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Introduction 

 

Parkinson disease (PD) is considered the second most common neurodegenerative 

disorder in the world and is related mainly with aging. PD is characterized by loss of dopaminergic 

neurons and formation of protein aggregates, such as α-synuclein [1], leading to motor 

dysfunction, and impairment of cognitive and memory functions [2]. The pathology and 

symptoms of PD are well described, although its mechanisms and causes remain unclear. One 

mechanism involved in PD is mitochondrial dysfunction [3]. Mutation in genes involved in 

mitochondrial quality control, such as PARK2 and Pink1, produce PD symptoms [4]. These genes 

code for proteins such as PINK1 (PTEN induced kinase 1) that is a serine/threonine kinase 

involved in mitochondrial network quality control [5]. In this work we evaluated mitochondrial 

quality control using Pink1 knockout of Drosophila melanogaster in different lifetime. 

 

Methods  

 

The analyses were performed on O2k-system high-resolution oxygraphy (Oroboros 

Instruments, Innsbruck, Austria). Two male flies were previous homogenized in respiration 

medium-MIR05 (0.5mM EGTA, 3mM MgCl2, 60mM lactobionic acid, 20mM taurine, 10mM 

KH2PO4, 20mM HEPES, 110mM sucrose, 0.1 mg/mL fatty acid free BSA) and added to the 

oroboros chamber containing MIR05 at 37 °C. The protocol consisted of a sequential titration of 

multiple substrates, uncouplers and inhibitors (SUIT protocol) [6]. After signal stabilization, the 

experimental SUIT protocol was performed by sequential addition of pyruvate (5 mM), malate 

(2 mM) and glutamate (10 mM); ADP (5 mM); succinate (10 mM); oligomycin (2.5 μM); carbonyl 

cyanide-4-(tri-fluoromethoxy) phenylhydrazone (FCCP -titrations of 0.25 μM until reaching the 

maximum oxygen consumption); rotenone (0.5 μM); malonate (5 mM) and antimycin (2.5 μM). 

In order to evaluate the mitochondrial quality control, mitochondrial control factors were 

calculated;OXPHOS coupling efficiency, ETS coupling efficiency, respiratory control ratio and 

excess capacity factor. We consider each assay as one experimental replicate, our results are 
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presented as a media of 5 different assays. Statistical analyses were performed using t-test to 

demonstrate significant difference between control flies and Pink1 knockout flies. 

 

Results and discussion 

 

Our results demonstrate that knockout flies of Pink1 with 3 days of life did not present 

difference in any mitochondrial control factors evaluated. On the other hand, knockout flies of 

Pink1 with 15 days had a significant decrease in all mitochondrial control factors evaluated. 

Taken together, our results showed that damage in mitochondrial network caused by Pink1 

deletion is more harmful with aging. The Pink1 gene is responsible for codify a serine threonine 

kinase (PINK1) responsible for maintaining mitochondrial quality control trough the autophagy 

process. In depolarized mitochondria, there is an accumulation of PINK1 on mitochondrial 

membranes, resulting in a recruitment of Parkin which is a ubiquitin ligase normally located on 

cytosol and involved in autophagosome formation [7]. The formation of phagosome starts the 

mitophagy process that is defined as selective removal of damaged mitochondria from 

mitochondrial network. With our results we demonstrate that accumulated damage is capable to 

change mitochondrial control factors, however, young knockout Pink1 flies did not present 

alterations in mitochondrial factors, apparently maintaining the quality of mitochondrial network 

even with the loss of PINK1 effects. 
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Figure 1: Mitochondrial control factors in Pink1 knockout flies with 3 days of age. (A) OXPHOS coupling efficiency 
(1-L/P). (B) ETS coupling efficiency (1-(L/E)). (C) Respiratory control ratio (P/L). (D) Excess capacity factor (1-
(P/E)). Data are reported as mean ± S.E.M., n=5. 
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Figure 2. Mitochondrial control factors in Pink1 knockout flies with 15 days of age. (A) OXPHOS coupling efficiency 
(1-L/P). (B) ETS coupling efficiency (1-(L/E)). (C) Respiratory control ratio (P/L). (D) Excess capacity factor (1-
(P/E)). Data are reported as mean ± S.E.M., n=5. *Indicates p < 0.05 as compared to the control group. 

 


