Klinikum rechts der Isar
Technische Universitat Minchen

MPAN, autophagy, and lipid metabolism:
what we know and still don't know

3 AISNAF meeting
10-11 May 2024

Arcangela luso, PhD
Institute of Neurogenomics, HMGU
Institute of Human Genetics, TUM




Outline

= MPAN and C19o0rf12: a brief overview

» Recent findings from the lab (unpublished and published)

=  Qutlook

HELMHOLTZ MUNICI?



MPAN and C190rf12

U Pathogenic variants in C7190rf12 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)

O C190rf12 expression in human
tissues (GTEx Analysis Release V8)
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Q Co-regulation of C190rf12 expression with genes from the fatty acid
biosynthesis pathway and increased expression during adipocyte
differentiation (Hartig et al., 2011)
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MPAN and C190rf12

Q C190rf12 is localized to mitochondria (Hartig et al., 2011), ER
(Landouré et al., 2013), ER-mitochondria contact sites
(Venco et al., 2015)
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O No primary mitochondrial defect in the largest MPAN fibroblast cohort (n=18) (Hartig et al., 2011;
Zanuttigh et al., 2023)
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O Conflicting reports on mitochondrial impairment in MPAN (Shao et al., 2022; Chen HY et al., 2023)
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C190rf12 and lipid metabolism
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C190rf12 and lipid metabolism
o  human white adipose tissue
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o Reduced B-oxidation
o Reduced basal lipolysis but normal isoprenaline-induced (maximal) lipolysis

o Transcriptomics: Inverse correlation between C190rf12 expression and body fat, adipocyte cell
volume, plasma triglyceride levels and insulin resistance, not affected by sex.

Klingelhuber et al.,
2024



C190rf12 and lipid metabolism
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C190rf12 and lipid metabolism
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C190rf12 and lipid metabolism
o  Regulation of autophagy
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» Detection of LC3-Il by immunofluorescence
» Ratio LC3-1l/LC3-I by western blotting
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C190rf12 and lipid metabolism
o  Regulation of autophagy

Untreated 3h CCCP 6h CCCP 24h CCCP

)

U
N
o
o

*

LC3B

Control 1

-
(8]
e

LC3 puncta
fluorescence (A.

Patient 1

o O
¢ o © o
(1

Fibroblast ID

Protein variant

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

Zanuttigh et al., 2023



C190rf12 and lipid metabolism
o  Regulation of autophagy
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Fibroblast Relationship
to index
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C190rf12 and lipid metabolism

O

Immunity

REVIEW ARTICLE
Lipid droplets in pathogen infection and host immunity

Yan-jie Tan', Yi Jin?, Jun Zhou'** and Yun-fan Yang**

As the hub of cellular lipid metabolism, lipid droplets (LDs) have been linked to a variety of biological processes. During pathogen
infection, the biogenesis, composition, and functions of LDs are tightly regulated. The accumulation of LDs has been described as a
hallmark of pathogen infection and is thought to be driven by pathogens for their own benefit. Recent studies have revealed that
LDs and their subsequent lipid mediators contribute to effective immunological responses to pathogen infection by promoting
host stress tolerance and reducing toxicity. In this comprehensive review, we delve into the intricate roles of LDs in governing the
replication and assembly of a wide spectrum of pathogens within host cells. We also discuss the regulatory function of LDs in host
immunity and highlight the potential for targeting LDs for the diagnosis and treatment of infectious diseases.

Keywords: lipid droplet; lipid mediators; pathogen; host immunity

Acta Pharmacologica Sinica (2024) 45:449-464; https://doi.org/10.1038/541401-023-01189-1
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» No investigation of the lipid
metabolism/LDs in Nazo mutant flies

Goto et al., 2018
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(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.

: neurodegeneration as a

consequence of dysregulated lipid metabolism (reduced ketone
bodies for the brain, elevated adiponectin, altered membrane

composition)

between and (Autophagy; lipid

metabolism)

in Health and Disease

RESEARCH Open Access

Lipid droplet accumulation in Wdr45-deficient
cells caused by impairment of chaperone-
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mediated autophagic degradation of Fasn
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