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What Is
CELL TRAFFICKING

Process of signals and metabolites exchange between
cellular compartments.
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MEMBRANE TRAFFICKING
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MovementOUTSIDEom the cell
Secretornypathwayand membraneproteins

ER¢ Golgidefectsmutationsaffecting

Earlyonset Congenitabostnatal |cephaly+ IDTRAPP
NDD adquireducephaly+ muscleTANGO2, TRAPP

Lateonset| Motor dysfunction TANGO?2
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OFEN  Mitochondrial dysfunction
associated with TANGO2 deficiency
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doi:10.1093/brain/awab161 BRAIN 2021: 144; 2610-2615 | 2610
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HOPS-associated neurological disorders "
(HOPSANDs): linking endolysosomal
dysfunction to the pathogenesis of dystonia

(®Edoardo Monfrini,»? Michael Zech,?* Dora Steel,>® Manju A. Kurian,*>®
Juliane Winkelmann®%7-8 and ®Alessio Di Fonzo?
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AU TO P HAG ar pathway for thelegadationof dysfunctional component
hreugh a lysosomelependent regulated mechanism
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Preautophagosomal
structure (PAS)

Starvation

© ©
Rapamycin — mTOR —

Torini

Lithium / T
Trehalose

SMERs Knockout/knockdown
BH3 mimetics of ATG genes
(nucleation step)
PI3K inhibitors
(wortmannin, 3-MA)
ULK1 dominant negative

Presence of
marker proteins

Phagophore or
isolation membrane

‘ Lysosome

\

Autophagosome

Knockout/knockdown of Bafilomycin A1

ATG genes Vinblastine
(elongation step) Nocodazole
Atg4BC74A

Atg16L1 dominant negative

LC3/Atg8

Autolysosome

> Amino acids
etc.

Bafilomycin A1
NH4CI, Chloroquine

Protease inhibitors
(E64d, pepstatin A etc.)

LYSOSOMAL PROTEINS

NoboruMizushima et al.Methodsin MammalianAutophagyResearchCel| 2010
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Table 2 | Human diseases linked to autophagy and clinical translation

Disease

Mechanism

Autophagy activation in neurodegenerative diseases

Alzheimer disease

U ©
(>
% Parkinson disease

ALS

Huntington disease

M, |
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mTOR inhibition (via 5-HT R activation)
Inhibition of AKT-mTOR pathway
ACAT1 inhibition

mTOR inhibition

AMPK activation

Lysosomal acidification

GSK3p and IMPase inhibition

Unclear mechanism

MTMR14 (autophagy inhibitor) inhibition
NRF2 activation

TFEB activation

Beclin 1 complex activation

TFEB regulation

Beclin 1 activation

Unclear mechanism

MTMR14 inhibition

mTOR inhibition

Unclear mechanism

Compounds

AVN-211; Lu AE58054 (idalopirdine); SB-742457
rAAV/A vaccine

F12511

Rapamycin, latrepirdine and metformin
Resveratrol and resveratrol-like small molecules
Nicotinamide

Lithium

Berberine

AUTEN-67

DMF

Curcumin analogue

BECN1 gene transfer

TFEB gene

Dual GLP-1-GIP receptor agonists

Berberine

AUTEN-67

Rapamycin

Berberine



AUTOPHAGY DEFECTS AS
PRIMARY CAUSE OF THE DISEASE
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AUTOPHAGY DEFECTS AS

PRIMARY CAUSE OF THE DISEASE
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AUTOPHAGY DEFECTS AS
UNDERLYING ELEMENTS OF PATHC
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HOPS-associated neurological disorders
(HOPSAND:s): linking endolysosomal
dysfunction to the pathogenesis of dystonia

(®Edoardo Monfrini,»*? Michael Zech,>* Dora Steel,>® Manju A. Kurian,>*¢
Juliane Winkelmann®%7+8 and (Alessio Di Fonzo?
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Article s e N Y Molecular Medicine

Unraveling autophagic imbalances and therapeutic
insights in Mecp2-deficient models

Alessandro Esposito /"™ Tommaso Seri’®)!, Martina Breccia?, Marzia Indrigo’,
Giuseppina De Rocco“''?, Francesca Nuzzolillo®, Vanna Denti‘® 4, Francesca Pappacena
Gaia Tartaglione', Simone Serrao " 4, Giuseppe Paglia®, Luca Murru'"'5, Stefano de Pretis®,

Jean-Michel Cioni', Nicoletta Landsberger ©©''2, Fabrizia Claudia Guarnieri (2% &
13X
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%@ MEMBRANE CONTACT SITES

Not membrane trafficking strictly, but crucial foommuncation
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MEMBRANE CONTACT SITES

ER-Endosome:
-Parkinson Disease: VPS13C

ER-Lipid droplet:
-Spastic Paraparesis

U v BSCI 2 (Seipin) (*),
REEP1 and ATL1 (Atlas-
fin-1)

Lipid droplet-peroxisomes
-Spastic Paraparesis: Spastin
(SPAST), ABCD1

(ATP-binding cassette sub-fa-
mily D member 1)

ER-Mitochondria

-Amyotrophyc Lateral Sclerosis:
TARDBP, alphal receptor, VAPB,
SigR1

-Alzheimer’s Disease: Presenilin,
alpha-synuclein

-Spastic Paraparesis: REEP1, SigR1
-Chorea-Acanthocytosis: VPSI3A
-CMT: MEN2, alpha-synuclein
-GM1 gangliosidosis

-Parkinson’s Disease: VDACT
-Epileptic encephalopathy: PACSZ

ER-Golgi (TGN):
-Amyotrophyc Lateral Sclerosis: VAPB
-Intellectual disability: CERT1

T Endosome-Lysosome-Lipid droplet:

VPS13A and VPS13C bind to the ER, tethering
it to mitochondria (VPS13A), to late
endosome/ lysosomes (VPS13C) and to lipid
droplets (both VPS13A and VPS13C).

Choreoacanthocytosis: VPS13A
Parkinson’s Disease: VPS513C
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TRANSPORT ALONG THE CYTOSKE

Not an IMDper se but probably will fall in the category in the future
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TRANSPORT ALONG THE CYTOSKE

KIFSA, KIF5C, KIF1A,
| KIF1C, KIF14, KIF16A,
— KIF4A, KIF7, KIF12A,

ci cinesin  KIF11, KIF10, KIF6,
Q KIF15, KIF2A, KBP
e L

Retr-ograde transport Microtubules

TUBA1A, TUBAS, TUBB, TUBB2,
TUBB2B, TUBB3, TUBB4A,

DYNC1H1, DCTN1, TUBB4B, TUBB6, TUBG1
BICD2, LIS1, NDE1
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Nervous system\

CNS development
Neuronal homeostasis
Synaptic communication

Respiratory

system
Mucociliary clearance

Endocrine,
musculoskeletal, .
Immune system

cardiovascular Haematopoiesis

X P Cytokine release
Pathogen removal

Blood +
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KIF5A, KIFSC, KIF1A,
KIF1C, KIF14,
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