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Punctate palmoplantar keratoderma (PPPK, OMIM 
148600), also known as Buschke-Fischer-Brauer’s 
disease, is a rare autosomal dominant disorder. It is 
characterised by multiple tiny punctate keratoses on the 
surface of the palms and soles (1). The lesions usually 
start to develop in late childhood to adolescence, but 
even as late as middle age (2). PPPK can be associated 
with malignancies, such as lung cancer, Hodgkin’s 
disease, breast cancer and prostatic carcinoma (3). In 
2003, Martinez-Mir et al. (4) mapped the PPPK gene 
on chromosome 15q22–q24. Zhang et al. (5) performed 
the genome-wide linkage study in 2 Chinese families 
and identified 8q24.13–8q24.21 locus for PPPK in 2004. 
Gao et al. (6) and Mamaï et al. (7) refined localisation 
of a PPPK gene to a region at 15q22.2–15q22.31 and 
a locus to only 0.967 Mb at chromosome 15, respec-
tively. Recently, pathogenic mutations of AAGAB and 
COL14A1 genes in PPPK pedigrees have been reported 
(8–11). 

CASE REPORT
In this study, we investigated a 4-generation family from Jiangsu 
province of China comprising 44 individuals, including 7 with 

typical PPPK features (Fig. 1a). It showed an autosomal do-
minant inheritance pattern with full penetrance. The proband 
(III:12 in the pedigree) of this family is a 48-year-old woman. 
She developed asymptomatic punctate keratoses on the surface 
of palms and soles at the age of 18 years old. The lesions gra-
dually increased in diameter with age and coalesced with each 
other (Fig. 1b, c). All affected individuals in this family had the 
similar manifestation. No abnormalities in the nails, teeth and 
eyes were noted in all affected individuals. The patients in this 
family could not be associated with malignancy.

After informed consent, genomic DNA was extracted from the 
patient’s peripheral blood lymphocytes. We analysed AAGAB 
and COL14A1 genes of this family by direct sequencing using 
primers and reaction conditions as previously described (8, 11). 
In addition, samples from 100 unrelated population-matched 
controls were sequenced for mutation to exclude the possibility 
that it is polymorphism in the AAGAB gene. Mutation was iden-
tified by comparing with the reported cDNA reference sequence 
(GenBank accession number: NM_024666.3). This study was 
approved by the Ethics Committees of Shanghai Jiaotong Uni-
versity School of Medicine and conducted in accordance with 
the principles of the Declaration of Helsinki. 

Sequencing results revealed a novel frameshift mutation 
c.313_317delTGGTT in exon 3 of AAGAB, which results in 
the mutation of p.Trp105Thrfs*2 (Fig. 1d, e). This mutation 
segregated clearly with the disease phenotype within the family 
members, and it was not detected in 100 unrelated, healthy 
Chinese individuals (200 alleles). 
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Fig. 1. Clinical characteristics of the 
proband and mutation of AAGAB 
gene. (a) Pedigree of a Chinese 
family with punctuate palmoplantar 
keratoderma. Arrow marks the proband. 
(b) Multiple punctate keratoses over 
the sur face of the palms of proband. 
(c) Multiple punctate keratoses over 
the surface of the soles of proband. 
(d) Heterozygous transition mutation 
c.313_317delTGGTT resulting in 
frameshift mutation p.Trp105Thrfs*2. 
(e) Part of the normal sequence from 
exon 3 of AAGAB gene. The box 
indicates the 5-bp deletion in this family.
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DISCUSSION

AAGAB gene spans 53.7 kb and contains 10 exons. It 
encodes α- and γ-adaptin binding protein p34. It is com-
posed of 315 amino acid residues. Protein p34 contains 
two functional domains: Rab-like GTPase domain in its 
N-terminal half and adaptin-binding domain in its C-
terminal half. They are located in exons 2–4 and exons 
5–10, respectively (11, 12). Rab-like GTPase domain 
might play an important role in membrane trafficking 
as a chaperone (10–12). The adaptin-binding domain 
of the α- and γ-adaptin binding protein p34 is located 
in the coding region between amino acids 157 and 294, 
which is approximately 43% of the full length of the 
protein, and functions as the binding site with NH2-
terminal domains of α-and γ-adaptin (11, 12). 

To date, 12 AAGAB mutations have been reported in 
European, African and Asian populations (9–11). Four 
mutations are in the Rab-like GTPase domain, 3 muta-
tions are within the adaptin-binding domain and 4 muta-
tions lie upstream of the Rab-like GTPase domain. In the 
current study, we identified a novel heterozygous frame-
shift mutation c.313_317delTGGTT (p.Trp105Thrfs*2) 
of the AAGAB gene. This mutation leads to a premature 
termination at amino acid position 106. The predicted 
mutant protein includes half of the Rab-like GTPase do-
main, but loses the entire adaptin-binding domain, which 
should be an inactive α- and γ-adaptin-binding protein 
p34. Pohler et al. (11) reported protein p34 expression 
in skin and HaCaT cells. They speculated that PPPK 
might be caused by haploinsufficiency of the α- and 
γ-adaptin-binding protein p34 activity and protein p34 
deficiency may lead to increased signalling and cellular 
proliferation (11). Giehl et al. (10) reported that α- and 
γ-adaptin-binding protein p34 plays an important role in 
skin integrity. These results supported a role for AAGAB 
in the patho genesis of PPPK. 
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