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A Rab5 domain concentrates tethering proteins that catch incoming vesicles.

Its assembly on endosomal membranes begins when a Rab5-GDP/GDI complex encounters a Rab-GEF. GDI is released and

Rab5-GDP is converted to Rab5-GTP.

Active Rab5-GTP becomes anchored to the membrane and recruits more Rab5- GEF to the endosome, thereby stimulating the

recruitment of more Rab5 to the same site. In addition, active Rab5 activates a PI 3-kinase, which locally converts PI to

PI(3)P, which in turn binds some of the Rab effectors including tethering proteins and stabilizes their local membrane

attachment.

This type of positive feedback greatly amplifies the assembly process and helps to establish functionally distinct membrane

domains within a continuous membrane.

























The transport of newly synthesized lysosomal hydrolases to endosomes.



A Mannose 6-Phosphate Receptor Sorts Lysosomal Hydrolases in
the Trans Golgi Network

 The enzymes are first delivered to endosomes in transport vesicles that bud from the

TGN, before they move on to endolysosomes and lysosomes.

 The vesicles that leave the TGN incorporate the lysosomal proteins and exclude the many

other proteins being packaged into different transport vesicles for delivery elsewhere.

 How are lysosomal hydrolases recognized and selected in the TGN with the required

accuracy?

 In animal cells they carry a unique marker in the form of

mannose 6-phosphate (M6P) groups, which are added

exclusively to the N-linked oligosaccharides of these soluble

lysosomal enzymes as they pass through the lumen of the cis Golgi

network.



 Transmembrane M6P receptor proteins, which are present in the TGN, recognize the M6P

groups and bind to the lysosomal hydrolases on the lumenal side of the membrane and to

adaptor proteins in assembling clathrin coats on the cytosolic side.

 In this way, the receptors help package the hydrolases into clathrin-coated vesicles that

bud from the TGN and deliver their contents to early endosomes.

 The M6P receptor protein binds to M6P at pH 6.5–6.7 in the TGN lumen and releases it at

pH 6, which is the pH in the lumen of endosomes. Thus, after the receptor is delivered, the

lysosomal hydrolases dissociate from the M6P receptors, which are retrieved into transport

vesicles that bud from endosomes.

 These vesicles are coated with retromer, a coat protein complex specialized for

endosome-to-TGN transport, which returns the receptors to the TGN for reuse.

 Transport in either direction requires signals in the cytoplasmic tail of the M6P receptor

that direct this protein to the endosome or back to the TGN.

 These signals are recognized by the retromer complex that recruits M6P receptors into

transport vesicles that bud from endosomes.
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 Not all the hydrolase molecules that are tagged with M6P get to lysosomes.

 Some escape the normal packaging process in the trans Golgi network and are

transported “by default” to the cell surface, where they are secreted into the extracellular

fluid.

 Some M6P receptors, however, also take a detour to the plasma membrane, where they

recapture the escaped lysosomal hydrolases and return them by receptor-mediated

endocytosis to lysosomes via early and late endosomes.

 As lysosomal hydrolases require an acidic milieu to work, they can do little harm in the

extracellular fluid, which usually has a neutral pH of 7.4.

 For the sorting system that segregates lysosomal hydrolases and dispatches them to

endosomes to work, the M6P groups must be added only to the appropriate glycoproteins

in the Golgi apparatus.

 This requires specific recognition of the hydrolases by the Golgi enzymes responsible

for adding M6P.
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 Since all glycoproteins leave the ER with identical N-linked oligosaccharide chains, the signal

for adding the M6P units to oligosaccharides must reside somewhere in the polypeptide chain

of each hydrolase.

 Genetic engineering experiments have revealed that the recognition signal is a cluster of

neighboring amino acids on each protein’s surface, known as a signal patch.

 Since most lysosomal hydrolases contain multiple oligosaccharides, they acquire many M6P

groups, providing a high-affinity signal for the M6P receptor.
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