AEROBIC RESPIRATION:
function of mitochondria
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Lesson objectives

® To establish the relationship between the
structure of mitochondria and the
process of cellular respiration.
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Steps of aerobic respiration

® Aerobic respiration is series of

reactions.

® Main steps are:

)
2)
3)
4)

Glycolysis

Pyruvate oxidation

Citric acid cyc
Electron trans

e or Krebs cycle)

bort chain

(oxidative phosphorylation)

} In cytoplasm

—n mitochondria




What is mitochondria?

® It is powerhouse of the cell.
® Found in eukaryotic cells.
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Mitochondria’s function

® Production of ATP energy in the process
called cellular respiration.

® Three last stages of cellular respiration
take place in mitochondria.
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Mitochondrial structure

® Double-membranous:

< Outer membrane

< Inner membrane

® Matrix

® Intermembrane space

Intermembrane space ) Inner membrane
Small space to quickly Contains ETC and ATP synthase

accumulate protons for oxidative phosphorylation

Matrix Cristae
Has appropriate enzymes and a Highly folded so as to
suitable pH for the Krebs cycle increase SA:Vol ratio



Outer membrane

® Outer membrane is smooth
® More permeable than inner membrane.

Intermembrane space _ Inner membrane
Small space to quickly Contains ETC and ATP synthase

accumulate protons for oxidative phosphorylation

Matrix Cristae
Has appropriate enzymes and a Highly folded so as to
suitable pH for the Krebs cycle increase SA:Vol ratio



Inner membrane

® Inner membrane forms folds called cristae.

® |t contains proteins of ETS (last step of
cellular respiration) and enzymes that
produce ATP energy called ATP synthase.

® It is less permeable than outer membrane.

Intermembrane space ) Inner membrane
Small space to quickly Contains ETC and ATP synthase

accumulate protons for oxidative phosphorylation

Cristae
Highly folded so as to
increase SA:Vol ratio

Matrix
Has appropriate enzymes and a
suitable pH for the Krebs cycle

_ Outermembrane
‘shuttling pyruvate into mitochondrion



Intermembrane space

® Intermembrane space is space between two membranes.

® [t has lower pH than matrix.

® The protons of NADH is pumped into intermembrane
space by proteins of ETS.As a result proton gradient is
formed which is higher in intermembrane space rather that

in matrix.

Intermembrane space ) Inner membrane
Contains ETC and ATP synthase

Small space to quickly sEl |
accumulate protons for oxidative phosphorylation

Cristae
Highly folded so as to
increase SA:Vol ratio

Matrix
Has appropriate enzymes and a
suitable pH for the Krebs cycle



Matrix

Inner space is filled with fluid called matrix.

Matrix consists of water, proteins, enzymes,

Mitochondrial DNA and ribosomes are found in matrix.
Oxidation of pyruvate and Krebs cycle take place in matrix.
ATP produced during ETS by ATP synthase enzyme are
released into matrix.

Intermembrane space ) Inner membrane
Small space to quickly Contains ETC and ATP synthase

accumulate protons for oxidative phosphorylation

Matrix Cristae
Has appropriate enzymes and a Highly folded so as to
suitable pH for the Krebs cycle increase SA:Vol ratio



Let’s do the activity on p. 77




Homework

® Read p. 76-77

® Answer to literacy questions on p 77/.
® New words




