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What are the mitochondria?

¥ Mitochondria are thought to have evolved from bacteria via
endosymbiosis. mile. ~y bacierio. fused with ewKasyohic

ATP
¥ They play a critical role in the generationof metabomru:

eukaryotic cells
2 Generation of ATP from the breakdown of carbohydrates and fatty acids

¥ They contain theirown DNA, which encodes tRNAs, rRNAs, and 13

‘mitochondrial proteins. |
9 mmitochondrial proteins (~1500) are encoded{bythelnticleap

¥ Most mitochondrial proteins are translated on free cytosolic ribosomes’

and imported into the organelle.
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Structure

¥ Outer membrane anytWng Cun get inside in

¥ Inner membrane

» contains @ highlpereentage (>70%) ef proteir
2 Forms folds (cristae) to increase surface area

2 Function; oxidative phosphorylation, ATP
generation, transport of metabolites

2 impermeable to most ions and small molecules

¥ Intermembrane space ~thing g0 ouk and in

2 Composition is similar to the cytosol

¥ Matrix ~y

@ contains the mitochondrial genetic system and
the enzymes responsible for the Krebs cycle
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Properties and features

¥ They are located in cells requiring’high-energy use
such aSEJREPEBR~Ymeans therV® ol Gasemly locaked

¥ They are dynamic
: o - Ladepend on feeds o cenl
< Exchange genetic materaal_‘_ tate of milo
< Regulate autophagy Stake ot mivo.
2 Cell survival
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Mitochondrial proteins

¥ The nucleargenome encodes for Mmost mitochondrial proteins including
those requiredfor DNA replication, transcription, translation, oxidative
phosphorylation, and enzymes for mitochondrial metabolism.

¥ The proteins encoded by these genes (~99% of mitochondrial proteins)
are synthesized on free cytosolic ribosomes and imported into the
mitochondria as completed polypeptide chains.

Protein Import and Mitochondrial Assembly

Proteins are targeted to the Tom complex in
the mitochondrial outer membrane by N-

terminalpresequences. Y C—- - -
¥ The protein passes through a channel : : Rag3*
(translocase) called thé'Tom complex on the P \
outer membrane followed by passing Amphipethic a-hetix | || |f [ ‘.] e
through another channel (translocase) called L)
theTim'complex in the inner membrane. K
¥ The presequence is then removed and ,3 l l I g~
protein folding is completed. . L.\ Nolo o o ofc
¥ Some proteins with transmembrane ; ] 4 o
domains exit The inner membrane channel oo N o Al O R
laterally into the inner membrane. = ' / S
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Targeting of inner membrane proteins
12

¥ Some inner membrane proteins encoded by the mitochondrial genome
are inserted via Oxatranslocase,

Tim translocase ~2 insert proten inside mido- maleix o€ inlo lnner membrane

Tom 7 3 9¢k piolein inside through outer membrane
oOXa| » ~ inser mitocChondriak Protein inlo | inner membrane

Mitochondrial phospholipids
Phosphatidyl.serine ~y tnside milo.
¥ Phosphatidylcholine and phosphatidylethanolamine are synthesized in the

ER and carried to mitochondria by proteins.

¥ Phosphatidylserine cap then be synthesized from
phosphatidylethanolamine in the mitochondria.
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