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SUMMARY 
 
Abnormal early  endosomal enlargement  was widely  characterized in the brain of
indiv iduals  with Down syndrome  and Alzheimer’s  disease pat ients .  In both diseases,
it  precedes amyloid depos it ion and c l inical symptoms,  thus  const itut ing one of  the
earl ies t  neuropathological alterat ions.  However,  this  early  phenotype was
characterized with  convent ional l ight  microscopy at  a resolut ion above the ac tual
s ize of  early  endosomes.  
 
Here,  for the f irs t  t ime,  we used ult ras t ruc tural imaging and super-resolut ion l ight
microscopy to rev is it  the  endosomal compartment  in Down syndrome. Important ly  we
combine this  morphological characterizat ion with  dynamic  and molecular s tudies  to
unravel mechanisms.  
 
Major results  are the fol lowing:  
Ult ras t ruc tural s tudies  on unf ixed material unequivocally  show that  early  endosomes
are normal-s ized and more  numerous.   
Dynamic  s tudies  reveal that  endocytos is  is  unchanged in Down syndrome while
endosomal recyc ling is  increased and late endosome-dependent  degradat ion is
delayed.  
 
RNA sequenc ing revealed a subgroup of  dif ferent ial ly -expressed genes related to
cargo sort ing in the endosomal  compartment .  
Finally,  we show that  the level of  the key endosomal regulator phosphat idy l inos itol-3-
phosphate is  decreased in  Down syndrome, in accordance with published data in
Alzheimer’s  disease.  
 
Altogether,  we show new morphological,  dynamic  and molecular deregulat ions
implicated in endo-lysosomal  dys funct ions and protein t raf f ick ing in Down syndrome
and Alzheimer’s  disease.  These results  prov ide new  hypotheses to explain
endosomal abnormalit ies  in DS and AD and bring ins ights  into the comprehens ion of
the role  the endo-lysosomal pathway in both pathologies .
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