krebs cycle begins when the two-carbon
fragment of an acetyl-CoA is attached to a four-
carbon molecule (the starting material).

=i

.

2 The resulting six-carbon
molecule is then oxidized
[ 6-carbon molecule |  @s an NAD" is reduced,

| 4-carbon molecule | . 0-0-0-000 SiAD forming ZDOI.. COsis
: 00 formed, removing a

(Starting material) \ NADH om‘_\do: atom.

Z>UIJ

4 Then, the resulting four-
carbon molecule is
oxidized as an FAD and
an NAD* are reduced, FADH2
forming FADH, and NADH.
As a result, the four- .
carbon starting material | 4-carbon molecule |
is regenerated, completing o000
the cycle.

[+

CO2

3 Next, the resulting five-
. carbon molecule is

|_5-carbon molecule |  oxidized as another

NAD* is reduced,

forming NADH.

2 Another COs is

formed, removing

another carbon atom,

and a coupled reaction

generates ATP from

ADP and P.

Krebs Cycle
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Mitochondrion

membrane

.....
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Mitochondrion

HOLT BioSources / Teaching Transparencies 20



HRW material copyrighted under notice appearing earlier in this work.

B1oSo

TEACHING TRANSPA

Chloroplat
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Photosystems and
Electron Transport
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Cross section
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Calvin Cycle

~

3 molecules

1 The Calvin cycle begins when a carbon
atom from a CO, molecule is added to CO2 2 The resulting six-carbon molecule is
a five-carbon molecule (the starting material). T O unstable and immediately splits,

forming two three-carbon molecules.

T

6 molecules
3-carbon compound

3 molecules

3 ADP

3ATP
5 Most of the reduced
three-carbon molecules are
used to regenerate the five-
carbon starting material, thus
completing the cycle.

5-carbon compound

6 ATP

3 Then, through a series of
ﬁ SALE reactions, energy in the
form of a phosphate group
from ATP is added to the
- three-carbon molecules, and
6 NaDPH they are reduced by the
6 NADP*  addition of hydrogen from

NADPH.

00000
(Starting material)

Calvin Cycle

5 molecules

3-carbon compound — 6 molecules

o000 3-carbon compound

" 4 The reduced three-carbon
molecules may combine to
make glucose, a six-carbon
sugar, or may be used to
make other organic molecules.

1 molecule
3-carbon compound

Glucose and other organic molecules
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