Instructions

Press F4 to view the navigation pane.

Viewing might be easier if you maximize the window
(button on upper right).

Click on the pages (slides) to advance the slides. It is best
to view them in order

This slide presentation is intended to be a lecture. It might
be helpful to take notes as you progress through them. It
IS Important that you understand each slide before
advancing to the next because concepts build upon
previous concepts.



Forms of Energy

These forms of energy are important to life:
o0 chemical

0 radiant (examples: heat, light)

0 mechanical

o electrical

Energy can be transformed from one form to another.

Chemical energy is the energy contained in the chemical bonds
of molecules.

Radiant energy travels in waves and is sometimes called
electromagnetic energy. An example is visible light.

Photosynthesis converts light energy to chemical energy.
Energy that is stored is called potential energy .



Laws of Thermodynamics

1st law: Energy cannot be created or destroyed.

o0 Energy can be converted from one form to another. The sum
of the energy before the conversion is equal to the sum of the
energy after the conversion.

0 Example: A light bulb converts electrical energy to light
energy and heat energy. Fluorescent bulbs produce more
light energy than incandescent bulbs because they produce
less heat.

2nd law: Some usable energy dissipates during transformations
and is lost.
o During changes from one form of energy to another, some
usable energy dissipates, usually as heat. The amount of
usable energy therefore decreases.



Energy Is required to form bonds.

Atoms or molecules Energy  — Larger molecule
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Energy Is released when bonds are broken.




Energy Is released when bonds are broken.

When bonds break, energy is

released. It may be in a form su
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as heat or light or it may be
transferred to another molecule




ATP (Simplified Drawing)
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ATP Stores Energy

Breaking the bonds release
the energy.

The phosphate bonds are

high-energy bonds. / Energy

e

N PN

ATP < ”  ADP + P, +Energy




ATP Is Recycled

ATP (Adenosine Triphosphate) is an energy-containing molecule used
to supply the cell with energy. The energy used to produce ATP comes
from glucose or other high -energy compounds.

ATP is continuously produced and consumed as illustrated below.

ADP + P, + Energy > ATP + H.,0O
(Note: P, = phosphate group)
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Energy
(from glucose or
other high- ADP + |:)i
energy
compounds)



Energy

Energy from breaking bonds in this
molecule is used to form ATP.

ATP ADP + P.
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The energy in ATP can be used to
form bonds in other molecules.

ATP ADP + P.
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Phosphorylation

ATP is synthesized from ADP + P,. The process of synthesizing
ATP is called phosphorylation .

Two kinds of phosphorylation are illustrated on the next several
slides.

0 Substrate-Level Phosphorylation
0 Chemiosmotic Phosphorylation
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SubstrateLevel Phosphorylation

A high -energy molecule (substrate) is used to transfer a
phosphate group to ADP to form ATP.
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High-energy molecule

14



SubstrateLevel Phosphorylation

A high -energy molecule (substrate) is used to transfer a
phosphate group to ADP to form ATP.
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High-energy fnolecule

This bond will be broken, releasing ener
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SubstrateLevel Phosphorylation

A high -energy molecule (substrate) is used to transfer a
phosphate group to ADP to form ATP.
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High-energy molecule

The energy released will be used to bond the

phosphate group to ADP, forming ATP.
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SubstrateLevel Phosphorylation

A high -energy molecule (substrate) is used to transfer a
phosphate group to ADP to form ATP.
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High-energy molecule

An enzyme is needed.
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SubstrateLevel Phosphorylation

Breaking this bond will release energ
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SubstrateLevel Phosphorylation

The energy will be used to form this bo
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SubstrateLevel Phosphorylation

The energy has been transferred from the-eigérgy

molecule to ADP to produce ATP.
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Low-energy molecule

20



Mitochondrion Structure

This drawing shows a mitochondrion cut lengthwise to reveal
Its internal membrane.

Intermembrane Space

Cristae Matrix
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