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Figure A4│ Uncropped western blots related to Figure 28a. Modified from Fecher et al. 
(2019), Supplementary Figure 10. 

Figure A5│ Uncropped western blots related to (a) Figure 37b and 38b, and (b) Figure 40b. 
Modified from Fecher et al. (2019), Figure 6 and Figure 7. 
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7.7. Comprehensive statistical information on experiments of this study 

Table A8. Statistical information. Modified from Fecher et al. (2019), Supplementary Table 4. 

Figure Exp. 
# 

Conditions Testing 

1a 2 Electron microscopy - 
1b - Schema - 
 
2 - Schemata - 
 
3a - Pagliarini et al. (2008) Figure 1 
3b - Pagliarini et al. (2008) Figure 4c 
3c - Pagliarini et al. (2008) Figure 4d 
 
4 - Schemata - 
 
5a - Schema - 
5b - Plasmid map - 
5c 3 Expression in cells -
5d - Plasmid map - 
 
6 - Schemata - 
 
7 - Schemata - 
 
8 - See Chapter 3.2.12 - 
 
9 - Schemata - 
 
10a 1 Tissue sections after treatment - 
10b 2 Immunofluorescence staining - 
 
11b ≥5 Expression pattern - 
11c ≥5 Expression pattern -
11d ≥3 Immunofluorescence staining -
11e 2 Expansion microcopy - 

 
12a 10 Mitochondrial transport: 

Anterograde: Cre− (29) vs Cre+ (30); 
Retrograde: Cre− (29) vs Cre+ (30) 

Two-tailed, unpaired Welch’s test: 

t(54.14)=0.2044, P=0.8388; 
t(53.03)=1.288, P=0.2034 

12b 10 Mitochondrial shape: 

Length: Cre− (171) vs Cre+ (222); 
Width: Cre− (170) vs Cre+ (222) 

Two-tailed, unpaired Welch’s test: 

t(353.9)=0.5751, P=0.5658; 
t(353.9)=0.5751, P=0.5658 

12c ≥3 Immunofluorescence staining - 
12d 8  

NMJ size: Cre− (88) vs Cre+ (83); 
AChR density: Cre− (56) vs Cre+ (54); 

Two-tailed, unpaired Welch’s test: 

t(168.9)=0.9931, P=0.3221; 
t(98.37)=0.845, P=0.4002 
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Figure Exp. 
# 

Conditions Testing 

13a - Schema - 
13b 3 Complex I  

CE 
RCR 
SRC 

Two-tailed, unpaired Welch’s test: 

t(7.449)=0.3236, P=0.7551; 
t(6.403)=0.1959, P=0.8507; 
t(6.348)=0.5323, P=0.6126 

13c 3 Complex II CE 
RCR 
SRC 

t(4.336)=0.5852, P=0.5875; 
t(6.431)=0.4233, P=0.6859; 
t(5.644)=0.03813, P=0.9709 

 
14a - Schema - 
14b 2 Electron microscopy - 
14c 1 Western blot - 
 
15a - Schema - 
15b ≥3 Complex I  

CE 
RCR 
SRC 

One-way ANOVA, Tukey’s post hoc: 

F(2, 12)=0.0836, P=0.9203; 
F(2, 12)=0.5447, P=0.5937; 
F(2,15)=0.62, P=0.5512 

Complex II CE 
RCR 
SRC 

F(2, 13)=0.4186, P=0.6665; 
F(2, 13)=0.9171, P=0.4241; 
F(2, 15)=0.3878, P=0.6851 

 
16a - Schema - 
16b ≥5 

5 
Confocal images 
Flow cytometry data 

- 
- 

16c 1 Representative western blot - 
16d 5 Western blot quantification: 

GFP-OMM: IC Tom (5) vs IC GFP (5); 
mito-RFP: IC Tom (5) vs IC GFP (5) 

One-tailed, ratio-paired t-test: 

t(4)=11.03, P=0.0002; 
t(4)=2.411, P=0.0368 

 
17a - Schema - 
17b 4 Representative western blot - 
17c 4 Western blot quantification: 

GFP-OMM: IC GFP 100-50-25-13-5; 
IC GFP 100 vs 50 
IC GFP 100 vs 25 
IC GFP 100 vs 13 
IC GFP 100 vs 5 

mito-RFP: IC GFP 100-50-25-13-5; 
IC GFP 100 vs 50 
IC GFP 100 vs 25 
IC GFP 100 vs 13 
IC GFP 100 vs 5 

One-way Friedman test, Dunn’s post hoc: 

F(4)=8.2, P=0.0720; 
P>0.9999; 
P>0.9999; 
P>0.9999; 
P>0.1014; 

F(4)=7.158, P=0.1211; 
P=0.2946; 
P=0.2946; 
P=0.2946; 
P=0.0556 
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Figure Exp. 
# 

Conditions Testing 

18a ≥5 
≥4 

Confocal images 
Flow cytometry data 

- 
- 

18b 5 Western blot quantification: 

GFP-OMM: IC Tom (5) vs IC GFP (5); 
mito-RFP: IC Tom (5) vs IC GFP (5) 

One-tailed, ratio-paired t-test: 

t(4)=10.33, P=0.0002; 
t(4)=1.867, P=0.0677 

 
19a-c ≥5 

≥3 
Expression pattern; 
Immunofluorescence staining 

- 
- 

 
20-24 - See Chapter 3.2.12.4 
 
25a - See Chapter 3.2.12.4 
25b ≥3 Immunofluorescence staining - 
 
26a 2 Immunofluorescence staining -
26b - Protein sequence alignment 
 
27a - See Chapter 3.2.12.4 
27b ≥3 Immunofluorescence staining - 
 
28a 3 Representative western blot - 
28b 3 Western blot quantification -
28c - See Chapter 3.2.12.4 
 
29a ≥3 Immunofluorescence staining - 
29b 2 Expression pattern - 
29c 2 Immunofluorescence staining - 
29d 2 Immunofluorescence staining - 
 
30a - See Chapter 3.2.12.4
30b ≥3 Immunofluorescence staining - 
 
31 - See Chapter 3.2.12.4 
 
32 - See Chapter 3.2.12.4 
 
33a ≥3 Immunofluorescence staining - 
33b ≥3 Immunofluorescence staining -
 
34 - See Chapter 3.2.12.4 
 
35a ≥3 Immunofluorescence staining - 
35b 1 Immunofluorescence staining - 
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Figure Exp. 
# 

Conditions Testing 

36a - Schema - 
36b 12 Beta-oxidation  

CE 
RCR 
SRC 

One-tailed, unpaired Welch’s test: 

t(11.48)=2.092, P=0.0297; 
t(16.83)=5.028, P<0.0001; 
t(15.86)=5.228, P<0.0001 

36c 9 Complex I  

CE 
RCR 
SRC 

One-tailed, unpaired Welch’s test: 

t(6.352)=0.8558, P=0.2116; 
t(8.527)=0.8953, P=0.1976; 
t(10.87)=1.382, P=0.0973 

36d 9 Complex II  

CE 
RCR 
SRC 

One-tailed, unpaired Welch’s test: 

t(11.21)=0.1861, P=0.4279; 
t(7.615)=0.6322, P=0.2729; 
t(9.102)=1.072, P=0.1556 

 
37a ≥3 Immunofluorescence staining - 
37b 4 Representative western blot; 

Western blot quantification: 

PC vs GC vs A; 
PC mito (5) vs GC mito (5) 
PC mito (5) vs A mito (5) 
GC mito (5) vs A mito (5) 

- 
One-way Friedman test, Dunn’s post hoc: 

F(3)=10.0, P=0.0008; 
P=0.0047; 
P=0.3415; 
P=0.3415 

37c 8 Representative experiment - 
37d 8 Quantification: 

PC vs GC vs A; 
PC mito (7) vs GC mito (5) 
PC mito (7) vs A mito (7) 
GC mito (5) vs A mito (7) 

One-way ANOVA, Tukey’s post hoc: 

F(2, 16)=8.881, P=0.0025; 
t(16)=5.944, P=0.0018; 
t(16)=3.108, P=0.1020; 
t(16)=3.106, P=0.1023 

 
38a ≥3 Immunofluorescence staining - 
38b 6 Representative western blot; 

Western blot quantification: 

 

WT vs WT/FL vs FL; 
WT (4) vs WT/FL (6) 
WT (4) vs FL (8) 
WT/FL (6) vs FL (8) 

- 
One-way REML with Geisser-Greenhouse 
correction, Holm-Sidak’s post hoc: 
 
F(1.023, 6.14)=382.7, P<0.0001; 
t(5)=11.4, P<0.0001; 
t(5)=115.0, P<0.0001; 
t(7)=13.74, P<0.0001 

38c 6 Representative experiment - 
38d 6 Quantification: 

WT vs WT/FL vs FL; 
WT (5) vs WT/FL (6) 
WT (5) vs FL (7) 
WT/FL (6) vs FL (7) 

One-way ANOVA, Tukey’s post hoc: 

F(2, 15)=33.99, P<0.0001; 
t(15)=2.073, P=0.3344; 
t(15)=10.64, P<0.0001; 
t(15)=8.947, P<0.0001 
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Figure Exp. 
# 

Conditions Testing 

39a ≥3 Immunofluorescence staining - 
39b 2 Electron microscopy - 
39c 1 Quantification (mitochondria): 

PC (160) vs GC (134) vs A (120); 
PC (160) vs GC (134) 
PC (160) vs A (120) 
GC (134) vs A (120) 

One-way Kruskal-Wallis, Dunn’s post hoc: 

F(3, 414)=243.8, P<0.0001; 
P<0.0001; 
P<0.0001; 
P<0.0001 

PC (10) vs GC (74) vs A (16); cells - 
 
40a 2 Immunofluorescence staining - 
40b 3 Representative western blot; 

Western blot quantification: 

WT (4) vs +/− (4) vs ko (4) 
WT (4) vs +/− (4) 
WT (4) vs ko (4) 
+/− (4) vs ko (4) 

- 
RM one-way ANOVA, Tukey’s post hoc: 

F(2,6)=460.7, P<0.0001 
t(6)=25.72, P<0.0001; 
t(6)=42.63, P<0.0001; 
t(6)=16.91, P<0.0001 

40c 2 Quantification (PC cells): 

WT (12) vs +/− (8) vs ko (14); 
WT (12) vs +/− (8) 
WT (12) vs ko (14) 
+/− (8) vs ko (14) 

One-way ANOVA, Tukey’s post hoc: 

F(2, 31)=37.45, P<0.0001; 
t(31)=5.254, P=0.0022; 
t(31)=12.23, P<0.0001; 
t(31)=5.444, P=0.0016 

WT (207) vs +/− (189) vs ko (306);   
PC mitochondria 

- 

Quantification (A cells): 

WT (12) vs +/− (10) vs ko (11); 

One-way ANOVA, Tukey’s post hoc: 

F(2, 30)=2.567, P=0.0935; 
WT (135) vs +/− (105) vs ko (119);   
A mitochondria 

- 

 
41a ≥5 Expression pattern - 
41b 2 Immunofluorescence staining - 
41c 2 Immunofluorescence staining - 
 
42a ≥5 Expression pattern -
42b 2 Immunofluorescence staining - 
42c 2 Immunofluorescence staining - 
 
43a-b - 

≥3 
3 
1 

Immunofluorescence staining: 
mouse 
rat 
human 

- 

 
44a ≥3 Immunofluorescence staining - 
44b 3 Immunofluorescence staining - 
44c ≥3 Immunofluorescence staining - 
44d 3 Immunofluorescence staining - 
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Figure Exp. 
# 

Conditions Testing 

45a 2 Immunofluorescence staining - 
45b 2 Immunofluorescence staining - 
45c 2 Immunofluorescence staining - 
46a 1 Immunofluorescence staining - 
46b 1 Immunofluorescence staining - 
 
47 ≥3 Immunofluorescence staining - 
 
48a 1 Immunofluorescence staining - 
48b 1 Immunofluorescence staining - 
48c 1 Immunofluorescence staining - 
48d 1 Immunofluorescence staining -
 
49-51 - Schemata - 
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Index of Abbreviations 

1C 
metabolism 

one-carbon                   
metabolism 

A Astrocyte 
AA Amino acid 
AChR Acetylcholine receptor
ACP Acyl carrier protein 
Acs Acyl-CoA synthetase 
AD Alzheimer’s disease 
ADP Adenosine diphosphate 
ALS Amyotrophic lateral sclerosis
ANLS Astrocyte-neuron lactate 

shuttle 
ANS Ataxia neuropathy spectrum 
APP Amyloid precursor protein 
ASEL One member of Amphid 

neurons, single ciliated 
endings 

ATP Adenosine triphosphate 
AUC Area under the curve 
Aβ Amyloid-beta peptide
Bs Basket cell 
CA1/2 Cornu Ammonis 1/2 of the 

hippocampus 
Ca2+ Calcium ions 
CAG Cytomegalovirus early 

enhancer element, chicken 
β-actin promoter, rabbit β-
globin splice acceptor 

CCCP Carbonyl cyanide m-
chlorophenyl hydrazone 

CE Coupling efficiency 
CMF Crude mitochondrial fraction 
CoA Coenzyme A 

CoQ Coenzyme Q 
Cre Cre recombinase 
Ctr Control 
Cyto Cytosol 
DAPI 4′,6-diamidino-2-

phenylindole 
DHAP Dihydroxyacetone 

phosphate 
DNA Deoxyribonucleic acid 
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ER Endoplasmic reticulum 
ETC Electron transport chain 
FA Fatty acids 
FACSorting Fluorescence activated cell 

sorting 
FAD+ Flavin adenine dinucleotide 
FASP Filter-aided sample 

preparation 
FDR False discovery rate 
G3P Glyceraldehyde-3-

phosphate 
GABA γ-aminobutyric acid 
GC Granule cell 
GCL Granule cell layer 
GCS Glycine cleavage system 
GFP Green fluorescent protein
GFP-OMM GFP localized to the outer 

mitochondrial membrane 
GOTerm Gene ontology term 
GSH Glutathione 
HA Hemagglutinin 
HIER Heat-induced antigen 

retrieval 
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GFP-OMM 
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IMM Inner mitochondrial 

membrane 
IMS Intermembrane space 
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and genomes 
LFQ Label-free quantification 
LS-MS/MS Liquid chromatography–

mass spectrometry/mass 
spectrometry 

LYR protein Protein with leucine-
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MEMSA Myoclonic epilepsy 
myopathy sensory ataxia 
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intermembrane space 
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mRNA Messenger RNA 
mtDNA Mitochondrial DNA 
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synthesis 
NAD+ Nicotinamide adenine 

dinucleotide 
NADPH Nicotinamide adenine 

dinucleotide phosphate 
NMJ Neuromuscular junction 
Nuc Nuclear counter stain 
OCR Oxygen consumption rate 
OMM Outer mitochondria 

membrane 
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of the inner membrane 
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PC Pyruvate carboxylase 
PC Purkinje cell 
PCL Purkinje cell layer 
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PM Plasma membrane 
PPP Pentose phosphate pathway
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dysarthria and 
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tRNA-coding genes 

ΔΨm Mitochondrial membrane 
potential 
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Protein names 

Aars2 Mitochondrial alanine-tRNA 
ligase 

Abcb6 Mitochondrial ATP-binding 
cassette sub-family B 
member 6 

Acadm Medium-chain specific acyl-
CoA dehydrogenase 

Acads Short-chain specific acyl-CoA 
dehydrogenase 

Aco2 Mitochondrial aconitase 
Acot7 Acyl-CoA thioesterase 7 
Acox1 Peroxisomal acyl-coenzyme 

A oxidase 1 
Acsbg Acyl-CoA synthetase 

bubblegum family member 2 
Acsl Long-chain fatty acid-CoA 

ligase 
Acsm5 Acyl-CoA synthetase 

medium-chain family 
member 5 

Acss1/3 Acyl-CoA synthetase short-
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protein kinase 1 

Ak3/4 Adenylate kinase 3/4 
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Asns Asparagine synthetase 
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Atp5po Mitochondrial ATP synthase 

subunit O 
Bcl2 Apoptosis regulator Bcl-2 
Calb Calbindin 
Cat Catalase 

ChAT Choline O-acetyltransferase 
CHCHD2 Coiled-coil-helix-coiled-coil-

helix domain-containing 
protein 2 

Coq8a/b Mitochondrial atypical 
kinase COQ8A/B 

Cox4i1 Cytochrome c oxidase 
subunit 4 isoform 1 

Cpt1a/2 Carnitine O-
palmitoyltransferase 1/2 

CS Mitochondrial citrate 
synthase 

CypD Cyclophilin D/F 
Dao D-amino-acid oxidase 
Drp1 Dynamin-1-like protein 
EAAT2/4 Excitatory amino acid 

transporter 2/4 
Echs1 Mitochondrial enoyl-CoA 

hydratase 
Eci2 Mitochondrial enoyl-CoA 

delta isomerase 2 
Eci2 Mitochondrial enoyl-CoA 

delta isomerase 2 
Emre Mitochondrial essential MCU 
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Emx1 Empty spiracles homeobox 

protein 1 
F0F1ATPase Complex V or mitochondrial 
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Fh Fumarase 
Fis1 Mitochondrial fission 1 

protein 
FUS RNA-binding protein FUS/TLS 
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Sarcoma/Translocated in 
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Gfap Glial fibrillary acidic protein 
Ggc1p Mitochondrial GTP/GDP 

carrier 
Gldc Glycine dehydrogenase
Glo1/2 Glyoxalase 1/2 
Gls/2 Glutaminase, kidney/liver 

isoform 
Glut1/3 Glucose transporter type 1/3
Got2 Glutamate oxaloacetate 

transaminase 2 
Gpt2 Alanine aminotransferase 2 
Gs Glutamine synthetase 
Hk1/2 Hexokinase 1/2 
Hsd17b10 3-hydroxyacyl-CoA 

dehydrogenase type-2 
Idh2/3 Mitochondrial isocitrate 

dehydrogenase 
Ldha/b L-lactate dehydrogenase A/B 

chain 
Ldhd Mitochondrial D-lactate 

dehydrogenase 
MaoB Monoamine oxidase type B 
MAP2 Microtubule-associated 

protein 2 
Mavs Mitochondrial antiviral-

signaling protein 
MCT1-4 Monocarboxylate 

transporter 1-4 
Mcu Mitochondrial calcium 

uniporter 
McuB Mitochondrial calcium 

uniporter regulatory subunit 
MCUb 

McuR1 Mitochondrial calcium 
uniporter regulator 1 

Mdh Malate dehydrogenase 
Me2/3 Malic enzyme 2/3 
Mff Mitochondrial fission factor 
Mfn1/2 Mitofusin-1/2 
mGluR1β Metabotropic glutamate 

receptor 1 
MIC60 MICOS complex subunit 

MIC60 

Micu1-3 Mitochondrial calcium 
uptake protein 1-3 

Mim1 Mitochondrial import 
protein 1 

Mos1 Drosophila mauritiana 
transposon Mos1 

MPC1/2 Mitochondrial pyruvate 
carrier 1/2 

Mpv17l2 Mitochondrial inner 
membrane protein like 2 

Mut Mitochondrial 
methylmalonyl-CoA mutase 

NCLX Mitochondrial 
sodium/calcium exchanger 
protein 

Ndufs1 Mitochondrial NADH-
ubiquinone oxidoreductase 
75 kDa subunit 

Nipsnap1 4-nitrophenylphosphatase 
domain and non-neuronal 
SNAP25-like protein 
homolog 1 

Nme3 Nucleoside diphosphate 
kinase 3 

Nnt NAD(P) transhydrogenase 
Num1 Nuclear migration protein 

NUM1 
Oat Mitochondrial ornithine 

aminotransferase 
Ociad1/2 Ovarian carcinoma 

immunoreactive antigen 
domain–containing protein 
1/2 

OMP25 Mitochondrial outer 
membrane protein 25 

Opa1 Optic atrophy protein 1 
homolog 

ORP5/8 Oxysterol-binding protein-
related protein 5/8 

PCC Propionyl-CoA carboxylase
Pck1/2 Phosphoenolpyruvate 

carboxykinase 1/2 
Pdk1-4 Mitochondrial [pyruvate 

dehydrogenase (acetyl-
transferring)] kinase isozyme 
1-4 
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Pdp1/2 Mitochondrial [pyruvate 
dehydrogenase [acetyl-
transferring]]-phosphatase 1 

Pex11β Peroxisomal membrane 
protein 11B 

Pex11β Peroxisomal membrane 
protein 11B 

Pex14 Peroxisomal membrane 
protein PEX14 

Pex34 Peroxisomal membrane 
protein PEX34 

Pfk1 6-phosphofructo-1-kinase
Pfkfb3 6-phosphofructo-2-

kinase/fructose-2,6-
bisphosphatase 3 

PLCβ3/4 1-phosphatidylinositol 4,5-
bisphosphate 
phosphodiesterase beta-3/4 

Plin5 Perilipin 5 
POLG DNA polymerase subunit 

gamma-1 
Pptc7 Protein phosphatase PTC7 

homolog 
PS45 Presenilin 1 G384A mutant 
Pvalb, PV Parvalbumin 
Pycr Mitochondrial pyrroline-5-

carboxylate reductase 
Rab7 Ras-related protein Rab 7 
RanGAP1 Ran GTPase-activating 

protein 1 
Rmdn3 Regulator of microtubule 

dynamics protein 3; 
Rpl10a 60S ribosomal protein L10a 
Rpl22 60S ribosomal protein L22 
Sfxn3-5 Sideroflexin 3-5 
Slc25a18 Glutamate/H(+) symporter 2 
Slc25a20 Mitochondrial 

carnitine/acylcarnitine 
carrier protein 

Slc25a22 Mitochondrial glutamate 
carrier 1 

Slc25a38 Mitochondrial glycine 
transporter 

Slc6a9 Sodium-/chloride-dependent 
glycine transporter 1 

SNAP25 Synaptosomal-associated 
protein 25 

Snph Syntaphilin 
SOD1 Superoxide dismutase [Cu-

Zn] 
Sucla2 Mitochondrial succinate-CoA 

ligase [ADP-forming] subunit 
beta 

Suclg1 Mitochondrial succinate--
CoA ligase [ADP/GDP-
forming] subunit alpha 

Suclg2 Mitochondrial succinate-CoA 
ligase [GDP-forming] subunit 
beta 

TDP-43 TAR DNA-binding protein 43 
TFAM Mitochondrial transcription 

factor A 
Tom22 Mitochondrial import 

receptor subunit TOM22 
homolog 

Tomm20 Mitochondrial import 
receptor subunit TOM20 
homolog 

VAPB Vesicle-associated 
membrane protein-
associated protein B/C 

VDAC Voltage-dependent anion-
selective channel 

Yme1L1 ATP-dependent zinc 
metalloprotease YME1L1 
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