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Outline
§ MPAN and C19orf12: a brief overview

§ Recent findings from the lab (unpublished and published)

§ Outlook



q Pathogenic variants in C19orf12 are the genetic cause of MPAN. MPAN can be inherited as an AR 
(Hartig et al., 2011) or AD (Gregory et al., 2019) disorder. Mosaicism is also reported (Angelini et al., 
2023)

q C19orf12 expression in human 
tissues (GTEx Analysis Release V8)

q Co-regulation of C19orf12 expression with genes from the fatty acid 
biosynthesis pathway and increased expression during adipocyte 
differentiation (Hartig et al., 2011)

MPAN and C19orf12



MPAN and C19orf12
q C19orf12 is localized to mitochondria (Hartig et al., 2011), ER 
(Landouré et al., 2013), ER-mitochondria contact sites 
(Venco et al., 2015)

q No primary mitochondrial defect in the largest MPAN fibroblast cohort (n=18) (Hartig et al., 2011;
Zanuttigh et al., 2023)

q Conflicting reports on mitochondrial impairment in MPAN (Shao et al., 2022; Chen HY et al., 2023)

ERMitochondriaC19orf12 overlay



C19orf12 and lipid metabolism

Free fatty acid (FA) buffering/Lipid 
homeostasis 

Energy reservoir

Regulation of autophagy

Immunity



C19orf12 and lipid metabolism 
o  human white adipose tissue

In human patient cohorts, C19orf12 expression in was inversely correlated with obesity-associated clinical 

human adipose 
progenitor cells (hAPCs)

o Reduced b-oxidation

o Reduced basal lipolysis but normal isoprenaline-induced (maximal) lipolysis 

o Transcriptomics: Inverse correlation between C19orf12 expression and body fat, adipocyte cell 
volume, plasma triglyceride levels and insulin resistance, not affected by sex.

Klingelhuber et al., 
2024
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C19orf12 and lipid metabolism
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C19orf12 and lipid metabolism
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Ø Detection of LC3-II by immunofluorescence
Ø Ratio LC3-II/LC3-I by western blotting

Autophagy 
inducers (i.e., 

starvation, 
mitochondrial 

uncouplers, Torin 
1,…)

C19orf12 and lipid metabolism
o  Regulation of autophagy



Zanuttigh et al., 2023
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C19orf12 and lipid metabolism
o  Regulation of autophagy

Fibroblast ID Relationship
to index

Protein variant

Control 1 Healthy individual p. [=];[=] 
Patient 1 Index p. [Gly69Argfs*10];[Gly69Argfs*10] 



Patient 2 Control 1 Control 2 Control 2
OE C19orf12

Control 1Patient 2 Control 2 Control 2
OE C19orf12

Zanuttigh et al., 2023

C19orf12 and lipid metabolism
o  Regulation of autophagy

Fibroblast Relationship
to index

Protein variant

Patient 2 index p. [Asp18Gly];[Leu132Gln] 
Control 1 Healthy individual p. [=];[=] 
Control 2 Healthy individual p. [=];[=] 



Zanuttigh et al., 2023
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C19orf12 and lipid metabolism
o  Regulation of autophagy
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Fibroblast Relationship
to index

Protein variant

Patient 2 index p. [Asp18Gly];[Leu132Gln] 
Control 1 Healthy individual p. [=];[=] 



Goto et al., 2018

C19orf12 and lipid metabolism
o  Immunity Protein 

identity
Human C19orf12

Drosophila CG3740

Drosophila Nazo

28%
38%

48%

Ø No investigation of the lipid 
metabolism/LDs in Nazo mutant flies 



Outlook

1. Functional biomarkers (Autophagy, lipid signature, ferroptosis) in 
MPAN to be used in screening approaches for the identification of 
therapeutic compounds (autophagy-modulating drugs, anti-obesity 
drugs) or to be modulated by dietary regimes.

2. Metabolic hypothesis of MPAN: neurodegeneration as a 
consequence of dysregulated lipid metabolism (reduced ketone 
bodies for the brain, elevated adiponectin, altered membrane 
composition)

3. Functional overlap between MPAN and BPAN (Autophagy; lipid 
metabolism)
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