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was 1 years and 8.5 months (range, neonate to 12 years old).
Although the seizures of three patients were well controlled, those
of five patients were intractable. In particular, patient 10 began
suffering from seizures at the age of 9 months and died at 26 years
because of seizures. Patient 5 developed severe epileptic encephal-
opathy. EEG abnormalities were found in seven of nine patients
(78%). The present patient was considered to have FLE with
complex partial seizures. His seizures were multi-drug resistant
and EEG findings progressively worsened. The effect of CLB was
“ transient, and TPM appeared to be most effective at present
to control seizures. MRI abnormalities were detected in 9 of
17 patients (53%) and included cortical atrophy, small vermis,
cortical or subcortical lesion, ventricular asymmetry, thinning of
the posterior corpus callosum, and delayed myelination. Interest-
ingly, the present patient had no obvious abnormalities during
infancy, but later showed brain atrophy and delayed myelination in
the front-temporal region at the age of 5 years that were consistent
with EEG findings. Considering such a progressive course, careful
longitudinal observation of neurodevelopmental features would
be necessary for this syndrome. The chromosomal deletion size
in the syndrome ranged from 200kb to 5.5 Mb, but did not seem
to correlate with severity of ID, seizures, or MRI abnormalities.
Since deleted regions comprised only a part of MBD5 to 15 genes
including MBDS5, MBD5 is considered to be responsible for
moderate to severe ID and well-controlled to intractable epilepsy.
The deletions in the patients with this syndrome have not been
considered to be mediated by NAHR, because the reported dele-
tions did not have common breakpoints [van Bon et al,, 2010]. In
this study, we sequenced the deletion junction for the first time.
The proximal breakpoint was located within a LINE element (LIP3)
included in the genomic region of MBDS5, whereas the distal
breakpoint was not located within a LINE element, according
to UCSC genome browser. BLAST search found no significant
sequence similarity between LIP3 and a sequence around the distal
breakpoint in normal chromosome 2. For NAHR to take place,
there must be segments of a minimal length sharing extremely high
similarity or identity between the low copy repeats, with 10—400 kb
in length and >96% sequence identity [Gu et al., 2008]. We,
therefore, have concluded the deletion in the present patient not
to be mediated by NAHR. Furthermore, we have identified a
consensus sequence CTG both at the proximal and the distal
breakpoints. This sequence microhomology might have resulted
in the deletion in the present patient, via the recently delineated
genomic rearrangement mechanism FoSTeS/MMBIR. The mech-
anism has been reported to mediate genomic rearrangements in
Pelizacus-Merzbacher disease [Lee et al., 2007], Potoki-Lupski
microduplication syndrome [Zhang et al., 2009], Smith-Magenis
microdeletion syndrome [Zhang et al., 2009], and Charcot-Marie-
Tooth disease type 1A duplication/hereditary neuropathies with
liability to pressure palsies [Zhang et al., 2009], as well as in 87%
of patients with rare pathologic copy number variations [Vissers
et al,, 2009]. Thorough investigation of breakpoint sequences
in the other patients would uncover the etiology of deletions of
2g23.1 microdeletion syndrome.
In conclusion, the present study described detaﬂed neuro-
developmental features including the therapeutic course for
intractable epilepsy in a patient with 2q23 1 microdeletion

syndrome. Review of neurological and molecular features in pre-
viously reported patients demonstrated that MBD5 would be
responsible for ID and epilepsy. Microhomology of three nucleo-
tides, identified at the distal and proximal breakpoints, suggested
that the deletion might have been mediated by recently delineated
genomic rearrangement mechanism FoSTeS/MMBIR.
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