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Supplementary Figure 1  

 

Suppl. Fig 1. Neuronal somaƟc area remains stable under nanomolar rotenone treatments. A) 
RepresentaƟve phase-contrast images of primary corƟcal neurons captured before and aŌer treatments 
across the different experimental condiƟons. B) Morphometric analysis of neuronal soma size. Individual 
neuronal cell bodies (80–120 neurons per condiƟon) were manually traced using the free-hand selecƟon tool 
in ImageJ (Fiji). Data are presented as a bar graph with individual data points represenƟng single cells. 
StaƟsƟcal analysis was performed using One-Way ANOVA on the means of 3-4 independent samples across 
all condiƟons, showing no staƟsƟcally significant differences between control (CTR) and rotenone-treated 
groups (p > 0.05). 
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Supplementary Figure 2 

 

Suppl. Fig 2. Metabolic Phenotype of corƟcal neurons under chronic 3nM Rotenone Treatment. A) 
Hierarchical clustering heatmap showing significantly different intracellular metabolites by LC-MS in corƟcal 
neurons treated with Rot 3nM for 24h or 3-7 days (Color scale: from blue to red). B-C) Enriched metabolites 
pathways in corƟcal neurons treated with Rot (3 nM) on day-7 (up- and downregulated, respecƟvely) showing 
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the enriched metabolic pathways and the corresponding enrichment raƟos (ER) and P-value (Color scale: light 
to dark red). 

 

 

Supplementary Figure 3 

 

Suppl. Fig 3. QuanƟtaƟve and qualitaƟve baseline assessment of core mitochondrial dynamics proteins 
under sub-toxic rotenone exposure. (A) RepresentaƟve immunoblots for P(Ser616)-Drp1, total Drp1, OPA1, 
and Mfn2 in primary corƟcal neurons treated with low nanomolar Rot (10 and 50 nM) for 3, 6, and 24h. β-
acƟn was used as internal loading control. (B–D) Densitometric quanƟficaƟon profiles expressing individual 
protein targets as % of CTR. Data bars represent the mean of biological duplicates (N=2) performed as a 
preliminary quality control threshold screen, with error bars indicaƟng the range (±SE). These integrated 
screens demonstrate a stable baseline profile of the core fusion and fission machinery under sub-toxic 
treatments, in contrast with the marked significant degradaƟon cascades triggered exclusively above the 
neurotoxic threshold (200 nM; Figure 9). 
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Supplementary Figure 4 

 

Suppl. Fig 4. Temporal and concentraƟon-dependent profile of the 100-kDa Opa1 funcƟonal long isoform 
(L-Opa1) in primary corƟcal neurons. Densitometric quanƟficaƟon of the specific 100-kDa long molecular 
weight band (L-Opa1), corresponding to the primary cleavage substrate of stress-induced mitochondrial 
proteases. Primary corƟcal neurons were treated with vehicle (CTR) or neurotoxic concentraƟons of Rotenone 
(Rot: 200, 400, 800 nM) for 3, 6, and 24h. Data are expressed as a percentage of the respecƟve control (% of 
CTR) and represent the mean ± SEM of five independent biological replicates. StaƟsƟcal analysis was 
performed via Two-way ANOVA and Dunnet test; *p < 0.05, **p < 0.01, ***p < 0.001 vs CTR. The temporal 
profile reveals a maximal acute structural collapse of the funcƟonal L-Opa1 pool at 6h, followed by a parƟally 
aƩenuated, stable chronic stabilizaƟon at 24h within the resilient surviving neuronal subpopulaƟon. 
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Results of Normality tests and other StaƟsƟcal analysis 
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Supplementary M&M 

All anƟbodies used in this study have been previously used by the corresponding author in Western 
blot experiments published in Martorana et al., CDD 2018; Goglia et al., FEBS J 2024).  

List of AnƟbodies used  

Phospho-DRP1 (Ser616) (D9A1) Rabbit Monoclonal AnƟbody, Cell Signaling Technology #4494  

 

 

Phospho-DRP1 (Ser637) rabbit AnƟbody, Cell Signaling Technology #4867  
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DRP1 (D6C7) Rabbit Monoclonal AnƟbody, Cell Signaling Technology #8570 

 

 

Mitofusin-2 (D2D10) Rabbit Monoclonal AnƟbody, Cell Signaling Technology #9482 
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(612607) BD TransducƟon Laboratories™ Purified Mouse AnƟ-OPA1 

 

 

SQSTM1/p62 Cell Signaling Technology, rabbit anƟbody #5114 

 

beta-AcƟn (8H10D10) Cell Signaling Technology Mouse Monoclonal AnƟbody #3700 
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Western Blots in Figure 9A 

Panel A1(right) shows the nitrocellulose membrane with the molecular weight markers and how the 
membrane was cut immediately above the band corresponding to 55 KDa. The upper membrane 
was probed for P(616)-Drp1, stripped and reprobed for Drp1, while the lower part of the membrane 
was probed for β-acƟn, to normalize for protein content (not shown in the main figure).   
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Panel A2(right) shows the nitrocellulose membrane with the molecular weight markers and how the 
membrane was cut immediately above the band corresponding to 55 KDa. The upper membrane 
(#2B) was probed for Opa1. The lower membrane (#2A) was probed for Mfn2. Please note that, 
although membranes are both labelled #2, they are disƟnctly labelled in the lower part and the 
markers are different. The lower parts of the membranes were probed for β-acƟn (β-acƟn for Mfn2 
was used in the main figure 9A).  
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Panel A3(leŌ) shows the two nitrocellulose membranes used for the 3h samples, showing the 
molecular weight markers and how both membranes were cut immediately above the band 
corresponding to 55 KDa.  

The upper membrane 2 was probed for P(616)-Drp1, stripped and reprobed for Drp1, while the 
upper membrane 4 was probed for Opa1 (mouse anƟbody), stripped and reprobed for Mfn2 (rabbit 
anƟbody). The lower part of both membranes was probed for β-acƟn, to normalize for protein 
content. The β-acƟn for Opa1 and Mfn2 (lower films) has been used in main figure 9A. 
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Western Blots in Figure 9D 

The upper membrane (labelled 6) was cut immediately above the band corresponding to 55 KDa, 
probed for P(637)-Drp1, stripped and reprobed for Drp1, while the lower part of this membrane was 
probed for β-acƟn (used in the main figure). The lower membrane (labelled 1) was directly probed 
for p62, stripped and probed for β-acƟn (parallel lanes were loaded with other samples not showed 
in this work). 

 

 

 

 

 

 

 

 



61 
 

Full Blots for Supplementary Figure 3 

Nitrocellulose membranes were cut immediately above the band corresponding to 55 KDa. 
Membrane 1 was probed for P(S616)-Drp1, stripped and reprobed for total Drp1. Membrane 3 was 
probed for Opa1 (mouse anƟbody), stripped and reprobed for Mfn2 (rabbit anƟbody). The lower 
parts of both membranes were probed for β-acƟn.  Please note that while some markers (parƟcularly 
OPA1) exhibit a dense exposure profile, they fully demonstrate a stable, unaltered expression 
paƩern under sub-toxic treatments compared to the marked degradaƟon cascades observed above 
the neurotoxic threshold (200 nM; Figure 9). 

 

 

 


