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Key Clinical Message

Megalencephalic leukoencephalopathy (MLC) is a rare neurological disorder
with an autosomal recessive pattern. Clinical diagnosis was based on macro-
cephaly, recurrent seizure, and magnetic resonance imaging (MRI). Here we
report first finding of a novel homozygous single base deletion in the MLCI
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Research Letter

Megalencephalic leukoencephalopathy (MLC) is a rare
disorder with unknown frequency. This is the first report
of molecular prenatal test for a novel mutation in the
MLCI gene from Iran.

Van der Knaap et al. described first in 1995 a case of
leukodystrophy with swelling and cysts. Their observa-
tions were based on clinical and neurobiological criteria
[1]. The reason for the swollen appearance of the white
matter might be the myelin vacuolation affecting the
outer myelin layers [2]. However, macrocephaly and cere-
bral white matter abnormality is a specific neurological
sign without gray matter involvement [2]. Hereby, mag-
netic resonance imaging (MRI) can be useful tool for dif-
ferential diagnosis [2]. Brain MRI (without contrast) of
our patient at age of 2.5 years old showed a diffuse myeli-
nation involving subcortical U fibers (Fig. 1).

Today, the disorder is defined as MLC with subcortical
cysts associated with macrocephaly as a common sign [3].
MLC is a very rare disorder with unknown frequency,
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although several ethic groups show more cases [3, 4].
Molecular genetics studies show that the mutation of two
MLCI and HEPACAM genes as being responsible for the
disease.

Pathogenic mutations in the HEPACAM gene (hepatic
and glial cell adhesion molecule, MIM 611642) account
for ~20% of individuals with improved MLC phenotype
[5]. In contrast to the MLCI gene with exclusive autoso-
mal recessive inheritance, some patients show monoallelic
(heterozygous) HEPACAM mutation with dominant
inheritance [5]. These individuals have macrocephaly and
mental retardation with or without autistic signs [5]. Dis-
ease causing mutations in the MLCI gene (MIM 605908)
was found in ~75% of classic MLC patients [6]. MLCI
appear as an oligomeric membrane protein that is exclu-
sively expressed in brain tissue [7, 8], and localized in as-
trocytes junctions [7, 9]. Biologically, the MLCI1 is
postulated to be an ion transporter, however, its exact
role is still unknown [7, 10].

An Iranian family with a 3 years old affected child was
referred to our laboratory for prenatal diagnosis of the
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Figure 1. Brain magnetic resonance imaging (MRI) was made for the patient at the age of 2.5 showing abnormal myelination in white matter.

next child, as yet unborn. Clinical diagnosis was based on
macrocephaly and recurrent seizure. MRI of patient
showed white matter dystrophy with several subcortical
cysts. The mother was pregnant in the 6th week. With
informed consent, genomic DNA from whole blood and
chorionic villous sample was extracted with routine salt-
ing out method. PCR primers to amplify exons and flank-
ing intron sequences were designed by Primer3out
software program according to the gene accession number
NT_019197. Primer sequences and PCR condition are

© 2014 The Authors. Clinical Case Reports published by John Wiley & Sons Ltd.

given in Table 1. To exclude maternal cell contamination,
standard VNTR (variable number tandem repeat) and
STR (Short tandem repeat) markers were used for par-
ent’s samples and CVS (Chorionic villus sample). Bidirec-
tional sequencing was performed with big dye terminator
V3.1 cycle sequencing kit using an Applied Biosystem
3130 genetic analyzer (ABI Newyork USA).

As it has been illustrated in figure 2 a novel homozy-
gous single base deletion at codon 150 was found in the
affected child causing a premature stop codon
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Figure 2. Partial sequence of the megalencephalic leukoencephalopathy 1 (MLCT7) gene shows homozygous deletion of a cytosine at codon 150

that has been detected in affected child.

Table 1. Primer sequences of the coding exons and flanking intron
sequences with appropriate PCR product length and annealing tem-
peratures.

Exon Sequence Tm (C) Size (bp)
X2-F AAGTTGCCGATGGATGTTGT 60.38 168
X2-R tttgaagaagaaaatgagcacttg 59.93

X3-F gtttcctcagagtggccaaa 60.23 336
X3-R gtcaccagagggaccagatg 60.53

X4-F ctggaagcgcaaatgttaga 59.06 199
X4-R acactgtctgtcageccctc 60.32

X5-F gaatggcctgaagtgtggtt 59.97 227
X5-R ctgtgggtgtcaggegtc 61.38

X6-F gtccggtggacgctgaag 62.89 229
X6-R cctggggtgatgectctg 62.71

X7-F gcagtgctgagtecctgtg 60.63 203
X7-R acgtgacgtttaatccagec 60.00

X8-F ctccacttecttatgagecg 59.83 251
X8-R tgaatgcaccaagactgagc 59.99

X9-F ttggaattcgacttcttcgac 59.30 192
X9-R caccaagggagggctagg 60.60

X10-F aaaaggcagaggtttcagca 59.99 324
X10-R agagcaccacatgtctggg 59.68

X11-F gagggagctttggtctectg 61.30 277
X11-R ccactcacctccccagtg 60.08

X12-F tggccctggtgaagtaacac 60.95 457
X12-R TGAGAGAGGCAGGAAGAGGA 60.21

Exon 1 is noncoding. The same primers were used for direct
sequencing of PCR products.

(p.L150fs.160X). Consanguine parents were heterozygous
for the mentioned change. To see whether this mutation
is pathogenic, we checked this point mutation in 35
healthy controls. None of 35 normal genomes showed this
mutation. After molecular confirmation of the disease, we
performed molecular prenatal diagnosis in the 11th week
of pregnancy on DNA extracted from CVS. The fetus was
heterozygous and also a carrier for the novel deletion. We
also advised the family to continue the pregnancy.
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This is the first molecular diagnosis report of the
MLC in southwest of Iran that extend the mutation
spectrum of the MLCI gene. Because of the involvement
of second gene in the pathogenicity of MLC disorder
and because of our finding, we suggest considering the
MLCI gene as the first choice for molecular screening of
patients, at least for Iran and the Middle East. System-
atic screening of high-risk pregnancies of some inherited
disorders such as alpha and beta thalassemia have been
done successfully for two decades in Iran. But other
abnormalities are not followed, consequently. We
showed here the feasibility of prenatal diagnosis of some
difficult cases in relatively short time, like the present
case.
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