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SHORT COMMUNICATION

Lipoid proteinosis (LP, OMIM 247100), also known as 
Urbach-Wiethe disease, is a rare autosomal recessive 
multisystem disorder which is characterised by various 
degrees of scarring and hyaline-like deposition. LP pri-
marily involves skin and mucosae membranes of upper 
aerodigestive tract, leading to hoarseness, dysphagia, ab-
normal tongue movement, and in severe cases respiratory 
difficulty (1, 2). Histologically, LP is characterised by 
widespread intercellular deposits of periodic acid-Schiff 
(PAS)-positive hyaline material in the dermis (2). The 
genetic cause of LP has been mapped to the extracellular 
matrix protein 1 (ECM1) gene on chromosome 1q21.2 
(3). Among 50 mutations reported to date, 9 are missense, 
16 are nonsense, 6 are splicing variants and 19 are in- or 
out-of-frame insertions or deletions (<100 bp, except for 
an 1163-bp deletion) (3). Here we report a germline 5141-
bp deletion spanning 76% of ECM1 coding sequence and 
28% of the neighbouring long intergenic non-coding RNA 
a1 (ncRNA-a1) in a consanguineous Chinese family.

CASE REPORT
The proband was a 22-year-old Chinese Han 
man born to consanguineous first-cousin pa-
rents (Fig. 1a). At the age of 7 months, he pre-
sented with recurrent, generalised blistering and 
pustules with erosions involving skin and oral 
mucosae which was diagnosed as “impetigo”. 
Most of the skin lesions resolved spontaneously 
within 2 weeks with scarring, despite several 
episodes of recurrence documented until the age 
of 8 years. His oral erosions persisted following 
the onset, and he had restricted mouth opening 
and a hoarse voice. Progressive scalp alopecia 
developed in the first year of life. He had no 
history of neurological or psychiatric deficits. 
The parents were clinically unaffected.

On examination, waxy beaded papules were 
observed on the margins of both upper eyelids 
and left nasolabial fold (Fig. 1b). Several ac-
neiform atrophic scars were noted on his face 
and nape. Skin thickening was prominent on his 
forehead (Fig. 1c). Bilateral punctuate hyperke-
ratotic papules dispersed on his hands and feet, 
some of which coalesced into plaques. He had 
diffuse alopecia on his scalp, which accentua-
ted on the parietal and occipital regions (Fig. 
1c). Skin pigmentation and nails were normal. 

Intraoral examination revealed yellow-white infiltrations on 
his oral mucosae, gingival overgrowth and hypodontia (Fig. 
1d). His lips, tongues and buccal mucosae were thickened with 
reduced movement (Fig. 1e). Laboratory investigations showed 
elevated serum protein level (81 g/l) and creatine kinase (270 
U/l). Complete blood count and liver function tests were within 
normal limits. 

Histopathology of biopsies taken from his tongue revealed 
hyperkeratosis with acanthosis and elongated rete ridges. In 
the lamina propria of his buccal mucosae, there was diffuse 
deposition of hyaline-like material positive for PAS staining 
and negative for Congo red staining, indicating the presence 
of glycoproteins. PAS staining also revealed thickening of the 
basal membrane (data not shown).

This study was approved by the Clinical Research Ethics 
Committee of Peking University First Hospital. All family 
members provided written informed consent for participation. 
Genomic DNA was extracted from peripheral blood of the pa-
tient and parents. Ten exons and flanking sequences of ECM1 
were amplified by PCR using intronic primers, followed by gel 
purification and direct sequencing.

While no pathogenic mutations were found in ECM1 exons 1–5, 
primers specific for exons 6–10 failed to produce any amplicons 
in the patient but were able to amplify those of a normal control, 
suggesting a possible homozygous deletion. To find the deletion 
breakpoints, we employed PCR-based strategies with multiple 
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Fig. 1. Clinical findings of the patient. (a) Pedigree of the family with lipoid proteinosis. The 
proband is indicated by an arrow. (b) Waxy beaded papules on his upper eyelid margin and 
left nasolabial fold. Acneiform atrophic scar is also present. (c) Prominent skin thickening 
and alopecia on his forehead. (d) X-ray showing hypodontia. (e) Gingival overgrowth and 
thickening of his lips and tongue with indentations. He had suffered reduced movement and 
restricted mouth opening.
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mutation-specific primers. As a result, a 628-bp PCR amplicon 
spanning the breakpoints was obtained in the patient and his pa-
rents, but not in a normal control (Fig. S11). Direct sequencing of 
the amplicon revealed a homozygous 5141-bp (chr1:150483249–
150488389) deletion in the patient (Fig. S2a1), which encompassed 
exons 6–10, their flanking introns, and 3’-untranslated region of 
ECM1, along with the first 157 bp of ncRNA-a1 (non-coding RNA 
located ~2kb downstream of ECM1, also known as LINC00568) 
(Fig. S2b1). This deletion probably resulted in frameshift and a 
premature termination, leading to nonsense-mediated decay of 
ECM1 mRNA. This mutation was heterozygous in his parents, 
but absent in 100 ethnic-matched healthy individuals.

DISCUSSION

While LP is a heterogenous disorder with a wide phe-
notypic spectrum including skin and mucosal lesions, 
otorhinolaryngological and neuropsychiatric condi-
tions, this disease appears to invariably manifest in 
the first few years of life with hoarseness, skin lesions 
and a thickened/shortened tongue (2, 4), as present 
in our patient. However, his hypodontia and gingival 
overgrowth are uncommon in LP (5).While LP can be 
complicated by enamel hypoplasia (6) and hyperdon-
tia (7), to our knowledge the only reported case with 
hypodontia is an Indian girl, who also suffered dental 
carries due to hyposalivation (8). Another uncommon 
symptom in our patient is diffuse scalp alopecia, whose 
progressive course is consistent with the notion that the 
skin scarring and infiltration could worsen with age (4). 
Interestingly, a previous study showed that varying le-
vels of alopecia affected 4 of 26 South African subjects 
(9), whereas only 1 in10 LP subjects (Asian/European/
North American) had alopecia in another study (4). 

ECM1, located on chromosome 1q21, has 2 major 
splice variants expressed in epidermal keratinocytes and 
upper respiratory tract, namely 540-aa ECM1a and 415-
aa ECM1b (lacking exon 7), though ECM1a had much 
wider expression profiles (10). ECM1 is a secreted basal 
membrane protein that binds to multiple proteins as 
a ‘biological glue’ (11), and functions to regulate the 
assembly of basement membrane and interstitial col-
lagen fibrils, along with epidermal differentiation (12). 
The above protein-protein interactions are mediated 
by the conserved CC-(X7–10)-C motif located in ECM1 
cysteine-containing domains (residues 151–540) (10). 
We reason that the 5141-bp deletion completely disrupts 
the cysteine-containing domains in all 3 ECM1 isoforms 
and can abolish the binding sites for laminin-332, matrix 
metalloproteinase-9, and perlecan (11). The possible 
resultant down-regulation of matrix metalloproteinase-9 
activity (functioning to degrade laminins and colla-
gens) causes aberrant increase of these molecules in 
the dermis (11), which could explain the characteristic 
LP-associated histological findings of hyaline material 
deposits and clinical manifestations. 

The mutation also deleted part of the ncRNA-a1, 
which belongs to a class of non-coding RNAs that 
have recently been linked to epigenetic control of 
chromatin, X-chromosome inactivation, imprinting, 
along with the regulation of epidermal differentia-
tion (13). In mammalian skin, these RNAs have been 
confirmed to regulate the pathogenesis of melanoma, 
ultraviolet-induced skin injury and psoriasis (13). By 
phorbol ester-induced keratinocyte differentiation and 
siRNA experiments, Ørom and colleagues (14) showed 
that full-length ncRNA-a1 could positively regulate 
the neighbouring ECM1 in an enhancer-like manner, 
whereas shortened ncRNA-a1 had decreased regulatory 
functions. Therefore, we deduce that, in our patient, loss 
of ~28% of ncRNA-a1 sequence is likely to decrease 
the transcription level of the already mutated ECM1. 
However, whether the joint deletion has contributed to 
the aforementioned uncommon LP phenotypes (alope-
cia and hypodontia) is yet to be elucidated.
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