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(€) Normal DSP, exon 24

(f) p.tie2241Phefsxa, exon 24

(C)Normal DSP, exon 24 (d) p.Arg23s6Cys, exon 24
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Fig 2. Immunofluorescence microscopy using an antibody against desmoplakin 1 and 2. (a) In normal control skin there was pan-epidermal
staining at keratinocyte cell peripheries. (b) The patient’s skin. In some cells there was occasional focal accentuation of staining at the cell
periphery (arrows) and more cytoplasmic staining (arrowheads). Scale bars = 50 pm. (c—f) Molecular genetic analysis of the DSP gene showing
compound heterozygous mutation. (c) Normal DSP sequence in exon 24, showing nucleotides 7090-7104. (d) The equivalent region as in (c)
from the affected individual showing heterozygous missense mutation ¢.7096C>T (arrow) leading to amino acid substitution p.Arg2366Cys. (e)
Normal desmoplakin sequence in exon 24, showing nucleotides 6715-6729. (f) The equivalent region as in (e) from the affected individual
showing heterozygous two base-pair deletion mutation, ¢.6721~6722del (p.lle2241Phefsx3, arrow), resulting in a premature termination codon

six base pairs downstream.

References

1 Green KJ, Gaudry CA. Are desmosomes more than tethers for inter-
mediate filaments? Nat Rev Mol Cell Biol 2000; 1:208-16.

2 Lai-Cheong JE, Arita K, McGrath JA. Genetic diseases of junctions.
J Invest Dermatol 2007; 127:2713-25.

3 Whittock NV, Ashton GH, Dopping-Hepenstal PJ et al. Striate pal-
moplantar keratoderma resulting from desmoplakin haploinsuffi-
ciency. J Invest Dermatol 1999; 113:940-6.

4 Whittock NV, Wan H, Morley SM et al. Compound heterozygosity
for non-sense and mis-sense mutations in desmoplakin underlies
skin fragility/woolly hair syndrome. ] Invest Dermatol 2002;

118:232-8.

Cabral RM, Wan H, Cole CL et al. Identification and characterization

of DSPIa, a novel isoform of human desmoplakin. Cell Tissue Res

2010; 341:121-9.

Tanaka A, Lai-Cheong JE, Cafe ME et al. Novel truncating mutations

in PKP1 and DSP cause similar skin phenotypes in two Brazilian

families. Br J Dermatol 2009; 160:692-7.

Mahoney MG, Sadowski S, Brennan D et al. Compound heterozy-

gous desmoplakin mutations result in a phenotype with a combin-

ation of myocardial, skin, hair, and enamel abnormalities. ] Invest

Dermatol 2010; 130:968-78.

Asimaki A, Syrris P, Ward D et al. Unique epidermolytic bullous

dermatosis with associated lethal cardiomyopathy related to novel

desmoplakin mutations. J Cutan Pathol 2009; 36:553-9.

Al-Owain M, Wakeel S, Shareef F ¢t d. Novel homozygous muta-

tion in DSP causing skin fragility-woolly hair syndrome: report of

v

o

~

oo

o

a large family and review of the desmoplakin-related phenotypes.
Clin Genet 2011; 80:50-8.

10 Norgett EE, Lucke TW, Bowers B et dl. Early death from cardiomyo-
pathy in a family with autosomal dominant striate palmoplantar
keratoderma and woolly hair associated with a novel insertion
mutation in desmoplakin. J Invest Dermatol 2006; 126:1651—4.

Funding sources: The work was funded by the Pachyonychia Con-
genita Project.

Conflicts of interest: none declared.

Genotype analysis in a patient with
oculocutaneous albinism 1 minimal pigment

type

DOI: 10,111l/j.1365—2133‘2011.10690‘)(

Mapam, Oculocutaneous albinism (OCA) is a group of autoso-
mal recessive hypopigmentary disorders affecting the skin,
hair and eyes. The four known types of OCA (OCA1-4) are
classified according to single-gene mutations in tyrosinase
(TYR), P protein, tyrosinase-related protein 1 and solute carrier
family 45, respectively.””> OCA1 has been clinically divided
into three types: A (OCA1A, MIM 203100), characterized by
a complete lack of melanin throughout life due to the produc-
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tion of an inactive TYR, B (OCA1B, MIM 606952), character-
ized by the development of some pigment in the hair and skin
with time after 1-3 years due to a reduced activity of TYR,'™
and temperature-sensitive variants (OCA1TS) manifested as
having depigmented body hairs, but with pigmented hairs in
cooler regions of the body, such as the hands and feet, due to
a temperature-sensitive TYR which is inactivated around
37 °C.'”

A fourth clinical variant of OCA1 was proposed as minimal
pigment type (OCAIMP) by King et al.” in 1986. It is charac-
terized by only minimal activity of TYR and an accumulation
of ocular pigment that increases with age. So far, nine cases of
OCA1IMP have been reported,® but no genotypic or molecular
analyses have been done, although they have been performed
in OCA1A, OCA1B and OCAT1TS.

We report a patient with OCAIMP in whom we have clari-
fied the TYR genotype leading to her OCA. We describe the
results of chemical analyses of melanin contents of her hair
and of functional analyses of the mutated TYR gene transfected
into nonpigmented albino melanocytes.

This study was approved by the Ethics Committee of the
Nagoya University Graduate School of Medicine, and was con-
ducted according to the Declaration of Helsinki Principles of
1975, as revised in 1985. Informed written consent was
obtained from the patient and from normal volunteers.

The patient was a 37-year-old Japanese woman with white
skin, ivory white hair and grey irises. She had foveal hypo-
plasia, and melanin pigment in the fundi could not be recog-
nized by clinical examination. She was almost blind but could
appreciate light. She had no bleeding tendency. In childhood,
she had white skin and hair, and blue irises with amblyopia.
By middle age, several brown freckles had developed on the
nape of her neck and on the backs of her upper arms, and
those areas were easily damaged with sunlight (Fig. 1).
Lesional skin biopsy from her right forearm revealed hyper-
pigmentation in the basal layer of the epidermis. 3,4-dihydr-
oxyphenylalanine (DOPA) staining® was negative in the
patient’s hair bulbs.

The content of eumelanin and phaeomelanin in the hair of
the patient was 86'4 ng mg™' hair and 155 ng mg™" hair,
respectively, measured according to a method described previ-
ously” It is remarkable that the phaeomelanin content of
the patient with OCAIMP was almost the same as that
obtained from four normally pigmented Japanese volunteers
(mean + SD 148 + 28 ng mg™'), and was twice that of a
patient with OCA1A with homozygous mutations of p.R77Q
(70 ng mg™"). However, her eumelanin amount was far less
than that of the volunteers (mean * SD 14 640 * 4069
ng mg™') and was almost the same as that of the patient with
OCAIA (784ngmg'). The hair of the patent with
OCAIMP was actually ivory white, i.e. yellowish white, which
may be due to the presence of phaeomelanin.

Mutation  analysis, performed according to methods
described  previously,”® revealed that the patient with
OCAIMP had two missense mutations, p.R77Q and p.D383N,
in her TYR gene, which had been reported for the first time
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Fig 1. Clinical features: white skin, ivory white hair, grey irises
(a) and brown freckles on the backs of the upper arms (b) and on the
nape of the neck (c).

by Takeda et al.? and Spritz et al.'®in 1990, and have been rec-
ognized in 12 of 83 (14%) and six of 83 (7%), respectively,
of TYR genes of Japanese patients with OCA1 whom we have
examined. Takeda et al.’ had determined that the TYR gene
with the mutation p.R77Q encoded a protein with no catalytic
activity in a functional assay, i.e. amelanotic melanocytes tran-
siently transfected with the pR77Q mutated gene could
produce no visible melanin.

We used a similar functional assay in this study to evaluate
the ability of the mutant protein encoded by p.D383N TYR to
produce melanin. About 73% of all melan-c melanocytes
(kindly provided by Dr D.C. Bennett, Division of Basic Medical
Sciences, St George’s, University of London, U.K.) transfected
with the wild-type TYR gene produced pigment, and the
eumelanin and phaeomelanin contents in 10° cells were deter-
mined to be 48 X 10° and 360 ng, respectively. On the other
hand, we could recognize no visible melanin deposition in
albino melanocytes transfected with the p.D383N mutated
gene or in those transfected with the p.R77Q mutated gene,
from which RNA production was recognized by the method
of reverse transcription—polymerase chain reaction. Further,
we could not detect any eumelanin or phaecomelanin content,
meaning that both types of melanin were below the sensitivity
limits of our assays.

The patient initially appeared to have OCAI1A, which is
defined as the complete lack of TYR activity throughout life,
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because of her white skin and hair from birth and the negative
DOPA staining of her hair bulbs."™ However, the develop-
ment of brown freckles after middle age was proof that some
TYR activity remained, which excluded the possibility that she
has OCATA. We could not diagnose her as having OCA1B,
because the hair colour in OCAIB is either blond or yellow,
and also because the hair bulbs of patients with OCA1B reveal
positive DOPA staining.'™ A diagnosis of OCA1TS was easily
excluded as patients with OCAITS have pigmented hair in
cooler regions of the body including the limbs and head, but
our patient has no pigmented hair at her extremities.'™ Her-
mansky-Pudlak syndrome (HPS) was not a suitable diagnosis
for our patient as that syndrome is known to be a TYR-posi~
tive type of OCA with a bleeding tendency due to a platelet
storage pool defect.!? After exclusion of OCA1A, OCAI1B,
OCAI1TS and HPS, OCAIMP was the logical diagnosis, and that
diagnosis was sustained by genetic analyses which revealed
two Imissense mutations, p.R77Q and p.D383N, in the
patient’s TYR gene, but no mutation in other genes involved
in OCA2, OCA3 and OCA4, as well as HPS] and HPS4.

Melanin synthesis starts from tyrosine due to the two
catalytic activities of TYR, the hydroxylation of tyrosine to
DOPA, and the oxidation of DOPA to dopaquinone, which
then proceeds to eumelanogenesis.”'! The intermediate
product, dopaquinone, can easily bind with cysteine to
become cysteinyldopa which finally develops large polymers

70
of phaeomelanin,””

as shown in Figure 2. As Ito and
Wakamatsu'' previously discussed, cysteinyldopa formation
can be carried out as long as the supply of cysteine remains.
Therefore, it is reasonable that the faint TYR activity remain-
ing in this patient with pR77Q and p.D383N mutations of
TYR could sustain phaeomelanogenesis to the same extent as in
normally pigmented Japanese, but fail to proceed to eumelano-
genesis.

As brown freckles developed in her sun-exposed areas and
the histology was similar to that of solar lentigo, we suppose
that they may have developed via the unknown pathomecha-
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Fig 2. Biosynthetic pathways to eumelanin and phacomelanin in
melanosomes. Tyrosinase catalyses both tyrosine to 3,4-
dihydroxyphenylalanine (DOPA) and DOPA to dopaquinone which
then proceeds to eumelanogenesis in the absence of cysteine. In the
presence of cysteine, dopaquinone binds exclusively with cysteine to
become cysteinyldopa that proceeds to phacomelanogenesis. DHI,
5,6-dihydroxyindole; DHICA, 5,6-dihydroxyindole-2-carboxylic acid.

nism that occurs in solar lentigines which often develop in
healthy individuals.

King and coworkers™® reported that OCAIMP clinically
shows an accumulation of pigment only in the irises that
increases with age. We would like to redefine it to any pig-
ment accumulation requiring a long period of time in tissues
such as the eye, the hair and lentigo.
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Sir, Generalized pustular psoriasis (GPP) is a rare but severe form of
psoriasis that is sometimes life threatening. It is characterized by sudden,
repeated episodes of high-grade fever, generalized rash and disseminated
pustules. The pathogenesis is unclear except for familial GPP, whose cause
was recently identified as homozygous or compound heterozygous
mutations in the IL36RN gene, also known as IL1F5, encoding the

interleukin 36 receptor antagonist (IL36RN)"2.

IL36RN is primarily expressed in the skin®, and is an antagonist of
three cytokines that belong to the interleukin-1 family: interleukin-360,
interleukin-36p, and interleukin-36y, which are also known as
interleukin-1F6, interleukin-1F8 and interleukin-1F9, respectively4’ > These
cytokines activate several proinflammatory signaling pathways, such as the

nuclear factor-xB and mitogen-activated protein kinase pathways® .

We have followed a Japanese male patient with GPP, and IL36RN
mutation analysis revealed the previously unreported homozygote nonsense

mutation p.Argl0X.

A 68-year-old man presented with recurrent episodes of localized
sterile pustules with erythema but without scaly erythematous plaques, on
the extremities (Figure 1a, b) and the trunk, but not on the palmoplantar

areas. He had been suffering from similar eruptions since the age of 34. He



once showed widespread generalized pustules accompanied by high fever
and elevation of circulating CRP to 30 mg/dl, which were triggered by
infection, and he was hospitalized. A skin biopsy from a pustular eruption
on the trunk revealed a spongiform pustule of Kogoj in the epidermis
(Figure Ic), which is consistent with GPP. He was diagnosed as GPP
unassociated with psoriasis vulgaris (PV) or palmoplantar pustulosis (PPP).
There was no apparent family history of skin disorders, although his

parents are first cousins (Figure 1d).

The ethics committee of Nagoya University approved studies
described below. The study was conducted according to the Declaration of
Helsinki Principles. The participants gave written informed consent. The
coding region of /L36RN (Gene bank accession No. 26525) was amplified
from genomic DNA by PCR, as described previously'. Direct sequencing
of the patient’s PCR products revealed that the patient was homozygous for
the previously unreported nonsense mutation of p.Arg10X (c.28C>T) in
IL36RN (Figure 2a). C at nucleotide position 28 is 2 bases upstream from
the C’ end of exon 2 (the exon 2-intron 2 boundary) of IL36RN. In silico
analysis by splicing donor score algorithm® was conducted to predict
whether this mutation would lead to aberrant or normal splicing, and the
results suggest that this mutation results in normal splicing (data not

shown).



Immunohistochemistry with rabbit polyclonal anti-IL1F5 antibody
(R&D Systems Inc. Minneapolis, MN ) showed almost no expression of
IL36RN in the patient’s epidermal lesion but strong IL36RN expression in
a positive control of psoriatic epidermis (Figure 2b,c), as reported
previously’. Thus, it was apparent that the IL36RN protein was almost

absent in the patient.

Very recently, IL36RN mutations were reported as causative genetic
defects in GPP cases in Tunisian and European populations”>. In these
reports, only three missense mutation were identified: IL36RN, i.e.,
IL36RN pLeu27Pro in the Tunisian population', and p.Argd8Trp and
p.Serl13Leu in the European population®. pLeu27Pro and p.Serl13Leu
were thought to be very prevalent mutations in the respective (Tunisian and

European) populations.

We report for the first time a GPP patient with an IL36RN mutation
in an Asian population, and we note that the mutation differs from those
prevalent in the Tunisian and European populations. In addition, the
present mutation is the first documented nonsense mutation of IL36RN. It is
nearly a null mutation of IL36RN, and its abolition or extreme reduction of
the protein expression of IL36RN was confirmed in the patient’s skin. Thus,
the present case bolsters the argument that IL36RN functional deficiency

really contributes to GPP.



It is interesting that the disease onset of the present case was the
rather late age of 34, although the present case was homozygous for
IL36RN loss-of-function mutation and had no apparent IL36RN protein. In
previous reports, most GPP cases with IL36RN mutations have been
children, though they included three young adults (disease onset in the
twenties). The only exceptional case in previous reports was a patient
whose age of onset was 51°. The present case suggests that even when
onset is not until middle age, we cannot exclude the possibility of

underlying JL36RN mutations as causative genetic defects.

In addition, it is noteworthy that no GPP cases with IL36RN
mutations, including the present case, have been associated with PV or
PPP"?, and the absence of PV and PPP is a clue in identifying GPP patients
with IL36RN mutations.

We believe it is very important to discriminate familial GPP cases
with IL36RN mutations from the other GPP cases, not only for genetic
counseling but also because we expect familial GPP will be treatable with

customized therapy that targets IL-36 signaling in the near future.
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Figure Legends

Figure 1. Skin manifestation, histopathology of the skin lesion and pedigree
of the patient

Pustular erythema on internal left knee of the patient (a, b). Spongiosis of
Kogoj and acanthosis are observed in the epidermis of the pustular
erythema lesion in the trunk upon the patient’s admission to hospital (c).
Bar: 100 um. Pedigree of the patient (d).

Figure 2. Sequence data of JL36RN and expression of IL36RN on the lesion
of the GPP

Sequence data of IL36RN in the patient and control (a). Arrow shows
heterozygous mutation of c. 28C>T (p.Argl0Ter). C at nucleotide position
28 is 2 bases upstream from the C’ end of exon 2 (the exon 2-intron 2
boundary) of /L36RN. Immunohistochemistry of GPP lesion by anti-IL1F5
(IL36RN) (b). Staining was almost negative. Immunohistochemistry of skin
lesion of a patient with psoriasis vulgaris by anti-IL1F5 (IL36RN) (c).

Staining was strong in keratinocytes in the upper layers. Bar: 100 pm.
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Extraordinarily large, giant spider angioma in an
alcoholic cirrhotic patient

Spider angioma/nevus, or nevus araneus, is a common
cutaneous vascular anomaly, and is present in 10~15% of
normal adults and children.” A spider angioma is typi-
cally a central, elevated, red punctum, from which blood
vessels radiate 1-2 cm in diameter. We report here an
extremely large spider angioma in a patient with liver
cirrhosis.

A 68-year-old man with an 8-year history of alcoholic
liver cirrhosis consulted our outpatient clinic complaining
of a large reddish-purple soft tumor with radiating telan-
giectasia on the back. He had had the lesion for more
than 1 year. The lesion had expanded and elevated gradu-

~ ally, and radiating telangiectasia appeared surrounding it.

Subsequently, 10 or more small telangiectatic lesions
appeared on his upper trunk and arms. He had been
drinking about 50 g of alcohol ‘pér: day until being diag-
nosed with liver cirrhosis. He had esophageal varices and
was treated with endoscopic therapy. Physical examina-
tion revealed a reddish-purple, soft, dome-shaped nod
with a diameter of 2.3 x 1.3 cm, and telangiectasia r
ating from the center to a diameter of 1o cm (Fig:

Figure 1 (a) A large reddish-purple soft tumor with radiating
telangiectasia on the patient’s back. (b) Close-up of the
radiating telangiectasia. The clinical features of the present

case are similar to those of a case reported previously’

© 2012 The International Society of Dermatology
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Multiple, typical spider angiomas of
in diameter) were scattered on his upp

dilated vessels of various
liferated in the superfici
cells, mainly lymphoc
around the dilated
was also seen. En
and protruding int
observed (Fig. 2). From these clinical and histopathologi-
diagnosis of spider angioma was made.

pider angioma is still unclear. Li et al.*reported an
ciation between elevated plasma levels of vascular
ndothelial growth factor and spider angiomas. In
patients with non-alcoholic cirrhosis, the plasma level of
substance P is elevated, and this may play an important

Figure 2 Photomicrograph of a skin biopsy specimen from
the central node. Dilated vessels of various sizes are prolifer-
ated in the superficial and mid dermis. No atypism is
observed in the endothelial cells. Low-density inflammatory
cell infiltrate is observed around the dilated vessels (hematox-
ylin-eosin, original magnification x100)
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role in the pathogenesis of spider angioma.? Estrogen also
is suspected of playing a role.* Spider angiomas are usu-
ally <2 cm in diameter. Okada reported a giant spider
angioma 6 cm in diameter.” As far as we know, the pres-
ent spider angioma is the biggest ever reported. Generally,
the central feeding vessel of spider angiomas can be
destroyed with electrolysis or hyfrecation. Spider angio-
mas are also well treated by various types of lasers.%”
Giant spider angiomas can be treated by surgical
excision.

The differential diagnosis for giant spider angioma
includes several tumors of vascular origin, among them
angiosarcoma, Kaposi’s sarcoma and malignant hemangi-
opericytoma. Histopathological examination is often
necessary to exclude these malignant tumors. Typical
spider angiomas of ordinary size on the upper trunk and
extremities were helpful in diagnosing the present case.
Although giant spider angioma is rare, we have to keep
it in mind in the differential diagnosis of large tumors
of vascular origin, especially in patients with chronic
liver diseases.
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Possible modifier effects of keratin 17 gene
mutation on keratitis-ichthyosis—deafness
syndrome

DOI: 10‘1111/j.]365-2133.2011,}0696.)(

Mapam, Keratitis—ichthyosis~deafness (KID) syndrome (OMIM
148210, 242150) is a rare type of ectodermal dysplasia
caused by mutations in the gap junction protein beta-2 gene
(GJB2)" or beta-6 gene (GJB6).? On the other hand, mutations
in genes encoding keratin 6a, 6b, 16 and 17 (KRT6A, KRT6B,
KRT16 and KRT17) are known to cause pachyonychia congenita
(PC; OMIM 16720, 17210). PC and KID syndrome share simi-
lar symptoms, such as palmoplantar hyperkeratosis and ony-
chodystrophy. This study reports a Japamese patient with
atypical KID syndrome with the combined heterozygous muta-
tions of a recurrent mutation in GJB2 and a novel mutation in
the V1 region of KRT17.

The proband was a 40-year-old Japanese woman. She was
the child of healthy, nonconsanguineous parents. From child-
hood, she had shown diffuse mutilating palmoplantar hyper-
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keratosis (Fig. 1a), mail dystrophy (Fig. 1b), hypotrichosis,
sensorineural hearing loss, and vascularized keratitis. Periori-
ficial hyperkeratosis was not seen. From these findings, the
diagnosis of KID syndrome was made. She had had recurrent
bacterial and fungal skin infections. In her twenties, painful
tumours appeared on her lower limbs. In her thirties, tumours
on both buttocks developed to take on a papilloma-like
appearance (Fig. Ic). Etretinate with topical or systemic anti-
biotics and antifungal agents did not alleviate her symptoms.
Skin abrasion was repeatedly conducted on the tumours.
Histopathology of the lesions revealed epidermal pseudocar-
cinomatous hyperplasia with dilation of vessels in papillary
and reticular dermis accompanied by mixed immune cell infil-
trates, excluding the involvement of squamous cell carcinoma
(Fig. 1d). Vacuolated keratinocytes, sﬁggesting human papillo-
mavirus infection, were not detected.

Genomic DNA extracted from peripheral blood was used as
a template for polymerase chain reaction (PCR) amplification.
Direct sequencing of GJB2, GJB6, KRT6A, KRT6B, KRT16 and
KRT17 was performed as described elsewhere.*™ The medical
ethical committee of Hokkaido University approved all the
described studies. The study was conducted according to the
Declaration of Helsinki Principles. The proband gave her writ-
ten informed consent.

Mutation analysis of the proband’s genomic DNA revealed
a ¢.148G>A tansition (p.Asp50Asn) in GJB2 (Fig. 2a), which
is the most prevalent mutation in patients with KID syn-
drome.! Furthermore, the proband was found to be hetero-
zygous for a c.177C>A wansversion (p.Ser59Arg) in KRT17
(Fig. 2b). Restriction enzyme digestion of the PCR products
by Pwll was carried out to confirm the ¢.177C>A in KRT17
(Fig. 2c). The ¢.177C>A in KRT17 was novel and was not
detected in 200 alleles from 100 normal Japanese individu-
als. Mutation screening on the proband’s parents could not
be performed because the father was mnot alive and the
mother did not consent. Keratin 17 (K17) immunchisto-
chemistry on skin samples from several different sites
revealed K17 expression in whole epidermis although its
expression level did not vary between nonlesional and le-
sional skin specimens (data not shown).

As the clinical manifestations of the proband were atypi-
cal and more severe than those of other patients with KID
syndrome — as evidenced, for example, by diffuse mutilat-
ing palmoplantar hyperkeratosis and recurrent granulation
tissue formation on the buttock — we hypothesized that
mutations in other genmes might have affected the proband’s
phenotype through modifier effects. Modifier genes are
defined as genes that affect the phenotypic expression of
another gene, and several studies have demonstrated that
modifier genes are involved in manifestations of inherited
disorders. KRT6A, KRT6B, KRT16 and KRT17, the causative
genes of PC, which affects the mails and the palmoplantar
area, were selected as candidates for modifier gene investi-
gation in our case, although we cannot exclude the possi-
bility that there are some other genes which modify KID
syndrome phenotype.
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Fig 1. Clinical features of the pfo'band,y (2) Numerous erosive papules are coalesced into a hyperkeratotic plaque on the proband’s soles. (b) Nail
dystrophy is seen in the fingers. (c) A tumour is observed on the left buttock. Scars after skin abrasion are seen on the dorsal aspects of the thigh
and on the right buttock. (d) Specimens from the tumour show pseudocarcinomatous hyperplasia of the epidermis. Dilated vessels with
monocytic infiltrates are seen in the dermis-(haematoxylin and eosin; original magnification X 100).

Marker Control Proband

(e) Heimo sanie & I TR,
Hamo sapiens  LGGSSYSSCYSFESG
Pantroglodytes.  LOGSSYSECYSFGSG

Rattus norvegicus LGGNSYSSCYSERTE
 Musmusowfus  LOSHSYSSCYSFGTG
Bos fatinus LBGSSYSR0YSFGSG

Fig 2. Mutation analysis. (2) The proband was heterozygous for a C.148G>A transition (p-Asp50Asn) mutation in GJB2 (arrow). (b) c.177C>A
(p-Ser59Arg) in KRT17 was detected in the proband’s genomic DNA (arrow). (c) Pvull restriction enzyme digestion of the polymerase chain
reaction (PCR) products from genomic DNA of the proband and a normal control. ¢.177C>A resulted in the loss of a site for Pyull. Pvull restriction
enzyme digestion of the PCR products from a normal controls reveals 270- and 310-bp bands. In contrast, 270-, 310- and 580-bp bands were
detected in the proband, suggesting that she was heterozygous for c.177C>A. (d) A schematic of the stucture of keratin 17. Note that Ser®” is
located at the V1 region of the keratin molecule (arrow). HIM; helix initiation motif; HTM, helix termination motif. (e) Keratin 17 amino acid
sequence alignment shows the level of conservation in diverse s:pecies of the amino acid Ser59 (red characters).
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Most of the keratin mutations are within the helix boundary
motifs, which are crucial for keratin monomers to form
dimers and subsequent keratin networks.” The KRT17 mutation
found in the proband was located not within the helix bound-
ary motifs but in the V1 region of K17 (Fig. 2d). In other
keratin genes, such as KRTS and KRT16, some mutations have
been reported within the V1 region, and the phenotypes
resulting from these mutations are milder than those resulting
from the mutations within the helix boundary motifs.” The
V1 regions of keratin intermediate filament have glycine
loops® and it has been suggested that these structures modu-
late flexibility and other unknown physical attributes of kera-
tin filaments by interacting with similar structures in loricrin.”

*% is located within a highly conserved segment composed

Ser
of the glycine loop in K17 (Fig. 2e). p.Ser59Arg in X17 is
predicted to be probably damaging by PolyPhen-2, with a
score of 0-893.'°

Based on these findings, it is conceivable that the p.Ser59-
Arg variant in K17 has a modifying effect on the pathogenic
GJB2 mutation p.Asp50Asn and may contribute the proband’s
phenotype. Nevertheless, the limited scope of this study (sin-
gle case report) does not allow us to determine the clinical
significance of p.Ser59Arg in K17, and the influence of other
genetic and epigenetic factors cannot be excluded.
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Clinically manifest X-linked recessive
ichthyosis in a female due to a homozygous
interstitial 1-6-Mb deletion of Xp22.31

DOIL: 10.1111/}.1365—2133.20]1.10685.x

Mapawm, X-linked recessive ichthyosis (XLL; OMIM 308100) is
caused by mutations in or deletion of the entire STS gene cod-
ing for steroid sulfatase on Xp22.31."* Most patients (> 90%)
have deletions, the most common one being approximately
16 Mb in size. The prevalence is about 1: 1500 in males.
The skin phenotype is fairly typical, consisting of mild
erythroderma and generalized peeling or exfoliation of large,
translucent scales within the first weeks after birth. Later, dur-
ing infancy, large polygonal dark-brown scales develop on the
extremities, trunk and neck. STS activity is reduced in female
carriers, who can have dry skin in winter but otherwise have
no recognizable phenotype. Three sisters with overt disease
have previously been reported,® although without genetic
analysis. We now describe a woman with clinically manifest
XLI and elucidate the genetic basis.

The patient, of Dutch descent, presented to our department
at the age of 18 years. She was born at term after prolonged
delivery and, when she was a few weeks old, developed mild
erythroderma with translucent scales that later on became lar-
ger and dark brown. Flexural areas were normal but she did
have nuchal scaling. Her palms, soles and face were spared.
There were no nail abnormalities, anosmia, or palmar hyper-
linearity; psychomotor development was normal and she had
no dysmorphic traits. Serum STS activity was zero. We diag-
nosed the patient as having XLI. The father, two of his broth-
ers and several paternal first cousins also had been diagnosed
with XLI. The same diagnosis had been established in several
maternal uncles. Her mother and sister had dry scaling skin in
the winter. We therefore surmised that XLI was segregating in
both families.

In order to confirm the clinical diagnosis of XLI, fluorescent
in situ hybridization (FISH) was carried out on metaphase



