
977 proteins, 14 tissues

Human protein atlas 
Transcriptomics data of 55 

tissues 
(Consensus dataset of HPA and 

GTEx, TMM normalized)

Filtering for 1136 
mitochondrial 
genes 

Exclusion criteria: 
1.Gene missing in 
HPA 
2.Missing values in 
gene expression

Human Mitocarta 3.0 
1136 genes, 149 pathway 

annotations

1134 genes, 55 tissues

Missing/ 
excluded genes: 
RP11_469A15.2 

TSTD3

+

Extrapolation of 3729 (27%) 
missing values  

NAextrapolated = 1/2*min(Protein)

Removal of proteins that were not 
detected in any tissue 

(163 proteins, not detected in the 
original mitocarta dataset)

Mouse Mitocarta 3.0 
1140 proteins, 14 tissues

A
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Human GTEx dataset 
Transcriptomics data of 54 

tissues and 948 total donors

Filtering for 1136 
mitochondrial 
genes 

Human Mitocarta 3.0 
1136 genes, 149 pathway 

annotations

1133 genes, 55 tissues, 
948 donors

Missing genes: 
SOC2, CMC4, 

ATP5MF-PTCD1

+
TMM normalization
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Mean difference
***

6.7x ⬆︎

D

Brain tissues that 
largely do not oxidize 
lipids

Anabolic tissues 
that use lipids for 
gluconeogenesis 
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A MOUSE FAO specialization HUMAN FAO specializationB

Liver 6.9x higher FAO gene expression 
compared to  all other tissues (on average)
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8.9x
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Fold 
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Individual differences
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E FAD-DEPENDENT ENZYMES 
Gene-level mitotyping

Complex I subunits

ρLiver = -0.3 *** 
ρCortex = 0.57 ***

Cortex

Liver

F FAD-DEPENDENT ENZYMES 
Pathway-level mitotyping

Spearman’s rho 
ρLiver = 0.75 *** 
ρCortex = 0.093

FAO and complex II 
across donors

Cortex

Liver

G
Complex I subunit score



Complex I FAO

B COMPARISON OF NORMALIZATION METHODS
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5 fold difference 5 fold difference

9 fold difference 13 fold difference
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Whole blood
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CI / all other pathways ratio
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4.3x⬆︎ Complex I priority 
relative to all other tissues

Average CI ratio per tissue relative to all other pathways
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p < 0.001 
G = -1.46
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mitoPPS: AVERAGED CORRECTED PATHWAY RATIOS ACROSS 148 PATHWAY PAIRS

COMPLEX I mitoPPS ACROSS 55 HUMAN TISSUES

D

E

ESTIMATING PATHWAY PRIORITIZATION FROM CORRECTED PATHWAY RATIOS

Complex I : Fatty acid oxidation ratio 
correction 

CorrectedRatioTissue = RatioTissue / RatioAverage 

Complex I CorrectedRatioCortex = 273 / 81 = 
3.4 

Complex I CorrectedRatioLiver = 21 / 81 = 0.3

RatioCortex = 273

RatioLiver = 21

92

39

40

4971

27

16

210

253

14

Ratios
CI CorrectedRatioCortex = 3.4

CI CorrectedRatioLiver 

= 0.3

0.5

0.5

0.60.9

0.3

0.2
0.2

Corrected ratios

2.6

3.1

1.1

Repeat for all pathway pairs (e.g. 
CI:CII, CI:Fisson, CI:Urea cycle,…)

39 0.5

RatioAverage  = 81

CI:FAO Cortex = 3.4

mitoPPSCI_Cortex = 2.6

mitoPPSCI_Liver = 1

CI:FAO Liver = 0.3

Complex I mitochondrial Pathway Priority Score (mitoPPS): 

Average Complex I corrected ratios across 148 pathway pairs

Complex I corrected ratios cortex

C

Complex I corrected ratios liver

Average priority

High priority

Low priority

Cortex

Liver

A PATHWAY PRIORITIZATION

Low PW1 
High PW2

MitoPathway 2

M
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High PW1 
High PW2

Low PW1 
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Average 
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Priority shift towards 
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PW2 relative to PW1

MitoPathway 2

BPATHWAY RATIOS
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BA mitoPPS MitoPathway zscore

Same row 
and 
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order

C D
mtDNA 

pathways 
ρ = 0.73*** 

Non-mtDNA 
pathways 
ρ = 0.31***

All pathways 
ρ = 0.19***
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