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Dissecting the distinct functions of mitochondria



Mitochondrial metabolism is necessary 
for tumorigenesis.
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What functions of mitochondrial 
metabolism are necessary for 

cell proliferation and epigenetics? 
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DNA polymerase gamma (POLG) is necessary for 
mitochondrial DNA (mtDNA) replication.
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Dominant negative POLG depletes mtDNA 
encoded RNA transcripts.

Ty Wang
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Loss of mitochondrial DNA does not 
induce cell death.
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Loss of mitochondrial DNA decreases oxygen 
consumption rate (OCR).
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Loss of mitochondrial DNA decreases mitochondrial 
membrane potential.
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Loss of mitochondrial DNA increases
glucose catabolism.
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Loss of mitochondrial DNA induces dependence on 
glycolysis for survival.
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Loss of mitochondrial DNA induces AMPK 
activation.
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Loss of mitochondrial DNA diminishes cell 
proliferation rate.
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Quantification of Histone modifications using Silac.

Yingming Zhao 

He Huang

Minimal changes in methylation and acetylation of H2B and H4.
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Loss of mitochondrial DNA decreases specific 
histone H3 acetylation.



Mitochondria metabolism is necessary for 
cell proliferation and specific histone 

acetylation.
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Electron transport chain couples electron flux to 
proton pumping.
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NDI1 and AOX expression uncouples electron flux from 
proton pumping in cells with depleted mitochondrial DNA.
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AOX-NDI expression does not restore 
mitochondrial DNA. 
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AOX-NDI expression restores oxygen consumption 
rate in isolated mitochondria. 

Seahorse Biosciences
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Study of the metabolic profile of the cells
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AOX-NDI expression maintains levels of TCA cycle 
metabolites. 
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AOX-NDI does NOT restore mitochondrial 
membrane potential. 
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Is electron flux (TCA cycle) sufficient to 
restore cell proliferation and histone 

acetylation? 



Electron flux (TCA cycle) is sufficient to restore 
histone acetylation. 
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Electron flux (TCA cycle) is NOT sufficient 
to restore cell proliferation. 



Electron flux (TCA cycle) is NOT sufficient to 
restore increased glucose catabolism. 
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Electron flux (TCA cycle) is NOT sufficient to restore 
glucose dependency for survival. 
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Electron flux without proton pumping is NOT sufficient 
to alleviate energetic stress. 
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Loss of ATPIF1 allows the maintenance of mitochondrial membrane potential
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Loss of mitochondrial DNA decreased mitochondrial 
mass.



Loss of mitochondrial DNA alters mitochondrial morphology
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Let Us Meet Again

We welcome you all to our future conferences of

OMICS  International

Please Visit:
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www.conferenceseries.com
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