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their detailed functions in the central nervous system are
unknown. Patient 1 has shown long-term survival without
physical or mental deterioration despite the fact that the
majority of patients with lissencephaly die early in childhood
(de Rijk-van Andel et al., 1990). In contrast, MDS patients
with a large telomeric deletion of 17p13.3 present with a
severe phenotype, including lissencephaly; significant facial
dysmorphism; and occasionally other congenital visceral
anomalies such as gastrointestinal and cardiac defects; and
furthermore, the severity of lissencephaly in MDS patients
is severer than that seen in cases of isolated lissencephaly
(Cardoso et al., 2003; Dobyns et al., 1991).

Mei et al. (2008) analyzed 45 patients with isolated
lissencephaly; 44% of the patients (20/45) showed LIST
mutations, and small deletions/duplications were identified
in 76% of the patients without LIST mutations (19/25). One
of the 19 patients lacking LIST mutations exhibited duplica-
tion of three LIST exons. Haverfield et al. (2009) analyzed
52 patients with lissencephaly, and intragenic duplication of
LIST was identified in 6 patients. These microduplications
will disrupt LIST structures and result in loss of function of
the LIST product. On the other hand, two recent reports
described microduplications encompassing the entire LIST
region 11,13 (Bi et al., 2009; Roos et al., 2009). Using trans-
genic mice, Bi et al. (2009) confirmed that LIS1/PAFAH1B1
overexpression derived from genomic copy number gain
was responsible for abnormal neurodevelopment. They also
reported a patient with L/S7 triplication (Subject 6) (Bi et
al., 2009). Similarly, we identified a triplication of LIS7 in
patient 2, whose MRI demonstrated normal gyrus formation
but a reduced cerebral volume. Patient 2 exhibited infantile
spasms; whereas, the patient with LIST triplication (Sub-
ject 6) reported by Bi et al. (2009) lacked seizure activity.
This difference may have resulted from the size difference
between them, as the triplication size of patient 2 was much
larger than that of the patient (Subject 6) reported by Bi et
al. (2009). Accordingly, genomic copy number aberrations
at 17p13.3 including LIST can lead to neurodevelopmen-
tal delay and epilepsy regardless of whether the aberration
reflects a gain or loss of copy number.

In this study, patient 3 had a complete terminal dele-
tion of 17p, and he demonstrated the dysmorphic facial
features and growth retardation associated with mental
retardation. This was compatible with a report by Sreenath
Nagamani et al. (2009) in which haploinsufficiency of YWHAE
and CRK was suggested to be responsible for facial dys-
morphism and growth deficiency, respectively. However,
in our present study, patient 3 had intractable epilepsy.
Among the previously reported patients with a terminal
deletion of 17p that did not include LIS7, only 1 patient with
der(17)t(5;17)(p13.1;p13.3) was reported to have seizure
episodes (Mutchinick et al., 1999).

In conclusion, it was suggested that the identified gain
or loss of genomic copy number within 17p13.3 result in
epileptogenesis and that triplication of L/S7 can cause symp-
tomatic West syndrome.
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