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Origin of mitochondria 
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•  Without mitochondria, there would be no multicellular 
organisms 

•  To function properly, when resting, our body needs 
3x1018 molecules of ATP in every second  

•  During one day we produce on average 70kg of ATP 

•  70% of this energy is consumed by brain 

 

Some facts…. 
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Mitochondria – the powerplant of the cell  
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Midichlorians – power to the Jedi 

"Without the midi-chlorians, life could not exist, and 
we would have no knowledge of the Force. They 
continually speak to us, telling us the will of the 
Force. When you learn to quiet your mind, you'll hear 
them speaking to you." 
 
Qui-Gon Jinn, to Anakin Skywalker – Star Wars Ep.1 
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Human fibroblasts 

Mouse heart 
Mouse lung 



Universität zu Köln 

Mitochondria form a network and are very dynamic 
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The central dogma of biology 

Transcription 

RNA 

Translation 

Protein 

DNA 
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Factors for  
mitochondrial  

translation  
 

DARS2, 
VARS2,  
IARS2, 

SARS2....  
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The role of amino acid tRNA synthetase   
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Mitochondrial Respiratory Chain (MRC) 
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•  Every 30 minutes a child is born who will 

develop a mitochondrial disease by age 10.  

•  At least 1 in 200 individuals in the general 
public have a mitochondrial DNA mutation 
that may lead to development of disease. 

•  M i t o c h o n d r i a l  d i s e a s e s s h o u l d b e 
considered in any patient with unexplained 
multi-system involvement with a progressive 
course. 

•  100s of different diseases genetically 

•  Even in individuals with the same mutation, 
there are different symptoms that can change 
over time  

•  Challenging to diagnose and even more to 
treat 

Mitochondrial Diseases 
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Mitochondrial aaARS genes 
 
•  Mutat ions in al l mitochondrial tRNA 

synthetases cause devastation diseases  

•  The inc red ib le var ie ty in d iseases 
presentation is not understood  

•  Unfortunately there is no treatment 
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Correlative studies  

versus  

“Intervention” studies 
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ｩ Blackwell Publishing Ltd. Paediatric and Perinatal Epidemiology 2004, 18, 88-92 

Paediatric and Perinatal Epidemiology, (2004) 18(1):88 - 92 
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 Dars2/Ckmm-Cre mice:  
heart & skeletal muscle 

DARS2-deficient mice 

Dars2 +/+ 
Dars2 -/- 
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Dogan et al. (2014) Cell Metabolism

Summary of Dars2 deficiency  
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(1) DARS2/CaMKII-Cre mice: adult 
forebrain neurons 

(2) DARS2/Plp-Cre mice: myelin producing 
oligodendrocytes and Schwann cells 
 

DARS2-deficient mice 
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Strong neurodegeneration after 25 weeks – CaMKII-cre 
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Loss of neurons after 25w – CaMKII-cre 
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DARS2 depletion leads to the neuronal loss 
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Loss of neurons is followed by strong neuroinflammation  
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