
How functional WNT proteins are 
made and how their secretion is 
regulated is becoming a focal point 
for the field of WNT signalling. Five 
reports now link the transmembrane 
protein Wntless (WLS) and the retro
mer complex in the WNT pathway.

To elucidate the mechanisms 
underlying retromer function in 
WNTproducing cells, the groups 
of Basler, Lin and Vincent gener
ated a Drosophila melanogaster 
mutant of the VPS35 subunit of the 
retromer complex. They showed 
that loss of retromer activity causes 
a defect in the secretion of Wingless 
(a D. melanogaster WNT protein), 
which subsequently leads to a reduc
tion in Wingless targetgene expres
sion. This defect can be rescued by 
overexpression of WLS. WLS levels 
are substantially reduced in vps35 
mutants and biochemical evidence 
confirmed that WLS engages with 
the retromer complex. 

A connection between retro
mer function and MIG14 (the 
Caenorhabditis elegans homologue 
of WLS) was also demonstrated in 
worms by the groups of Garriga and 
Korswagen. mig-14 is expressed in 
WNTproducing cells and genetically 
interacts with retromer mutants. 
MIG14 levels are significantly 
reduced in vps-35 mutants; in the 
absence of the retromer complex, 
MIG14 is targeted to lysosomes. 
Therefore, the retromer complex 
modulates MIG14 trafficking. 

Together, the five papers lead to 
the conclusion that the main func
tion of retromer in WNT secretion is 
to maintain a steady supply of WLS 
protein in the Golgi. This function 
also seems to be conserved in  
mammalian cells.

WLS was found on the plasma 
membrane, in the transGolgi net
work and in vesicles in worms, flies 
and mammalian cells, and colocalizes 
with early endosome markers. The 
localization of WLS to early endo
somes indicates that WLS might 
be internalized from the plasma 

membrane. Indeed, WLS was found 
to colocalize with subunits of the 
AP2 complex, which is involved in 

clathrinmediated endocytosis. 
A function of endocytosis in 

WNT function was also suggested 
by the findings of Garriga and 
colleagues, which show that the 
C. elegans dpy-23 gene encodes the 
µ subunit of the AP2 clathrin adap

tor complex and functions in several 
WNTrelated processes. In dpy-23 
mutants, MIG14 accumulates at 
or near the plasma membrane. By 
contrast, MIG14 accumulates in 
intracellular compartments in vps-35 
mutants. These findings suggest that 
DPY23/AP2 and VPS35 control 
WNT secretion by regulating  
MIG14/WLS recycling. 

Although there are some discrep
ancies between the different model 
organisms, all reports point to a 
model in which WLS accompanies 
WNT to the plasma membrane, 
where the two proteins would  
dissociate. Following dissociation 
from WNT, WLS is internalized 
through clathrinmediated endo
cytosis and is returned to the Golgi in 
a retromerdependent manner.
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