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How are theHow are the RabRab proteins delivered to proteins delivered to 
distinct  membranes?distinct  membranes?

Rab proteins associate tightly with membranes by virtue of 
the double prenylation of their C termini
Prenylated Rab GTPases are also present in the cytosol, 
where they are bound to a protein known as GDP-
dissociation inhibitor (GDI). 
Complexes of prenylated Rab proteins bound to GDI 
contain all the information that is needed for accurate 
membrane delivery. 

Rab delivery to and retrieval from intracellular membranes 

How does GDI bind How does GDI bind prenylated prenylated 
RabsRabs??

The structures of the bovine and yeast GDP-dissociation inhibitors (GDIs).

In summary, Ypt1 drapes over the surface of GDI, and is 
held in place by switch-domain recognition at the top and
prenyl-group binding at the bottom. 
This places the targeting, information-rich, hypervariable
domain of Ypt1 on the GDI surface for presentation to 
target membranes during the process of membrane 
delivery. 
When bound to GDI, the differences in hypervariable-
domain length and sequence will create a distinct surface 
for recognition by membrane components during the 
delivery process.
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In vitro reconstituted Rab proteins delivery onto 
membranes show GDP release and GTP binding followed 
the membrane association of Rab proteins by a significant 
lag. Both the initial rate and the overall extent of the 
membrane binding were saturable, which indicates that the 
process might be enzyme catalysed.
There might be a 'GDI-DISPLACEMENT FACTOR' 
(GDF) that catalyses the dissociation of Rab–GDI 
complexes. 

Protein family YIPS (Protein family YIPS (YptYpt--interacting interacting 
proteins) are strong candidates for proteins) are strong candidates for 

potentialpotential GDFsGDFs..
The Yip-protein-family 
members share a common 
topology — their N and C 
termini face the cytosol, and the 
remaining bulk of their 
sequence is membrane 
embedded35

The topology of human 
Yip3/prenylated Rab acceptor-1 (PRA1)

Yip3 is a GDIYip3 is a GDI--displacement factordisplacement factor

Femtomoles of Yip3/PRA1 could quantitatively dissociate
picomoles of pure, stable prenylated-Rab9–GDI 
complexes. 
anti-Yip3/PRA1 antibodies blocked the recruitment of 
Rab9 onto endosomes
the expression of Yip3/PRA1 in cells yielded endosomes
with a greater capacity for Rab9 recruitment
RNA-interference-mediated depletion of Yip3/PRA1 in 
cells led to a decrease in membrane-associated (but not 
total) Rab9 protein.

In yeast, does Yip1 participate in In yeast, does Yip1 participate in 
membrane recruitment of Ypt1membrane recruitment of Ypt1??

Some positive results:
antibodies against the N terminus of Yip1 blocked the 
formation of coatomer protein-II (COPII)-coated transport 
vesicles
the formation of fusion-competent vesicles that are derived 
from the ER was inhibited by anti-Yip1 antibodies
Yip1 binds Bos1 and Sec22, the ER/Golgi vesicle-
membrane (v)-SNARE proteins
the human homologue of Yip1 binds to Sec23/24, which 
are components of ER-derived transport-vesicle coats 

The phylogenetic-tree analysis shows strong conservation 
of each Yip-family member throughout evolution. 
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Yip proteins interact with numerousYip proteins interact with numerous RabRab
proteins to mediate their initial membrane proteins to mediate their initial membrane 

targeting.targeting.
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A model for the membrane recruitment of Rab proteins. 

Rab proteins would be delivered to the membrane 
by GDI, and the complex would be dissociated by 
a GDF that might be a Yip-family member. 


