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Adenosine diphosphate ADP
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A key site of ATP synthesis is the mitochondria.
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Here we see ATP synthase, along with other complexes, embedded in

the inner membrane of the mitochondria.
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Notice the proton gradient formed by the high concentration of

hydrogen ions above the inner membrane and the lower concentration

below the membrane.
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ADP and Pi are now visible. These molecules are the substrates for

ATP synthesis.
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A hydrogen ion, or proton, enters the ATP synthase complex.
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The upper part of the ATP synthase complex rotates as each new

proton enters the complex.
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After the upper portion of the complex has rotated three times, ADP

and Pi are combined by the lower portion of the complex to form ATP.



The top of the ATP synthase
complex rotates in small
increments as protons pass

rotations are required to
produce one ATP molecule.

While the other complexes in
the electron transport chain
maintain the hydrogen ion, or i . ——
proton, gradient, ATP synthase !
uses the gradient to synthesize ¥
ATP from ADP and Pi.

https://www.youtube.com/watch?v=3y1dO4nNaKY
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https://www.youtube.com/watch?v=3y1dO4nNaKY
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“As long as the laws of
thermodynamics are operative,
not even one biopolymer will form
spontaneously without a pre-
existing machine.”

A.C. Mclintosh,

Information and entropy - top-down or
bottom-up development in living systems?
Int. J. of Design & Nature and
Ecodynamics. Vol. 4, No. 4 (2009)
351-385
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“A machine is a device for
capturing energy from its
surroundings such that it will be
able to constrain such energy to do
work.”

A.C. Mcintosh,

Information and ¢ntropy - top-down or
bottom-up development in living systems?
Int. J. of Design & Nature and
Ecodynamics. Vol. 4. No. 4 (2009)
351-385
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-Intelligence

-Machines
-Energy
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“Moreover, intelligence precedes
both machines and information
systems, and wherever information
interacts with the physical world,
there i1s a measurable

thermodynamic effect.”
A.C. Mclntosh,

Information and entropy - top-down or
bottom-up development in living systems?
Int. J. of Design & Nature and
Ecodynamics. Vol. 4, No. 4 (2009)
351-385
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