
Mitochondrial Protein Import: biogenesis of 

mitochondrial outer membrane proteins 
 TIM23 complex have 2 conformations: TIM23 motor an TIM23 sort. 

 o 

TIM23 motor are able to associate with PAM (Pre-sequence Associated Motor). In general, TIM23 motor 

facilitates import into mitochondrial matrix. This requires membrane potential across intermembrane as a 

driving force. It also needs ATP hydrolysis as an additional driving force provided by the chaperone 

mitochondria HSP70. 

o o Mitochondria HSP70 will bind ATP and will hydrolise it and use it as an energy source to trap the 

protein and pull it across the membrane. 

o o The sort complex differs in the precursor that it imports and also in the architecture of the complex. 3 

components are conserved between the motor and the sort, TIM50, TIM17 and TIM23. 

o It is the TIM21 that make the sort form unique. 

o TIM21 promotes interaction of the sort complex with the respiratory chain. The association of the 

respiratory chain with TIM23 sort complex localizes the membrane potential to the vicinity of this 

complex since the membrane potential is the only driving force that is required for the import via TIM23 

sort complex. 

o This version of the complex imports precursors with an N-terminal presequence in the addition to the 

transmembrane domain or hydrophobic stop transfer signal. 
o 

o When this version of the precursor is imported through the TIM23 complex, once the anchor or the stop 

transfer signal is reached, it holds a rest of the precursor in the channel. This initiates release of this 

protein into the intermembrane. 

o So the common thing between TIM23 motor and TIM23 sort are the N-terminal 

precursor and the TIM17, TIM 23 and TIM50. 

How are different classes of outer membrane protein delivered to the outer 

membrane? 
 The outer membrane of mitochondria houses many different proteins with different topology. That 

means that there are numerous unique import pathways that facilities the entry of these different proteins 

into the outer membrane. 

 It serves as a barrier for all the organelle from the rest of the cell. SAM (sorting and assembly 

machinery) complex 

 It facilitates the assembly of a specific class of protein referred to as beta barrel protein. 

 Beta barrels are protein like GFP that have largely beta sheet or beta strand in its structure. 

 Beta barrels are usually found in the outer membrane of bacteria. 

 Because of the theory of endosymbiosis and the evolution of chloroplast and mitochondria from 

bacteria, you can also find beta barrel proteins exclusively in the outer membrane of mitochondria and 

chloroplast. 

 This machinery was to a certain extent conserved from bacteria to humans. 

 In bacteria, beta barrel protein was inserted to the outer membrane via the OMP85 protein and the 

homologue of this protein in eukaryotic cells is referred to as SAM 50. It 


