
data support the hypothesis that the relationship between
improved asthma control scores among beclomethasone-treated
children with the CYP3A5*1D/*1D genotype is ultimately due
to the inactivation of CYP3A5 caused by the CYP3A5*3 SNP.

The physiological basis for the association between improved
asthma control with beclomethasone and CYP3A5*3 is not
completely understood. This inactivating SNP abolishes
CYP3A5 activity both in the lung and in the liver.8 Reduced pul-
monary and hepatic enzyme activity is likely to prolong the pres-
ence of active beclomethasone within the airway, thereby
increasing the duration of its anti-inflammatory effects. In
addition, further investigation is warranted to determine whether
diminished CYP3A5 activity may be associated with higher
systemic concentrations of beclomethasone, which has the
potential to increase the risk of adverse effects, including
suppression of the hypothalamic-pituitary-adrenal axis.

Interpretation of our findings should be considered in light of
several limitations. First, the precision of our effect estimates is
limited by our sample size (n5 64). Second, it was not possible to
directly measure CYP3A5 expression or tissue-specific activity;
however, these studies are ongoing. Last, we did not obtain
pulmonary function tests because standard spirometry
measurements require a degree of patient cooperation that is
difficult to achieve in the youngest of children.

The clinical relevance of this observed association requires
further mechanistic explanation and additional study with larger
sample sizes. Nevertheless, these data support an association
between improved asthma control with inhaled beclomethasone
and the loss of function CYP3A5*3 allele and are consistent with
our earlier work in which asthma control was found to be
improved among children treated with fluticasone who had a
genotype consistent with reduced CYP3A4 activity.4 When
genetic testing is clinically available, these findings may be useful
in selecting an appropriate therapeutic agent for patients who do
not achieve optimal control with their currently prescribed
inhaled glucocorticoid.
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Whole-exome sequencing of Ethiopian patients
with ichthyosis vulgaris and atopic dermatitis

To the Editor:
Ichthyosis vulgaris (IV) is a common skin disease character-

ized by palmar hyperlinearity, excess scaling, and keratosis
pilaris. The underlying genetic cause of IV is haploinsufficiency
of the filaggrin gene (FLG) because of loss-of-function muta-
tions,1 leading to early termination of profilaggrin and loss of fi-
laggrin expression. Atopic dermatitis (AD) is a common
complex inflammatory skin disorder with a high prevalence
(20%) among children of Western countries.2 In Ethiopia, con-
trasting frequencies of AD have been reported, ranging from
1.2% to 19%.2 AD and IV show phenotypically overlapping fea-
tures. The most significant genetic susceptibility factor to AD in
European populations is truncating loss-of-function mutations of
FLG, although with a reduced penetrance compared with IV.1

Even though few studies have been performed in African
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populations, we and others reported either absence or very low
frequency of FLG mutations, suggesting another cause for IV/
AD.2-4 In contrast, a recent publication by Polcari et al3 reported
FLG mutations in 22.2% of African Americans with IV/AD, but
here the possibility of genetic admixture must be taken into
account.

Given previous findings, in this study we set out to identify
other underlying genetic factors in this population.2 Assuming
that IV is a monogenic diseasewith an effect on AD susceptibility,
we selected 22 Ethiopian patients (18 unrelated subjects and 2
parent-child pairs) manifesting both IV and AD for whole-
exome sequencing (WES). The diagnosis was based on clinical
findings done by the same dermatologist (K.D.B.), and the UK
Working Party’s diagnostic criteria were applied for AD. All pa-
tients were recruited in Gondar, Ethiopia. Their median age was 9
years (range, 1-31 years), 50% were female, and 73% had severe
AD (SCORAD score >40). All patients had keratosis pilaris,
palmar hyperlinearity, and xerosis and had negative results for
FLG mutations, as reported previously.2 A larger IV/AD cohort
(n 5 155) and matched control subjects (n 5 192) from the
same region were included to evaluate the frequencies of 7 single
nucleotide variants (SNVs) identified in patients undergoing
WES.

WES was performed at SciLifeLab (Stockholm, Sweden).
Libraries were prepared with the SureSelect Human All Exon V4
or V5 kit (Agilent Technologies, Santa Clara, Calif) and
sequenced on the HiSeq 2000 (Illumina, San Diego, Calif) to a
minimum sequence depth of 873. The data were analyzed with
in-house pipelines. A minor allele frequency (MAF) of 5% for
African populations was applied to the 1000 Genomes Project
(1000Goct2014) and the Exome Aggregation Consortium
(ExAC 0.2) data set to exclude common variants. Less stringent
filtering parameters were additionally applied to identify rela-
tively common nonsense variants. On average, each patient
showed 1364 (1234-1486) nonsynonymous exonic variants.
Seven SNVs were assayed by using Custom TaqMan SNP
Genotyping Assays (Life Technologies, Grand Island, NY)
with a QuantStudio 7 FLEX instrument (Life Technologies).
Significance was evaluated by using the Fisher exact test (P <_.05
was considered significant).

In accordance with our previous Sanger sequencing data, we
did not identify any loss-of-function mutations in FLG. The
coverage of the coding part was almost complete, with a read
depth of between 613 and 2963.

We were particularly interested in genes clustered on chromo-
some band 1q21 (epidermal differentiation complex [EDC])

TABLE I. Variants identified in EDC locus genes

Chromosome

Position

(hg19) Gene Nucleotide and amino acid change Type of variation

MAF in

1000G (African)

MAF in ExAC

(African)

dbSNP

no.

1 152085074 TCHH NM_007113:exon3:c.619G>T:p.E207X Nonsense — — —

1 152059278 TCHHL1 NM_001008536:exon3:c.880C>T:p.Q294X Nonsense 0.0204 0.0160 rs61749316

1 152323132 FLG2 NM_001014342:exon3:c.7130C>A:p.S2377X Nonsense — — rs12568784

1 152383382 CRNN NM_016190:exon3:c.G176A:p.R59H Missense 0.0106 0.0056 rs145120458

1 152191822 HRNR NM_001009931:exon3:c.A2283C:p.Q761H Missense — — —

1 152191419 HRNR NM_001009931:exon3:c.C2686T:p.R896C Missense — — —

1 152190027 HRNR NM_001009931:exon3:c.C4078T:p.P1360S Missense — — —

1 152192605 HRNR NM_001009931:exon3:c.G1500C:p.Q500H Missense — — —

1 152192541 HRNR NM_001009931:exon3:c.T1564A:p.S522T Missense — — —

A complete list of genes is given in Table E1.

CRNN, Cornulin; dbSNP, Single Nucleotide Polymorphism database; ExAC, Exome Aggregation Consortium; FLG2, filaggrin family 2; 1000G, 1000 Genomes Project; HRNR,

hornerin; TCHH, trichohyalin; TCHHL1, trichohyalin-like 1.

TABLE II. Variants identified in non-EDC locus genes

Chromosome

Position

(hg19) Gene Nucleotide and amino acid change Type of variation

MAF in 1000G

(African)

MAF in ExAC

(African)

dbSNP

no.

20 3654244 ADAM33 NM_001282447:exon10:c.G967T:p.E323X Nonsense — — —

18 28971048 DSG4 NM_001134453:exon7:c.G692A:p.S231N Missense — — —

18 28968349 DSG4 NM_001134453:exon4:c.C236T:p.S79L Missense 0.0061 0.0046 rs36040686

18 28979427 DSG4 NM_001134453:exon9:c.G1198A:p.G400R Missense 0.0061 0.0045 rs35378785

17 74004853 EVPL NM_001988:exon22:c.C4433T:p.T1478M Missense — — —

17 74003539 EVPL NM_001988:exon22:c.C5747T:p.S1916L Missense — — —

6 158613020 GTF2H5 NM_207118:exon3:c.T47G:p.M16R Missense — — —

17 5462548 NLRP1 NM_001033053:exon4:c.T1468G:p.F490V Missense — — —

5 147449998 SPINK5 NM_001127698:exon3:c.C194T:p.T65M Missense — — —

5 147469114 SPINK5 NM_001127698:exon7:c.G532A:p.E178K Missense — 0.0001 —

5 147480955 SPINK5 NM_001127698:exon14:c.A1258G:p.K420E Missense 0.1989 0.2433 rs2303067

5 147481363 SPINK5 NM_001127698:exon15:c.G1322A:p.R441H Missense 0.0219 0.0243 rs34393923

5 147496004 SPINK5 NM_001127698:exon22:c.2087_2089del:

p.696_697del

Nonframeshift

deletion

0.0219 0.0238 rs111662216

A complete list of genes is given in Table E2.

ADAM33, ADAM metallopeptidase domain 33; dbSNP, Single Nucleotide Polymorphism Database; DSG4, desmoglein 4; EVPL, envoplakin; ExAC, Exome Aggregation

Consortium; 1000G, 1000 Genomes Project; GTF2H5, general transcription factor IIH, polypeptide 5; NLRP1, NLR family, pyrin domain containing 1; SPINK5, serine peptidase

inhibitor, Kazal type 5.
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