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Dystrophic epidermolysis bullosa is a heritable skin
disorder with dominant and recessive genetic patterns.
Numerous studies underline that both forms are caused
by mutations of the COL7A1 gene, which encodes col-
lagen type VIL. It has been reported that most mutations
detected in the recessive disease form are nonsense
mutations or small insertions or deletions leading to
frameshift and premature translational termination,
which tend to produce severe phenotypes. In contrast,
missense mutations causing amino acid substitutions,
which result in variable phenotypes, predominate in
the dominant form of dystrophic epidermolysis bul-
losa. Genomic DNA from the patient and parents was
subjected to PCR amplification of the coding region of
the COL7A1 gene. Direct sequencing of the PCR prod-
ucts revealed a homozygous single-base deletion in the
patient (c.6269-6270delC). The parents were heterozy-
gous for the same mutation. This deletion is a novel
mutation in the human COL7A41 gene based on compar-
isons with the Human Genome Mutation Database. To
our knowledge, this is the first report of dystrophic
epidermolysis bullosa in an Iranian patient confirmed
by molecular diagnosis. (J Mol Diagn 2010, 12:377-379;
DOI: 10.2353/jmoldx.2010.090145)

Epidermolysis bullosa (EB) is a group of heritable and
acquired skin disorders with highly variable clinical se-
verity. The most severe forms can cause mortality during
the early postnatal period, whereas milder variants are
characterized by protracted skin involvement that does
not influence the overall life span of the affected individ-
uals." The unifying diagnostic feature of EB is skin fragil-

ity, which manifests itself as blistering and skin erosion
after mechanical trauma.? In addition to skin symptoms, a
variety of extracutaneous manifestations can be encoun-
tered in different forms of EB, including corneal erosions,
enamel hypoplasia, nail dystrophy, scarring alopecia, tra-
cheal epithelial erosion, development of esophageal
strictures, and muscular dystrophy.®

Hereditary forms of EB include epidermolysis bullosa
simplex (autosomal dominant), junctional epidermolysis
bullosa (autosomal recessive), and dystrophic epider-
molysis bullosa (DEB, autosomal dominant or reces-
sive).* DEB is characterized by sublamina densa tissue
separation and abnormalities in the anchoring fibrils,
which result from mutations in the COL7A7 gene and
subsequent defects in type VIl collagen.” Genetic anal-
yses of the COL7AT gene in affected individuals revealed
that most mutations detected in recessive DEB (RDEB)
are nonsense mutations or small insertions or deletions
leading to frameshift and a premature termination codon,
which often results in severe phenotypes.? Dominant DEB is
characterized by missense COL7AT mutations resulting in
amino acid substitutions that often result in a milder disease
form.° Molecular genetic analysis of the COL7AT gene is
important for accurate diagnosis of the EB type.

We present here a molecular genetic study of a young
girl referred to our laboratory suspected to have EB.
Despite the lack of a skin biopsy for histological exami-
nation, and based purely on symptoms and family his-
tory, we searched for putative mutations in the COL7A1
gene to confirm the diagnosis of DEB.

Materials and Methods
Patient History

The proband, an 11-year-old girl, was referred to our
diagnostic laboratory to confirm clinical diagnosis and
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Figure 1. Patient exhibits blistering with scarring leading to pseudosyndac-
tyly of the hands (A and B), which is a hallmark of the recessive form of DEB
and fuses the digits into “mitten” hands and feet with severe loss of function.

determine the mode of inheritance. The primary diagno-
sis was made on the basis of typical skin symptoms
including scarring and blisters on trauma-exposed body
sites, including the hands and feet, and resulting in
pseudosyndactyly. No skin biopsy was performed for the
patient. At birth, reddened areas were present on the
hands and toe tips of the patient, which blistered by 2 to
3 days of age. Shortly thereafter, scarring began on the
entire body leading to disfigurement that continued to
progress throughout adolescence (Figure 1). The parents
are relatives of the third degree without similar clinical
symptoms, and they have another symptom-free 15-year-
old daughter.

Molecular Analysis

Genomic DNA extracted from peripheral blood from the
patient, parents, and the unaffected sister was used as a
template for amplifying individual exons of the COL7A1
gene. Primer pairs for entire exons and the flanking intron
sequences were designed using the Primer3out software
based on the NT02217 gene sequence (NCBI). PCR was
performed (Eppendorf: master Gradient) with 100 ng of
genomic DNA in 25 ul of reaction mixture containing 10
mmol/L Tris-HCI pH 8.3, 1 mmol/L MgCl,, 35 pmol of
each primer, 200 umol/L dNTP, and 2.5 units of super-
Taqg (Fermentase). Purified PCR products were sub-
jected to direct sequencing on an ABI automated se-
quencer 3770.
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Figure 2. Partial sequence of exon 74 of the COL7A1 gene revealed a single
cytosine deletion in a heterozygous mode in the parents (A) and homozy-
gous mode in their affected daughter (B). This frameshift mutation at codon
2090 (C) creates a stop codon at codon 2116, which may cause a truncated
gene product.

Results and Discussion

A young girl was diagnosed with DEB on the basis of
symptoms and genetic counseling. Screening of the en-
tire coding as well as flanking intron regions of the
COL7AT gene in this individual revealed the out-of-frame
deletion of a single cytosine at codon 2090 within exon
74. The mutation was designated according to the Hu-
man Genome Variation Sequence (http://www.hgvs.org)
as €.6269-70delC. The asymptomatic parents possess
the same deletion in a heterozygous state (Figure 2). To
verify the pathogenetic consequence of the detected
mutation, we sequenced exon 74 of COL7A71 from
genomic DNA from 24 randomly selected healthy per-
sons as well as the oldest daughter of the family, none of
whom showed any remarkable symptoms that are char-
acteristics for EB. None of the individuals possessed
mutations in exon 74, including the deletion in the af-
fected girl described here.

The human COL7AT gene encodes type VII collagen
and is expressed in keratinocytes, including the basal
keratinocytes of the epidermis, where the protein prod-
ucts are assembled into homotrimeric molecules with a
triple helical collagen structure.’® Mutations in the
COL7AT gene cause both recessive and dominant forms
of DEB,® which are different in terms of clinical manifes-
tations and severity. ™

Currently, more than 400 mutations have been de-
scribed for the mild and severe forms of DEB.'" The
severest forms of RDEB are caused by mutations on both
alleles that result in either null alleles or out-of-frame
mutations from insertions/deletions, single-base substitu-
tions, and splice junction alterations.® 215 The sever-
ity may be related to the position of the stop codon;
however, the presence of some functional protein ap-
pears to be the most important factor in ameliorating the
disease severity.'®

Here we report a novel homozygous single-base de-
letion in the COL7A1 gene of a young girl from southwest
I[ran with a severe form of DEB. The parents were het-
erozygous for the same mutation and, therefore, obligate
carriers. This out-of-frame mutation at codon 2090 within
exon 74 creates a premature termination codon at codon
2116 within the collagenous subdomains.



Homozygous mutations creating premature termina-
tion in this area occur in the majority of cases with
severe mutilating RDEB.® Premature termination leads
consecutively to nonsense-mediated mRNA decay or
truncated collagen VIl polypeptides that are degraded
within the cell.'217

However, it has been described that approximately
75% of the dominant DEB mutations occur in exons 73,
74, and 75.°

According to the classification of recessive forms of
DEB, there are Hallopeau-Siemens RDEB (HS-RDEB)
and non-Hallopeau-Siemens RDEB (Non-HS RDEB).

Because of the failure of skin biopsy in the present
case, which is necessary for a precise clinical diagnosis,
and without analysis of the affected specific dermal struc-
tures, it is difficult to distinguish between the DEB types
definitively.

HS-RDEB is one of the most severe subtypes of EB.'®
Mutilations on the hands and feet are characteristic for
HS-RDEB and can develop early in life.'® Generalized
blistering, as is the case in the patient described here, is
already present at birth in HS-RDEB patients and in-
creases progressively with age. The blistering is the re-
sult of reduced resistance to minor trauma, whereby the
type and location of the mutation determine the severity
of blistering phenotype.'® Nucleotide deletions occurring
within the central collagenous domain allow preservation
of the noncollagenous extensions serving adhesive func-
tions. Milder disease forms result because the anchoring
fibrils may be morphologically altered but still partially
functional.”® In contrast, the non-Hallopeau-Siemens
RDEB (Non-HS RDEB) is less severe than HS-RDEB.'®
The phenotype may be mild, with mild blistering localized
to hands, feet, knees, and elbows and dystrophic nails, or
relatively more widespread including flexural areas and
trunk, but without the severe, mutilating scarring seen in
HS-RDEB ®

One product of basic research on DEB is the identifi-
cation of specific mutations in the COL7AT gene. This
expanding mutational database has the power to im-
prove accurate diagnosis and refine DEB classification,
which has implications for patient prognosis.?® DNA-
based prenatal testing of families at risk for recurrence is
another benefit of this genetic information base. To our
knowledge, the present study is the first molecular diag-
nostic report of DEB from Iran. Studies of a larger number
of patients are needed to show the types and frequencies
of COL7AT gene mutations in Iranian patients suffering
from DEB.

This case report demonstrates that molecular diagnos-
tic studies can be beneficial in some situations, such as
the present case, if the clinical diagnosis is indeterminate
or suspicious.
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