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            Abstract
Hereditary hypotrichosis simplex is a rare autosomal dominant form of hair loss characterized by hair follicle miniaturization1,2. Using genetic linkage analysis, we mapped a new locus for the disease to chromosome 18p11.22, and identified a mutation (Leu9Arg) in the adenomatosis polyposis down-regulated 1 (APCDD1) gene in three families. We show that APCDD1 is a membrane-bound glycoprotein that is abundantly expressed in human hair follicles, and can interact in vitro with WNT3A and LRP5â€”two essential components of Wnt signalling. Functional studies show that APCDD1 inhibits Wnt signalling in a cell-autonomous manner and functions upstream of Î²-catenin. Moreover, APCDD1 represses activation of Wnt reporters and target genes, and inhibits the biological effects of Wnt signalling during both the generation of neurons from progenitors in the developing chick nervous system, and axis specification in Xenopus laevis embryos. The mutation Leu9Arg is located in the signal peptide of APCDD1, and perturbs its translational processing from the endoplasmic reticulum to the plasma membrane. APCDD1(L9R) probably functions in a dominant-negative manner to inhibit the stability and membrane localization of the wild-type protein. These findings describe a novel inhibitor of the Wnt signalling pathway with an essential role in human hair growth. As APCDD1 is expressed in a broad repertoire of cell types3, our findings indicate that APCDD1 may regulate a diversity of biological processes controlled by Wnt signalling.
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                    Figure 1: 
                        The HHS phenotype maps on chromosome 18p11.2 at a point mutation in the 
                        APCDD1
                         gene.
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Figure 2: 
                        Wild-type, but not Leu9Arg mutant APCDD1, inhibits canonical Wnt signalling.
                      [image: ]


Figure 3: 
                        Overexpression of wild-type APCDD1, but not the Leu9Arg mutant, inhibits progenitor proliferation and neuronal specification in the chick spinal cord.
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Figure 4: 
                        APCDD1 inhibits the Wnt pathway in 
                        Xenopus
                         embryos.
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        Editorial Summary
The routes of hair growth
Hair follicle miniaturization is a degenerative process that reduces the dimensions of the epithelial and mesenchymal cell compartments, converting thick hair to fine, downy hair. It is most commonly observed in androgenetic alopecia, but is also characteristic of a rare form of hair loss known as hereditary hypotrichosis simplex (HHS). The gene involved in HHS has now been identified by genetic linkage analysis in affected families as APCDD1, which encodes a membrane-bound glycoprotein abundantly expressed in human hair follicles. Functional studies show that APCDD1 inhibits Wnt signalling, and is thus a potentially important component of signal transduction pathways in the hair follicle.
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