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What is

CELL TRAFFICKING

Process of signals and metabolites exchange between 

cellular compartments.



MEMBRANE TRAFFICKING
Traditional vesicular trafficking

MEMBRANE CONTACT SITES

AUTOPHAGY

CYTOSKELETAL TRANSPORT

What is

CELL TRAFFICKING

Process of signals and metabolites exchange between 

cellular compartments.



Ferreira et al. 2021; García-Cazorla 2022

49 genes
(2011)

>370 genes
(2024)

One of the largest categories in the IMD

What is

CELL TRAFFICKING

Process of signals and metabolites exchange between 

cellular compartments.



All processes are interrelated 





MEMBRANE TRAFFICKING



Movement OUTSIDE from the cell. 
Secretory pathway and membrane proteinsEXOCYTOSIS

Weigel, Cell 2021



Movement OUTSIDE from the cell. 
Secretory pathway and membrane proteinsEXOCYTOSIS

ER – Golgi defects mutations affecting

Early onset

Late onset

Congenital-postnatal µcephaly + ID TRAPP

NDD, adquired µcephaly + muscle TANGO2, TRAPP

Motor dysfunction TANGO2





Movement INSIDE to the cell. 
Secretory pathway and membrane proteinsENDOCYTOSIS



Movement INSIDE to the cell. 
Secretory pathway and membrane proteinsENDOCYTOSIS

A Rapid recycling
A 

BC

C Membrane receptors recycling

B Degradation via autophagy



Movement INSIDE to the cell. 
Secretory pathway and membrane proteinsENDOCYTOSIS

RETROMER: “Master regulator”, avoids lysosomal degradation

Gershilk et al, Curernt Biol 2017. 

Lee et al, Nature Comm 2016. 

1- Endosome recruits retromer
2- Cargo binds retromer via SNX27
3- Membrane deformation via SNX-BAR
4- Tubulation SNX-BAR + Actin + WASH complex



Movement INSIDE to the cell. 
Secretory pathway and membrane proteinsENDOCYTOSIS

Endosomal Sorting Complexes Required for Transport 
(ESCRTs) 



Movement INSIDE to the cell. 
Secretory pathway and membrane proteinsENDOCYTOSIS

Golgi - endoseomes defects

Complex early-onset encephalopathies that may 
associate with multisistemic involvement

SLC9A6

Late endosome - lysosome defects

Neonatal seizures

Complex multisystemic

Peripheral neuropathy

HOPSANDs (HOPS Associated Neurological Disorders)

ATP6A2

SNAP29

RAB7

Lysosome biogenesis defects Lowe syndrome
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AUTOPHAGY



AUTOPHAGY cellular pathway for the degadation of dysfunctional  components 
through a lysosome-dependent regulated mechanism



LYSOSOME:
a cellular hub

endocytosis + 
cell trafficking

metabolism

cell signaling

inter-organelle 
communication

immunologic 
processes



Noboru Mizushima, et al. Methods in Mammalian Autophagy Research, Cell, 2010







AUTOPHAGY DEFECTS AS

PRIMARY CAUSE OF THE DISEASE

Beta-propeller Protein-Associated Neurodegeneration 

(BPAN)

Caused by 
mutations in WDR45

Neurodegenerative 
metabolic disease

Bi-phasic 
clinical course



AUTOPHAGY DEFECTS AS

PRIMARY CAUSE OF THE DISEASE

Deneubourg et al., Autophagy 2022



AUTOPHAGY DEFECTS AS

UNDERLYING ELEMENTS OF PATHOPHYS.



MEMBRANE CONTACT SITES
Not membrane trafficking strictly, but crucial for communcation



MEMBRANE CONTACT SITES



TRANSPORT ALONG THE CYTOSKELETON
Not an IMD per se, but probably will fall in the category in the future



TRANSPORT ALONG THE CYTOSKELETON



Blood + 
immune system
Haematopoiesis
Cytokine release
Pathogen removal

Respiratory 
system
Mucociliary clearance

Endocrine, 
musculoskeletal, 

cardiovascular
….

Nervous system
CNS development

Neuronal homeostasis
Synaptic communication





CELL TRAFFICKING

Cell trafficking is essential for cell function 
and represents a growing disease category

All cell trafficking processes are 
interconnected

Studying the cellular basis of cell 
trafficking is critical to understand their 
pathophysiology and define new 
treatments

Autophagy is a promising therapeutic 
target for these and other disorders
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