AHICB T REREZLEEOSERBMNUEHSERE 1809

Nationwide Cross-sectional and Seasonal Multicenter Study of Dermatological Patients in Japan
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[Purpose] To clarify incidence and difference of gender and age in skin disorders of dermatological pa-
tients in the early 21st century in Japan.

[Methods] Nationwide cross-sectional and seasonal multicenter study was conducted by 76 university
hospitals, 55 district-based pivotal hospitals and 59 private clinics (190 clinics in total). In each clinic. informa-
tion on diagnosis, age and gender was collected from all of the out-patients and in-patients visited on any one
day of the second week of May, August and November 2007 and February 2008. Average high and low
monthly temperature and humidity reports were collected from the Meteorological Agency.

[Results] The information on 67,448 cases from 170 clinics (69 university hospitals, 45 district-based pivotal
hospitals and 56 private clinics) participated in all of the 4 seasonal examination, was analyzed. Top 20 skin dis-
orders were, in high incidence order, miscellaneous eczema, atopic dermatitis, tinea pedis, urticaria/angioe-
dema, tinea unguium, viral warts, psoriasis, contact dermatitis, acne, seborrheic dermatitis, hand eczema, mis-
cellaneous benign skin tumors, alopecia areata, herpes zoster/postherpetic neuralgia, skin ulcers (non-
diabetic), prurigo, epidermoid cysts, vitiligo vulgaris, sebborheic keratosis, and drug eruption/toxicoderma.
The vast majority (85.34%) of dermatological patients were covered under the top 20 disorders. Each disorder
showed its own specific age distribution. The number of patients was correlated with average high and low
monthly temperature in disorders such as atopic dermatitis, contact dermatitis, urticaria/angioedema, pru-
rigo, insect bites and tinea pedis. Male-prone (psoriasis, erythroderma, diabetic dermatoses, e. t. ¢) and female-
prone (erythema nodosum, collagen diseases, livedo reticularis/racemosa, hand eczema, e. t. c.) diseases were
clearly evident.

[Conclusion] This study apparently highlights the present situation of dermatological patients in the
early 21st century of Japan. It is necessary to continue to perform the similar study periodically from social
dermatological point of view.

(Jpn ] Dermatol 119: 1795~1809, 2009)
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Y% 7 »7%9 % (shagreen patch/connective tissue nevus)
ZRUEOPEOBEIRE (multiple retinal nodular hamartomas)
KB EAEHE (cortical tuber) *1

ME LXK T4 (subependymal nodule)

BE LR TEAMIEMEIRMIIE (subependymal giant cell astrocytoma)
LOBBEE (cardiac rhabdomyoma)

Wiy v /VE R (lymphangiomyomatosis) *2
HMmEMHIELIE (renal angiomyolipoma) *2

WX ANVEOSREENE (multiple, randomly distributed dental enamel pits)
EREREE R Y — 7 (hamartomatous rectal polyp) *3

F YA (bone cyst) *¢

BETIRAHE B B MM B EIIR (cerebral white matter radial migration lines) *14.5
WA OMHENE (gingival fibromas)

LA DBME (nonrenal hamartoma) *3

BB EW (retinal achromic patch)

BAEM /AT (confetti skin lesions)

ZRMEHEME (multiple renal cyst) *3

*1 cortical tuber & cerebral white matter radial migration lines DT % RIEFIZED A
GiX1oE#EZL.

*2 lymphangiomyomatosis & renal angiomyolipoma D WERA S 5 ¥5E 13 Definitive TSC &
PRT A IMOEREZRD B LEND 2.
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After initial treatment with systémic prednisone, our
patient’s lesions and symptomgimproved. Two months
after diagnosis, his condigion was;stable under treat-
ment with prednisone and‘inycophenolate mofetil. The
present report of an adult man with-concurrent SS and
new-onset SLE reminds clinicians that this phenom-
enon, albeit rare, should always be considered, given sug-
gestive clinical and laboratory signs and symptoms.
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Epidermolytic Palmoplantar Keratoderma
With Constriction Bands
on Bilateral Fifth Toes

pidermolytic palmoplantar keratoderma (EPPK)

is an autosomal dominant skin disorder charac-

terized by hyperkeratosis limited to the palms and
soles and can be categorized into 2 types: Vorner and
Unna-Thost types. The clinical expressions of the 2 types
of EPPK are similar, but the histologic characteristics are
different. Vorner type EPPK is characterized by vacu-
olar degeneration of keratinocytes in the upper spinous
to granular layers. Unna-Thost EPPK can be distin-
guished from Vorner type because the Unna-Thost type
lacks vacuolar degeneration.

Report of a Case. A 63-year-old woman was admitted
to our hospital in April 2007 with thickened and yel-
lowed palms and soles (Figure 1). She explained that
her paternal grandfather, her father, and her daughter
were similarly affected, but none of her family had
received treatment for the condition. She reported that
over the last 5 years, her fifth toes bilaterally showed
slowly developing pseudoainhumlike constriction
bands (Figure 2). Her teeth, oral mucosa, nails, and
hair were all normal, as were the findings of her gen-
eral physical examination. A skin biopsy specimen

Figure 1. The palms (A) and soles (B and C) showed diffuse thick
hyperkeratosis with erythematous border. The black spot on the thenar
eminence of the palm is subcutaneous bleeding.

Figure 2. Pseudoainhumiike constriction bands on both fifth toes.

from her left sole showed remarkable hyperkeratosis
and slight vacuolar degeneration of keratinocytes in
the granular layers.

We isolated genomic DNA from the patient’s
peripheral blood by using standard techniques. Muta-
tion identification was performed by direct sequencing
of polymerase chain reaction (PCR) products.
Genomic DNA was amplified using the following: 1 pL
of GeneAmp dNTP (Applied Biosystems, Foster City,




California), 2.5 pL of GeneAmpl0 X PCR Buffer (Ap-
plied Biosystems), and 3.0 uL each of 25mM magne-
sium chloride and Taq polymerase (AmpliTaq Gold,
Applied Biosystems). The forward keratin 9 primer
sequence used was 5'-TTG GCT ACA GCT ACG GCG
GAG GAT-3'; reverse, 5'-TGA GAT CAT CAA TAG
TGT TAT AAT-3".! The PCR program involved 1 cycle
at a temperature of 94°C for 5.5 minutes; 1 cycle at
62°C for 1.0 minute; 1 cycle at 72°C for 1.0 minute; 1
cycle at 94°C for 0.5 minute; 1 cycle at 62°C for 1.0
minute; 40 cycles at 72°C for 1 minute each; and 1
cycle at 72°C for 10 minutes in a PTC-100 Program-
mable Thermal Controller (M] Research Inc, Water-
town, Massachusetts). Polymerase chain reaction
products were purified using QIA Quick PCR purifica-
tion Kit (Qiagen, Hilden, Germany).

The genomic DNA from the patient’s peripheral
blood showed an R162W mutation in the keratin 9
gene. We therefore diagnosed the patient with Vorner
type EPPK.

Comment. Qur case was diagnosed by clinical, histo-
logic, and genetic findings as Vorner type EPPK; this
diagnosis was made despite the clinical finding of
pseudoainhumlike constriction bands on the both fifth
toes. Interestingly, no other family members had this
skin sign. As far as we are aware, this is the first case
of Vorner type EPPK with pseudoainhumlike constric-
tion bands.>?

The expression of keratin 9 might vary individually
at the boundary between the sole and the instep. Our
patient had hyperkeratosis and an erythematous bor-
der not only of palms and soles but also on parts of the
dorsal surfaces of the fingers and toes. It might be
speculated that keratin 9 expression on the dorsal sur-
faces of the fingers and toes in this patient is related to
the distribution of a subset of keratin 9-inducible der-
mal fibroblasts.? It might be also speculated, given her
genetic background, that the pseudoainhumlike con-
striction bands were caused by her wearing high heels
and tight sandals.
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Efficacy of Adalimumab in the Treatment
of Generalized Granvioma Annvlare
in Monozygotic Twins Carrying

the 8.1 Ancestral Haplotype

ranuloma annulare (GA) is a condition of
G unknown cause characterized by the appear-

ance of cutaneous necrobiotic granuloma.
Localized forms of GA are usually asymptomatic and
self-limited, with spontaneous resolution occurring
often within 2 years. However, disseminated GA
(DGA) tends to be more chronic and pruritic and may
last for decades.

Some investigations have shown that an overexpres-
sion of tumor necrosis factor a (TNF-a) by peripheral
mononuclear lymphocytes and macrophages may play
arole in the development of GA.! Tumor necrosis factor
a blocking agents such as etanercept and infliximab have
helped resolve the disease in some cases.?” In others, how-
ever, no response or a worsening of the condition was
reported.* The reason for this varying response remains
unknown.

Herein, I report a case of rapid improvement of DGA
in identical twin sisters who were treated with the TNF-a
blocking agent adalimumab. The twins were found to
carry the human ancestral haplotype 8.1 (AH8.1), a geno-
type that has been associated with TNF-a polymor-
phisms leading to increased production of TNF-a by pe-
ripheral blood mononuclear cells.” A PubMed search
revealed no previous use of adalimumab in the effective
treatment of GA.

Report of a Case. A 67-year-old healthy white woman
presented with a 2-year history of gradual-onset, gener-
alized pruritic eruption. Her family history was signifi-
cant for DGA in her identical twin.

Physical examination revealed hundreds of erythem-
atous waxy papules, macules, and plaques on the ex-
tremities and torso, clinically consistent with DGA
(Figure 1A). A biopsy specimen of 1 of the lesions re-
vealed changes typical of GA (Figure 2).

Treatment with topical and oral corticosteroids,
topical macrolides, dapsone, and hydroxychloroquine
yielded no improvement in her condition or was asso-
ciated with unacceptable adverse effects. On the basis
of studies reporting successful treatment of idiopathic
granulomatous diseases with TNF-a blocking
agents,>*® we treated the patient with adalimumab, 40
mg/wk, for 3 months to determine efficacy. This
therapy yielded rapid improvement: all of the truncal
lesions resolved within 2 months and most of the
remaining older macular lesions on the distal extremi-
ties faded within 3 months (Figure 1B). Six months
later, the patient remained free of recurrence. Her sis-
ter was offered a trial of adalimumab as well, and a
similar response was achieved.

To determine if our patient and her sister possessed
human leukocyte antigen (HLA) markers previously
reported in patients with generalized GA, we tested
them both for antigens in the HLA-A, HLA-B, and
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Dissociate expression of tuberous sclerosis complex 1
product hamartin in a skin and pulmonary lesion of a

tuberous sclerosis complex*
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Summary Tuberous sclerosis complex is a multisystemic disorder characterized by systemic hamartomas.
Tuberous sclerosis complex is caused by the mutation of tumor suppressor genes tuberous sclerosis
complex 1 or tuberous sclerosis complex 2. Tuberous sclerosis complex tumorigenesis 1s not always
accompanied by loss of heterozygosity. The incidence of loss of heterozygosity is varied among the organs
in which hamartomas occur. We report a 25-year-old woman diagnosed with tuberous sclerosis complex
with lymphangiomyomatosis. Expression of tuberin and hamartin was examined n lung and skin
specimens. Her skin lesion (angiofibroma) expressed both hamartin and tuberin, but her pulmonary lesion
did not express hamartin. This suggests that different mechanisms of tumorigenesis may occur n

© 2009 Elsevier Inc. All rights reserved.

1. Introduction

Tuberous sclerosis complex (TSC) is a multisystemic
disorder characterized by systemic hamartomas and involves
many organs, including lung and skin. Pulmonary involve-
ment in TSC includes lymphangiomyomatosis (LAM) and
multifocal micronodular pneumocyte hyperplasia [1-3].
LAM is a progressive lung disease characterized by a diffuse
proliferation of abnormal alveolar smooth muscle cells and
cystic destruction of parenchyma. LAM predominantly

> This work was supportcd by grant from Japancse Ministry of
cducation, culturc, sports, scicnce and technology for M. Wataya-Kancda,
and grant from Japancse Mimstry of health, labors and welfarc for
I Katayama.
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0046-8177/% — sce front matter © 2009 Elsevier Inc. All nights reserved.
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affects females of childbearing age. The most common
symptoms are dyspnea and pneumothorax. No symptoms are
seen in early stages of LAM. High-resolution computed
tomography (HRCT) and pulmonary function tests are the
most sensitive tools for recognizing LAM before the
development of symptoms {1,4]. TSC-LAM is associated
with a 7SC germline mutation [5], and loss of heterozygosity
(LOH) on this allele causes the disease. Skin lesions include
facial angiofibroma, hypomelanotic macules, shagreen
patches, and ungual fibromas. LOH in facial angiofibromas
appears to be uncommon [6].

Herein, we report a patient with TSC with LAM. Her
pulmonary lesion did not express hamartin, the 75C!/
product, but her skin lesion expressed both hamartin and
tuberin. We performed mutation analysis of the patient in the
TSCI and TSC2 genes using single-strand conformational
polymorphism analysis and direct sequencing according to
the method described previously [7]. No mutation was found
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in either gene. This demonstrated that different mechanisms
of tumorigenesis might occur in skin and pulmonary lesions.

2. Case report

A 25-year-old Japanese woman complained of chest pain.
A chest roentgenogram revealed bilateral pneumothorax.
Although she had an approximately 20-year history of TSC,
she had no respiratory symptoms. She also had no epilepsy or
mental retardation. She had facial angiofibromas, shagreen
patches, hypomelanotic macules, ungual fibromas, and
gingival fibromas (Fig. !A and Table 1). Brain magnetic
resonance imaging showed cortical tubers. Computed tomo-
graphy (CT) demonstrated calcified subependymal nodules
(Fig. 1B). Abdominal CT revealed a bilateral multiple
hypodense mass, which was suspected to be renal angiomyo-
lipomas (Fig. 1 C). Her pulmonary function test showed a slight
obstructive pattern, and HRCT of her chest showed multiple
thin-walled cysts distributed diffusely throughout both fungs
(Fig. 2A). Because the patient had a clinical history of TSC, an
open lung biopsy was performed during the surgical treatiment
of pneumothorax for the investigation of LAM. Specimens
from pulmonary lesions were formalin fixed, paraffin
embedded, cut at 4 gm, put on slide glasses, and dried. After
being deparaffinized and hydrated, the specimens were stained
immunohistochemically using anti-HMB-45 antibody (Dako,

Table 1

Clinical diagnostic criteria

Major features

1.
. Nontraumatic ungual or periungual fibroma
. Hypomelanotic macules (>3)

. Shagreen patch/connective tissue nevus

. Muttiple retinal nodular hamartomas

. Cortical tuber

7.
8.

[ R S NVE I (S §

Facial angiofibroma

Subependymal nodule
Subependymal giant cell astrocytoma

Minor features

Y B

-~ SN W B

. Multiple randomly distributed dental enamel pits
. Hamartomatous rectal polyp

. Bone cyst

. Cerebral white matter radial migration lines

. Gingival fibromas

. Nonrenal hamartoma

. Retinal achromic patch

Definitive TSC: either 2 major features or one major feature
plus 2
Probable TSC: one major plus one minor feature
Possible TSC: either one major feature or 2 or more minor
features
Criteria for germline mosaicism

I. Couples with more than one child with tuberous sclerosis
complex

2. No extended family history
Clinical symptoms shown on the patient were underlined

N

5

Fig. 1

Diagnostic appearance of clinical and radiologic features. A, Facial angiofibromas and gingival fibromas. B, The brain CT image

demonstrated calcification along the ventricle. C, The abdominal CT showed a bilateral muitiple hypodense mass in the kidney
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Fig. 2 Radiologic and pathologic features of pulmonary LAM. A, A chest HRCT scan showed multiple thin-walled cysts surrounded by
normal parenchyma scattered throughout both lungs. B, Immunohistochemistry of LAM cells H&E stain. C, Immunohistochemical staining
with anti-«-SMA antibody. D, Immunohistochemical staining with anti-HMB-45 antibody. Small foci of spindle-shaped cells that were stained
by both anti-a-SMA and anti-HMB-45 antibodies were identified on the thickened septa of some abnormal cysts.

Glostrup, Denmark) and anti-human a-smooth muscle actin
(¢-SMA) antibody (Dako) with hematoxylin and eosin
(H&E) staining. Primary antibodies were detected using
Dako RCALEnVision Detection System, Deroxidasc/DAD
Rabbit/Mouse (Dako). Counterstaining was done using
methy! green (Dako). To define the LAM, we performed a
microscopic examination. The H&E staining specimen
showed cystic destruction of the parenchyma and thickening
of alveolar sepla, which were composed of spindle-shaped
cells (Fig. 2B). Immunohistochemical examination revealed

that the abnormal spindle-shaped cells expressed both HMB-
45 and a-SMA and were, therefore, identified as LAM cells
(Fig. 2C, D). To show the expression of hamartin and tuberin
on the skin and pulimonary lesions, we stained spcoimon from
skin lesions that has been obtained 1 year before the lung
biopsy and pulmonary lesions using antihamartin (Santa Cruz
Biotechnology, Santa Cruz, CA) and antituberin antibodies
(Santa Cruz Biotechnology). Primary antibodies were
detected as described above, and counterstaining was done
with hematoxylin.
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3. Results

Herein, we reported a patient with TSC with LAM. The
diagnosis of TSC was based on the clinical diagnostic criteria
agreed by the Tuberous Sclerosis Complex Consensus
Conference in 1998 [8]. The patient had 8 major symptoms,
including LAM, and one minor symptom (Table 1) and was
theretore diagnosed with definitive TSC. The diagnosis of
LAM was based on the histopathologic features, which
showed abnormal smooth muscle proliferation and cystic
destruction in the H&E specimen. Immunchistochemistry
indicated the presence of abnormal smooth muscle—like cells
positively stained with both HMB-45 and «-SMA, which
indicates that they are LAM cells (Fig. 2B-D).

Expression of tuberin and hamartin in the lesions of
pulmonary LAM and in the facial angiofibromas was

.

&
#

examined using antituberin and antihamartin antibodies.
Only tuberin was expressed in LAM cells (Fig. 3A-C), but
both tuberin and hamartin were expressed in the facial
angiofibroma (Fig. 3D-I).

To examine the genotype of TSC, mutation analysis was
performed. However, no mutation was found on either the
TSC/! or the TSC2 gene. LOH on the pulmonary lesion was
not confirmed.

4. Discussion

TSC is an autosomal dominant disorder characterized by
the development of hamartomas in many organs, including
the brain, eyes, kidneys, heart, lungs, and skin [9]. It has been
reported that TSC is caused by the mutation in one of the 2

Fig.3  Expression of hamartin and tuberin in LAM cells and on skin lesions. LAM cells stamed using (A) antthamartin and (B) antituberin
antibodtes. Facial angiofibroma stained using (D) antihamartin and (E) antituberin antibodies. Unaffected control skin stained using (G)

antihamartin and (H) antituberin antibodies. C, F, 1, Negative control.
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tumor suppression genes TSC/ or TSC2, encoding hamattin
and tuberin. Mutation in either TSC/ or TSC2 gene equally
contributes to this disorder [10]. Like other tumor suppres-
sors, TSC hamartoma can be explained on the basis of
Knudson’s 2-hit theory [9,11]. In this theory, a second hit
mutation resulting in LOH of the tumor suppressor gene is
necessary for tumor formation. In fact, LOH is commonly
found in several types of TSC hamartomas. TSC tumorigen-
esis is not always accompanied by LOH, and the incidence of
LOH is different in each organ. LOH at either TSC gene
locus is frequently detected in pulmonary LAM as well as in
cardiac rhabdomyomas and renal angiomyolipomas [9]. In
contrast, in brain lesions and skin lesions, the incidence of
LOH is low [9,12,13]. Recently, many studies have reported
evidence that somatic mutations resulting in the loss of wild-
type alleles may not be necessary. Several hypotheses
explained why, in spite of the presence of hamartin and
tuberin, brain lesions formed hamartomas in TSC [14]. One
hypothesis is the different localization of hamartin and
tuberin in cells [15]. Separate cellular localization of
hamartin and tuberin may prevent the formation of the
hamartin-tuberin complex, resulting in mTOR activation.
Another explanation is mosaicism. Some chromosomal
changes exist only in a mosaic form, because in a nonmosaic
form, they are lethal [10]. The third possibility is an
epigenetic mechanism as reported previously [16]. Finally,
extracellular signal-regulated kinase is also related to the
TSC tumorigenesis in the lack of 7SC2 LOH [17].

In this case, the pulmonary lesion did not express
hamartin, but the skin lesion expressed both hamartin and
tuberin. Dissociation of hamartin expression in lung and skin
lesions shows that different mechanisms of tumorigenesis
may occur in different organs.
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Double mutation (R124H, N544S) of TGFBI in two sisters with
combined expression of Avellino and lattice corneal dystrophies

Naoyuki Yamada,' Koji Kawamoto,' Naoyuki Morishige,! Tai-ichire Chikama,’ Teruo Nishida,'
Mitsuaki Nishioka,® Naoko Okayama,’® Yuji Hinoda®
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of Ocular Pathophysiology, Yamaguchi University School of Medicine, Ube City, Yamaguchi, Japan; Division of Laboratory,
Yamagucht Umversity Hospital, Ube City, Yamaguchi, Japan

Purpose: The R124H mutation of the keratoepithelin gene (TGFBI) causes Avellino comneal dystrophy whereas the N5448
mutation of this same gene gives rise to lattice corneal dystrophy We now report two cases with both R124H and N5448
mutations of TGFBI.

Methods: Genomic DNA and ¢DNA were 1solated from the proband and family members and were subjected to
polymerase chain reaction—mediated amplification of exons 1-17 of TGFBI. The amplification products were directly
sequenced Allele-specific cloning and sequencing were applied to evaluate the compound heterozygous mutation
Results: Molecular genetic analysis revealed that the proband and one sister harbored both a heterozygous CGC—-CAC
(Arg—His) mutation at codon 124 and a heterozygous AAT—AGT (Asn—Ser) mutation at codon 544 of TGFBI Slu-
lamp examunation revealed multiple granular regions of opacity and lattice lines in the comeal stroma of the proband and
her sister with the double mutation Allele-specific clonmg and sequencing revealed that the R124H and N544S mutations
are on different chromosomes.

Conclusions: As far as we are aware, this is the first report of a patient with a double mutation (R124H, N5445) of TGFBI
causmg an autosomal domnant form of corneal dystrophy The clmical manifestations of the two cases with both R124H

and N544S mutations appeared to be a summation of Avellino and lattice corneal dystrophies.

Mutations of the keratoepithelin gene (TGFBI) are
responsible for most corneal dystrophies. TGFBI was first
identified as a transforming growth factor-p1 (TGF-B1)-
inducible gene in a human lung adenocarcinoma cell line [1].
The point mutations R124C, R124H, R555W, and R555Q of
TGFBI were initially found to give rise to lattice corneal
dystrophy (LCD), Avellino corneal dystrophy (ACD),
Groenouw type 1 comeal dystrophy, and Reis-Biicklers
corneal dystrophy, respectively [2]. Many additional
mutations of TGFBI were subsequently found to be
responsible for autosomal dominant corneal dystrophies [3,
4]. ACD is characterized by the presence of granular and linear
opacities in the corneal stroma. The deposits in the corneal
stroma of patients with ACD are of a hyaline and amyloid
nature. The only identified mutation associated with ACD is
R124H of TGFBI[2]. LCD is an inherited form of amyloidosis
that is characterized by the development of lattice lines and
opacities in the cornea. Several distinct mutations of TGFBI
including R124C [2], L518P [5], P501T [6], L527R [7],
N5448S [8], AS46T [9], and N622K (T1913G or T1913A) (3]
have been associated with LCD. LCD is classified clinically
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into several subtypes [3,4], but standardized definitions of
each subtype have not been achieved to date. The subtype of
LCD caused by the N5448 mutation of TGFBI is characterized
by tiny nodular deposits with thin lattice lines in the middle
portion of the corneal stroma [10].

Several case reports have suggested that corneal
dystrophies caused by homozygous point mutations of 7GFB/
are characterized by an earlier onset, more severe symptoms,
and a higher frequency of recurrence after keratoplasty
compared with those attributable to the corresponding
heterozygous mutations [11-15]. A few case reports have also
described individuals with corneal dystrophy who harbor two
distinct mutations in 7GFBI, the membrane component,
chromosome 1, surface maker 1 (MISI), or both [16-21]. It
has remained unclear, however, how the phenotype of patients
with such a double mutation differs from that of those with
the corresponding single mutations. We now describe the first
cases of corneal dystrophy associated with both R124H and
N544S mutations of TGFBI.

METHODS

This study was approved by the ethical review committee for
gene analysis research of Yamaguchi University School of
Medicine and Yamaguchi University Hospital. After
obtaining informed written consent, we extracted genomic
DNA from white blood cells of peripheral blood collected
from patients in the presence of an anticoagulant. Total RNA
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TaBLE 1. PCR PRIMERS USED FOR SEQUENCING EXONs o TGFBI.
Exon Primer Primer sequence Annealing Product size
temperature (°C) (bp)
2-9 cDNA-F1 5-CGCCAAGTCGCCCTACCAG-3' 60 1205
cDNA-R1 5'"TTGGAGGGGTTCCATCTTTG-3'
9-17 cDNA-F2 5-CTCATCCCAGACTCAGCCAA-3' 60 1075
cDNA-R2 5'-CACATCTCATTATGGTGCGGC-3'
1 DNA-IF 5'-CCGCTCGCAGCTTACTTAAC-3' 60 362
DNA-IR 5'-AGCGCTCCAATGCTGCAAGGT-3'
4 DNA-4F 5-CGTCCTCTCCACCTGTAGAT-3' 62 350
DNA-4R 5'-GACTCCCATTCATCATGCCC-3'
11 DNA-11F 5-CAGCCTTAATAACCCATCCCA-3' 58 375
DNA-11R 5'-AATCCCCAAGGTAGAAGAAAG-3'
12 DNA-12F 5-AGGAAAATACCTCTCAGCGTGG-3' 60 293
DNA-12R 5'-ATGTGCCAACTGTTTGCTGC-3'
13 DNA-13F 5 “GGGAGTTCTTCATTTCAGGG-3' 58 365
DNA-13R 5-ATTACACTCAGAGATTCGGG-3'
14 DNA-14F 5'-GCCTGGGCGACAAGATTGA-3' 58 419
DNA-14R 5-CCAACAGCTCCCAATTCAC-3

was also extracted from the white blood cells with the use of
a QIAmp RNA Blood mini kit (Qiagen, Valencia, CA) and
was then subjected to reverse transcription with the use of
TaqMan Reverse Transcription Reagents (Applied
Biosystems, Foster City, CA). The resulting cDNA as well as
genomic DNA were subjected to polymerase chain reaction
(PCR) with primers that amplify exons 1,4, 11, 12, 13, 14, 2—
9, or 9—17 of TGFBI (Table 1). Each PCR reaction was
performed in atotal volume of 10 ul containing template DNA
(80 ng/ul), 10 pmol of each primer, 200 uM of each
deoxynucleoside triphosphate, 20 mM MgCl,, 20 mM Tris-
HCI (pH 8.0), 100 mM KCl, and 1 U of Taq polymerase (Ex

® ®
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Figure 1. Pedigree of the proband Black symbols mdicate
individuals with a diagnosis of corneal dystrophy by genetic analysis

Gray symbols indicate individuals suspected of having been affected
by corneal dystrophy but not subjected to genetic analysis The arrow
ndicates the proband.
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Taq; Takara, Tokyo, Japan). The reaction mixture was
overlaid with 10 pl of mineral oil, and amplification was
performed with a Gene Amp PCR System PC808 (ASTEC,
Tokyo, Japan) with an initial denaturation at 95 °C for 2 min
followed by 30 cycles of denaturation at 94 °C for 30 s,
annealing at 58 °C, 60 °C, or 62 °C (Table 1) for 20 s, and
extension at 72 °C for 30 s. The PCR products were separated
by electrophoresis on a 2% agarose gel and stained with
ethidium bromide. For sequencing, 2.5 ul of the PCR products
were incubated with 1 pl of ExoSAP-IT (Amersham
Bioscience, Tokyo, Japan) first for 20 min at 37 °C and then
for another 20 min at 80 °C. Sequencing reactions were then
performed with the use of a BigDye Terminator Cycle
Sequencing FS Ready Reaction Kit (Applied Biosystems).
After purification with ethanol, the reaction products were
applied to an ABI 3100-Avant Genetic Analyzer (Applied
Biosystems).

An allele-specific cloning and sequencing approach was
applied to characterize the compound heterozygous mutation
of R124H and N544S. In brief, cDNA of the proband was
subjected to PCR with KOD FX DNA polymerase (Toyobo,
Tokyo, Japan) and with the primers, 5'-TGT CCA GCA GCC
CTA CCA CTC-3' (forward) and 5'-AGG ATA TCC CCT
CTT TCC TGA GGT C-3' (reverse; containing an EcoRV
restriction site at its 5' end), to obtain products that included
both mutation sites. The PCR products were purified by
electrophoresis and digested with EcoRV and BamHI (site in
exon 4), and the released fragments were ligated into the
multiple cloning site of a sequencing vector (pcDNA3.1{+];
Promega, Madison, WI). The resulting plasmids were
expanded in competent Escherichia coli IM109 cells
(Invitrogen, Carlsbad, CA), and the inserts were then
sequenced as described above.
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Figure 3 Lattice hines in patient's cornea The lattice lines referred to in Figure 2 are better visualized in the higher magnifications of Figure
2C, Figure 2F, and Figure 21 (Figure 3A-C, respectively) The lattice lines are easily seen in A and C (black arrows), but not in B

Given that her visual acuity had decreased to 0.7 in the right

RESULTS eye and 0.4 in the left eye, we performed phototherapeutic
The proband, a 67-year-old Japanese woman (II-1), visited  keratectomy on her left eye in March 2000 and on her right
our coeal clinic in January 2000 with a main complaint of  eye in May 2000. The parents of II-1 were not related to each

gradual impairment of vision (Figure 1). We diagnosed her other. Her father (I-1) is no longer alive, and she has two
condition as ACD on the basis of slit-lamp examination.
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Figure 4 Genetic analysis of TGFBI in the proband and her two sisters Direct sequencing of genomic amplification products corresponding
to exon 4 (upper panels) or exon 12 (lower panels) of TGFBI was performed for 1I-1, 1I-2, and II-3 A heterozygous CGC—CAC mutation
was detected at codon 124 1 II-1, I-2, and II-3 A heterozygous AAT—AGT mutation was detected at codon 544 in II-1 and 1I-3

brothers and two sisters. Her father’s brother (I-2) and her
sisters (II-2, II-3) were also diagnosed at our clinic with ACD
by slit-lamp examination. Her reporting suggested that her
father (I-1) had corneal dystrophy. We also performed
phototherapeutic keratectomy on the left eye of II-2 in March
2000 and on the right eye of II-2 in May 2000.

Slit-lamp examination subsequently revealed multiple
granular regions of opacity in the surface-to-middle portion
of the corneal stroma in both eyes of 11-1, I1-2, and I1-3. Lattice
lines were also observed in 1I-1 (Figure 2A—-C) and II-3
(Figure 2G-I) but not in II-2 (Figure 2D-F). These lattice lines
can be seen better in the higher magnifications of Figure 2C,
Figure 2F and Figure 2I (Figure 3A-C, respectively). Both I1-1
and II-3 were found to harbor both a heterozygous
CGC—CAC (Arg—His) mutation at codon 124 and a
heterozygous AAT—AGT (Asn— Ser) mutation at codon 544
of TGFBI whereas 1I-2 harbored only the heterozygous
CGC—CAC (Arg—His) mutation at codon 124 (Figure 4).
The mutations were identified at both the genomic and cDNA
levels.

To investigate whether the two TGFBI mutations are on
the same or different chromosomes of the proband, we
adopted an allele-specific cloning and sequencing approach.
PCR products containing both mutation sites were subcloned
and sequenced. Of three independent clones analyzed, one
contained only the R124H mutation and the other two
contained only the N544S mutation, indicating that the two
mutations are on different chromosomes.

DISCUSSION
As far as we are aware, this is the first report of a patient with
a double mutation of TGFBI causing an autosomal dominant
form of corneal dystrophy. The clinical manifestations of the
two cases with both R124H and N544S mutations appeared
to be a summation of those of Avellino and lattice corneal
dystrophies. We observed lattice lines in the corneas of II-1

977

and II-3, both of whom have the N544S mutation of TGFB/,
but not in II-2, who harbors only the R124H mutation.

We were not able to perform genetic analysis on I-1 and
-2 because they were no longer alive at the time of this
analysis. However, allele-specific cloning and sequencing
revealed that the R124H and N544S mutations are on different
chromosomes, consistent with our clinical findings. Slit-lamp
examination of I-2 did not reveal the presence of lattice lines,
suggesting that the R124H mutation was transmitted to the
proband and her two sisters from 1-1. Although slit-lamp
examination was not performed on the mother of the three
sisters because of her being confined to bed, it is likely that
she harbors the N544S mutation of TGFBI. Given that the
clinical manifestation of the N544S mutation has a late onset
and that the mutation does not have a pronounced effect on
visual acuity, the mother may not experience a visual
disturbance.

Several cases of double mutations associated with corneal
dystrophies other than macular corneal dystrophy have been
described previously (Table 2). However, no case of a double
mutation of TGFBI causing an autosomal dominant form of
corneal dystrophy has previously been reported. The presence
of a homozygous Q118X mutation of MIS! and a
heterozygous P501T mutation of TGFBI in the same
individual was described [16]. The Q118X mutation of M1S/
causes gelatinous drop-like corneal dystrophy (GDLD) with
an autosomal recessive mode of inheritance. The P501T
mutation of TGFBI causes LCD type IIIA [6]. The clinical
manifestation in this patient resembled that of GDLD but not
that of LCD type IIIA. A patient with a clinical diagnosis of
GDLD and heterozygous Q118X and Y184C mutations of
MIS] has also been described [17]. No other case of the
Y184C mutation in 3715/ has been presented, so it is not clear
whether this mutation in the homozygous state can cause
GDLD. A patient with a clinical diagnosis of GDLD was
found to be heterozygous for both Q118X and LI86P
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TABLE 2. PREVIOUS REPORTS OF DOUBLE MUTATIONS ASSOCIATED WITH CORNEAL DYSTROPHY.

Case Amino acid mutation Hetero- or Gene
homozygote
1 QilgX Homozygote MiSI
P501T Heterozygote TGFBI
2 Q118X Heterozygote MIS1
Y184C Heterozygote MiSi
3 Q118X Heterozygote MiSt
L186P Heterozygote MiSi
4 AS546D Heterozygote TGFBI
P551Q Heterozygote TGFBI
5 Ri24L Heterozygote TGFBI
DeltaT125-DeltaE126 Heterozygote TGFBI
Present R124H Heterozygote TGFBI
case
N5448 Heterozygote TGFBI

Mode of Phenotype of single Phenotype of Reference
inheritance mutation double
mutation

AR GDLD GDLD {16}

AD LCD

AR GDLD GDLD 17
Not 1dentified Not 1dentified

AR GDLD GDLD {18}

AR GDLD

AD Polymorphuc corneal LCD [19,20]

amyloidosis or LCD

Not identified Not 1dentified

AD GCD GCD 21
Not identfied Not :denttfied

AD ACD ACD+LCD Present study

AD LCD

Abbreviations: ACD, Avellino corneal dystrophy; AD, autosomal dominant; AR, autosomal recessive; GCD, granular corneal
dystrophy; GDLD, gelatinous droplike comeal dystrophy; LCD, lattice corneal dystrophy.

mutations of M1S/ [18]. Patients with a clinical diagnosis of
atypical LCD were found to be heterozygous for both A546D
and P551Q mutations of TGFBI[19,20]. The A546D mutation
of TGFBI causes polymorphic corneal amyloidosis [22] or
atypical LCD [23] with an autosomal dominant mode of
inheritance. There have been no other reports of the P551Q
mutation of TGFBI, so it is not clear whether a heterozygous
P551Q mutation causes corneal dystrophy. Finally, a patient
with a clinical diagnosis of granular corneal dystrophy was
found to be heterozygous for both R124L and AT125-AE126
mutations of TGFRBI [21]. There have been no other reports of
the AT125-AE126 mutation of TGFBI.

A few studies have addressed the penetrance of inherited
corneal dystrophy. LCD type IIIA caused by the P501T
mutation of TGFBI [16] and atypical granular corneal
dystrophy caused by the D123H mutation of TGFBI [24] are
thought to have a low penetrance. Non-penetrance of ACD
has also been described [25}. The penetrance of corneal
dystrophies caused by the R124H or N544S mutations of
TGFBI remains unclear.

In all previously reported cases of double mutations, the
clinical phenotype resembled that of one but not both of the
associated corneal dystrophies. In the cases described in the
present study, the phenotype associated with the double
mutation is the summation of both corneal dystrophies. These
cases thus indicate that R124H and N544S mutations of
TGFBI independently determine clinical manifestation.
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CASE REPORT

Epidermolysis bullosa nevus arising in a patient with
Dowling-Meara type epidermolysis bullosa simplex

with a novel K5 mutation

Hiroko SUGIYAMA-FUKAMATSU, Norihiro SUZUKI, Gen NAKANISHI,

Keiji IWATSUKI

Department of Dermatology, Okayanta University Giaduate School of Medicine, Dentistry and Phartmaceutical Sciences, Okayama,

Japan

ABSTRACT

We report herein a 4-year-old girl with Dowling-Meara type epidermolysis bullosa (EB) who presented with peculiar
pigmented nevi. Blister formation had repeatedly occurred on the erythematous plagues in a circinate fashion since
birth, and marked hyperkeratosis was observed on the paims and soles associated with nail deformity. Her mother
and maternal grandmother also had similar symptoms. In addition to the blistering lesions, the patient had three
large, asymmetrical, pigmented plaques with color variegation. Light and electron microscopic findings of the blis-
tering lesions showed a subepidermal blister with intracytoplasmic granules in keratinocytes as well as degeneration
of basal cells and aggregation of tonofilaments. The pigmented lesions revealed histopathological features of com-
pound nevus without malignant changes. Gene analysis revealed an E478K (Glu to Lys) mutation in exon 5 of the
keratin 5 (K5) gene. These findings, together with clinical features, were consistent with those of Dowling-Meara

type EB associated with so-called EB nevus.

Key words:

INTRODUCTION

Patients with hereditary epidermolysis bullosa (EB)
may present with a peculiar type of nevocellular
nevi that usually form large, asymmetrical, irregu-
lar-shaped pigmented lesions, mimicking malignant
melanoma.’® Although both the clinical and
dermoscopic findings are similar to those of malig-
nant melanoma, the histopathological pictures and
clinical courses are usually benign.®® This type of
nevi, therefore, has been called epidermolysis
bullosa nevus.®® We recently experienced a patient
with familial Dowling-Meara type EB who pre-
sented with so-called EB nevus. We report herein
our case, together with the clinicopathological find-
ings, information regarding the responsible gene

Dowling-Meara type, epidermolysis bullosa, keratin 5 mutation, nevus.

mutation and cytological profiles of the nevus
cells.

CASE REPORT

A 4-year-old Japanese girl was referred to our hospi-
tal due to repetitive blistering since birth. The patient
had been admitted to the neonatal intensive care unit
at a nearby hospital during the postnatal period
because of blistering on the trunk, extremities and
oral cavity. At the age of 1 year, she presented with
hypetkeratosis on the palms and soles without skin
contracture. Her mother and maternal grandmother
also had simitar symptoms when young, but their
symptoms became milder as they grew. Until the first
visit to our hospital, she had been treated under a
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diagnosis of hereditary EB, without confirmation of
the clinical subtype and responsible gene mutation.

On physical examination, the patient presented
with multiple bullae, erosions and erythematous pla-
ques on the trunk and extremities (Fig. 1a,b). Fresh
bullae and vesicles were observed in the periphery
of the erythematous plaques in a circinate pattern.
Keratoderma was found in palms and soles (Fig. 1¢),
and all the toes and fingernails were deformed
(Fig. 1d). Her mother had one eroded lesion on the
upper arm and dystrophic fingernails (Fig. 1d), and
nail deformities on the fingers. In addition to these
Cutaneous manifestations, three asymmetric, irregu-
larly-pigmented plaque lesions were observed on
the chest, neck and upper arm (Fig. 2a,b). Erosions
and scarring were also present in the pigmented
lesions.

in order to determine the subtype of hereditary EB,
we obtained a skin biopsy for light and electron
microscopic observations, and a peripheral blood

sample from the patient and mother under informed
consent. Furthermore, a skin biopsy was obtained
from the pigmented lesion to confirm the diagnosis.

The skin biopsy from the vesicle disclosed a sub-
epidermal blister and the presence of intracytoplas-
mic granules in keratinocytes (Fig. 3a). Electron
microscopic findings showed degeneration of basal
cells as well as aggregation of tonofilaments in the
keratinocytes (Fig. 3b). Based on the microscopic
observations, together with the clinical features, we
diagnosed the patient with Dowling-Meara type EB.

Using DNA samples extracted from the peripheral
blood cells of the patient and her mother, keratin 5
(K5) genomic DNA was amplified with a polymerase
chain reaction (PCR) as previously described,®'° and
the PCR products were directly sequenced using an
ABI373A automated DNA sequencer. The results
demonstrated a G-to-A mutation in the exon 5, which
caused a transition from Glu to Lys at the 478th
amino acid (E478K) (Fig. 4).

Figure 1. Fresh erythemic plaques with bullae and erosions on the trunk (), herpetiform vesicles (b), keratoderma on the soles
{c) and nail deformities on the fingers (d). The mother also has fingemail deformities and superficial scar formation on the dorsal

surface of the hands (d).
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