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Sir,
X-linked recessive ichthyosis (XLRI), an inherited disor-
der characterized by scaly skin, is due to steroid sulfatase 
(STS) deficiency and occurs in 1 of 2000 or 6000 males 
(1). Onset is at birth or during the first months of life with 
the presence of dark, regular, adherent scales of skin. The 
STS gene is located on Xp22.3 (2). Most patients with 
XLRI harbour complete deletion of the entire STS locus 
and flanking markers. In some cases, abnormal pairing 
of the low copy number repeats G1.3 and CRI-S232, 
on either side of the STS gene, seems to be responsible 
for these interstitial deletions (3). Only a few patients 
have been reported with partial deletions (4–8) or point 
mutations in the STS gene (9–16). In the present study 
we analysed a severely affected XLRI patient with a mis-
sense mutation in exon 8 that seems to be a critical region 
in the presence of point mutations in XLRI.

CASE REPORT AND MOLECULAR ANALYSIS

The patient and his mother were informed about the characte-
ristics of the study and they agreed to participate. The protocol 
was evaluated and accepted by the Ethics Committee of the 
General Hospital of Mexico. The patient was a 12-year-old 
boy with generalized, thick, adherent, dark scales on the neck, 
trunk, abdomen and on the extensor areas of extremities but with 
relative sparing of flexures. Face, palms, soles and hair were 
not involved. The patient was born by caesarean section and 
family history revealed that his mother had delayed progression 
of parturition. Skin scaling first occurred on the limbs during 
the first year of life and successively spread to the rest of the 
affected areas. The child and the mother harboured small and 
filiform corneal opacities with no visual acuity impairment. No 
other clinical findings were found to be present.

XLRI diagnosis was confirmed through the STS assay. STS 
activity was determined in leukocytes using 7-[3H]-dehydroepi-
androsterone sulfate (16.3 Ci/mmol, NEN, Boston, MA, USA) 
as described elsewhere (17). DNA extraction from peripheral 
blood was performed by a saline method (17). Exons of the 
STS gene were analysed with a PCR amplification kit (Perkin-
Elmer). The conditions and primers used to amplify exons are 
described elsewhere (7). DNA sequence analysis was performed 
in an ABI PRISM 310 genetic analyser (Perkin-Elmer) accor-
ding to the supplier’s recommendations. All procedures were 
performed three times.

RESULTS AND DISCUSSION 

The XLRI patient presented undetectable levels of STS 
activity (sensitive limit 0.15 pmol/mg protein/h) and his 
mother had STS activity compatible with carrier state 
(0.40 pmol/mg protein/h vs 0.99 pmol/mg protein/h of 
normal control). PCR analysis of the patient showed 

normal amplification of the entire STS gene. After this, 
the coding region was searched for mutations using DNA 
sequencing analysis. Single point mutation was identified 
at exon 8 of the STS gene. This substitution resulted in a 
1336G>C transversion (Fig. 1) with a predicted switch 
of a tryptophan to a serine at amino acid residue 372 
(W372S). DNA analysis of the mother showed that she 
was heterozygous for this molecular defect. To discount 
a possible polymorphism, this missense mutation was 
investigated in non-affected members of the family (n=5), 
50 normal controls and 6 patients with ichthyosis vulgaris 
with negative results. To date, 14 point mutations have 
been reported, 13 in the coding region and 1 in the non-
coding region (Fig. 2 and Table I). These point mutations 
are located at the 3’ end of the STS gene in exons 7, 8, 9 
and 10. Of these mutations, 11 correspond to missense 
mutations, two represent non-sense mutations while the 
one in the noncoding region affects a splice junction 
site (9–13). Two mutations in codon 372 within exon 8 
of the STS gene have been reported in two subjects, one 
in nucleotide 1335 and the other one in nucleotide 1336 
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Fig. 1. DNA sequencing analysis. Identification of the point mutation within 
exon 8 in the steroid sulfatase gene (antisense strands). The transversion 
1336>C is underlined.
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(G>C), the latter is similar to our patient. A previous study 
with this mutant STS polypeptide states that effects on the 
STS activity are probably due to a shortened half-life or 
a loss of substrate binding site of the STS enzyme (10).

Our patient with XLRI presented a severe skin affection 
that was difficult to control despite medical treatment. 
These data indicate the importance of environmental 
factors in the clinical manifestations of XLRI.
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Table I. Point mutations in the STS gene reported in the 
literature.

Exon	 Amino acid	 Position	 Substitution	 Ref. no.

7	 Gly	 322	 Stop	 11
7	 Ser	 341	 Leu	 9
8	 G-T trans-	 splice donor	 Stop at	 10
	 version	 site at 1477	 residue 427
8	 Gly	 358	 Arg	 13
8	 Gln	 367	 Stop	 13
8	 Trp	 372	 Arg	 9
8	 Trp	 372	 Ser	 10, this study
9	 Arg	 432	 His	 15
9	 Arg	 432	 Cys	 16
9	 His	 444	 Arg	 10, 14
9	 Cys	 446	 Tyr	 9
10	 Glu	 560	 Pro	 12, 14

Fig. 2. Mutation of the STS gene. The sites for mutations are shown in the STS gene scheme. The arrows indicate the affected sites.


