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Response to Ader Journal Club by Hyun Sung and Peter 

Hollenbeck 

In our study, “Compartmentalized Regulation of Parkin-Mediated Mitochondrial Quality 

Control in the Drosophila Nervous System In Vivo”, we evaluated a current model of 

the PINK1/Parkin pathway in regulating mitochondrial transport and in targeting 

dysfunctional mitochondria for organelle turnover. By quantitatively determining 

mitochondrial motility, morphology and membrane potential with the localization of 

autophagic vacuoles, we tested whether we obtained the predicted phenotypes in 

Parkin deletion mutants, and we discovered that in vivo measurements produced 

results contradictory to the current model.  Overall, the Journal Club author has 

understood and clearly reviewed our work. However, we would like to clarify two 

issues.  

 

First, Ader states that “Because most mitochondrial biogenesis is thought to occur in 

the cell body, with mitochondria then transported distally (Davis and Clayton, 1996), 

the authors speculated that lower levels of axonal mitochondria in Parkin-null 

Drosophila results from an inability of mutant neurons to transport mitochondria from 

the cell body to the axon”. To explain the lower levels of axonal mitochondria in 

Parkin-null Drosophila, we raised the possibility that the disruption of the fission-fusion 

balance in cell bodies by Parkin perturbation may physically disrupt the entry of 

dysfunctional organelles into the axon. This possibility was proposed because a Parkin 

deficit produced higher degrees of mitochondrial connectivity in motor cell bodies and 

a lower density of organelles in axon. This was in the absence of significant axonal 

mitochondrial dysfunction, since we verified that the remaining mitochondria in mutant 

axons displayed the normal morphology, motility and metabolic state.  

 

Second, Ader suggests that “Parkin-dependent mitophagy is believed to not be 
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induced under starvation conditions”, however, in fact we tried to trigger starvation-

induced autophagy because we could not detect any axonal mitophagy events under 

normal physiological conditions in vivo. This treatment was used to attempt to induce 

macroautophagy and/or to remodel mitochondria rather than to induce Parkin-mediated 

mitophagy, Indeed, fasting larvae for 6 hours did produce fragmented mitochondria that 

are highly suitable for autophagic engulfment. However, there was no detectable 

axonal mitophagy even in control animals under either normal physiological or 

starvation conditions, so we could not test any hypothesis about the role of Parkin in 

axonal mitophagy in vivo. 


