Lesson Overview

9.2 The Process of
Cellular Respiration
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THINK ABOUT IT

things up?

Food burns! How does a
living cell extract the energy
stored in food without
setting a fire or blowing

Glycolysis

What happens during the
process of glycolysis?

Glycolysis

compound.

What happens during the process of glycolysis?

During glycolysis, 1 molecule of
glucose, a 6-carbon compound,
is transformed into 2 molecules of
pyruvic acid, a 3-carbon

Glycolysis

Glycolysis is the first stage
of cellular respiration.

During glycolysis, glucose is
broken down into 2
molecules of the 3-carbon
molecule pyruvic acid.
Pyruvic acid is a reactant in
the Krebs cycle.

ATP and NADH are
produced as part of the
process.
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ATP Production

The cell
“‘deposits” 2
ATP molecules
into its
“account” to
get glycolysis
going.
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ATP Production

Glucose
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NADH Production

Glucose
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Glycolysis does not require oxygen,

2 NADH molecules are 2 Pyronic Acid i )
produced for every o so it can quickly supply energy to
molecule of glucose TG cells when oxygen is unavailable.
that enters glycolysis.
Glycolysis The Krebs Cycle
Glucose .
it S « What happens during
CYTOPLASM oo
K the Krebs cycle?
Q9
= 99
2@ 5@ * Where does the
o ng et Krebs cycle occur?
zpwov%?md
To Eliaron B Krel:s Cydle
Transport Chain




The Krebs Cycle

What happens during the Krebs cycle?

During the Krebs cycle, pyruvic acid
is broken down into carbon dioxide in
a series of energy-extracting
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The Krebs Cycle

The Krebs cycle is
also known as the
citric acid cycle
because citric acid is
the first compound

reactions. formed in this series
of reactions. v
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Energy Extraction
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Energy Extraction
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Electron Transport and ATP Synthesis

How does the electron transport
chain use high-energy
electrons from glycolysis and
the Krebs cycle?

Electron Transport and ATP Synthesis

How does the electron transport chain use high-energy electrons from
glycolysis and the Krebs cycle?

The electron transport chain
uses the high-energy
electrons from glycolysis and
the Krebs cycle to convert
ADP into ATP.




Electron Transport

NADH and FADH, pass their
high-energy electrons to
electron carrier proteins in the
electron transport chain.
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Electron Transport

At the end of the electron
transport chain, the electrons
combine with H* ions and
oxygen to form water.
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Electron Transport

Energy generated by the electron
transport chain is used to move H+ ions
against a concentration gradient across
the inner mitochondrial membrane and
into the intermembrane space.

ATP Production

H+ ions pass back across the mitochondrial
membrane through the ATP synthase,
causing the ATP synthase molecule to spin.
With each rotation, the ATP synthase attaches
a phosphate to ADP to produce ATP.

How much energy does
cellular respiration
generate?
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The Totals The Totals

How much energy does cellular respiration generate?

Together, glycolysis, the Krebs
cycle, and the electron transport
chain release about 36 molecules
of ATP per molecule of glucose.




Energy Totals

In the presence of
oxygen, the
complete
breakdown of
glucose through
cellular respiration
results in the
production of 36
ATP molecules.
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Energy Totals

This represents
about 36 percent of
the total energy of
glucose. The
remaining 64
percent is released
as heat.
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Energy Totals

The cell can generate ATP from just
about any source, even though we've
modeled it using only glucose. Complex
carbohydrates are broken down into
simple sugars like glucose. Lipids and
proteins can be broken down into
molecules that enter the Krebs cycle or
glycolysis at one of several places.




