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according to the manufacturer’s protocols (Dharmacon, Lafay-
ette, CO, USA). Accell non-targeting siRNA was used in control
knockdowns. Briefly, we plated SH-SYSY cells onto
Lab-Tek™ I1-CC2™ Chamber Slides (Nalge Nunc) and then
incubated them for 72 h in serum-free Accell SMART pool
transfection medium containing 1 pM of MeCP2, CTCF or
RAD21 siRNAs. After 72 h of siRNA treatment, we replaced
the medium with 1% serum-supplemented Accell medium con-
taining 16 nm PMA and a pool of each siRNA, as appropriate.
For pairing analysis and knockdown assessment, cells were
fixed in Histochoice (Amresco) or harvested after an additional
72 h of incubation. MeCP2, CTCF and RAD21 knockdowns
were confirmed by western blot analysis using rabbit anti-
MeCP2 (Diagenode, Sparta, NJ, USA), rabbit anti-CTCF
(CST, Danvers, MA, USA), rabbit anti-RAD21 (CST) and
rabbit anti-GAPDH (CST), with the appropriate rabbit second-
ary antibodies conjugated to horseradish peroxidase for detec-
tion (Bio-Rad). Immunostaining was conducted with
anti-MeCP2, anti-CTCF and anti-RAD21, and detection was
achieved with secondary Alexa Fluor 555-goat anti-rabbit or
Alexa Fluor 488-goat anti-rabbit (Invitrogen).

DNA methylation analysis

We performed DNA methylation analysis using EpiTect® Bisul-
fite Kits (Qiagen), according to the manufacturer’s protocols.
Specific primers for the amplification of bisulfite-treated DNA
were designed using MethPrimer (http://www.urogene.org/m
ethprimer). PCR was performed using GoTaq® Master Mix
(Promega). PCR conditions were as follows: 2 min hot start at
95°C, followed by 32 cycles of denaturation at 95°C for 30 s,
annealing at 58°C for 30 s and extension at 72°C for 30 s. The
PCR products were directly cloned into the pGEM®-T Easy
vector (Promega). Twenty individual clones were sequenced
from both ends using a 310 Genomic Analyzer (Applied Biosys-
tems Inc., Foster City, CA, USA) according to the standard pro-
tocols. Primer sequences are available on request.

Chromatin immuneprecipitation

Chromatin was prepared from SH-SYSY cells and purified by
urea gradient centrifugation, as previously described (52).
Immunoprecipitation, reverse crosslinking and PCR amplifica-
tion were also performed as previously described (52), with
some modifications. Briefly, a panel of restriction enzymes
(NEB, Ipswich, MA, USA) was used to digest chromatin
into 100-700 bp DNA fragments. Digested chromatin was
pre-cleared with Protein G Dynabeads (Invitrogen) alone,
then with normal rabbit IgG (CST) and then finally with
Protein G Dynabeads. Pre-cleared chromatin was incubated
overnight with rabbit anti-CTCF or with equivalent amounts
of normal rabbit IgG as a control for non-specific binding.
PCR amplification was performed for 35 cycles with
one-twentieth of the IP products. Primer sequences are avail-
able on request.

SUPPLEMENTARY MATERIAL
Supplementary Material is available at HMG online.
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Breathing Difficulties in a Mouse Model of Rett Syndrome
with a MeCP2-null Mutation

WapA Takashi®, TakiGUCHI Hatakazu, TAKEUCHI Michiko®, KUROKI Yosuke?,
SEKI Nobuyuki®, TAKAMORI Kazunori*® and SHIRAKAWA Tetsuo"?

"Department of Pediatric Dentistry, Nihon University School of Dentistry
(Chief : Prof. SHIRAKAWA Tetsuo)
#Division of Oral and Craniomaxillofacial Research, Dental Research Center,
Nihon University School of Dentistry

Rett syndrome is an X-linked neurcdevelopmental disease accompanied by complex, disabling phenotypes,
including breathing symptoms. This syndrome mainly affects females, and the patient exhibits stereotyped hand
movements, impaired coordination of limbs, grinding of teeth, breath-holding, etc. Because Rett syndrome is
caused by mutations in the gene encoding methyl-CpG-binding protein 2 (MeCP2), we used MeCP2-deficient
mice as a model of this syndrome and measured respiratory functions by using whole-body plethysmography.

Heterozygous female mice (B6 ; 129P2- Mecp2™*#"/] . Jackson Laboratory) were mated with male C57BL/6]
mice in an animal experiment facility at the Nihon University School of Dentistry, and hermzygous MeCP2-
deficient males (Mecp2-"*) were obtained. The breathing pattern of Mecp2-"” and male C57BL/6] mice was
measured at 5 and 7 weeks of age under a 12 : 12 light-dark cycle (lights on : 7  00~19 : 00), and apnea counts,
respiration frequency, tidal ‘'volume, inspiratory time, expiratory time, peak inspiratory flow, and peak expirato-
ry flow were calculated using software (Buxco Electronics) for analyzing plethysmographic data.

Apnea counts increased with the progress of symptoms at 7 weeks of age in Mecp2-"> and the counts were
larger during the light phase (11 : 060-15 : 00) than the dark phase (23 : 00-3 : 00). When the animals were placed
in constant darkness and the apnea counts during 11 : 00-15 : 00 were compared to the counts obtained under the
12 : 12 light-dark condition, it became apparent that the elimination of light significantly reduced the apnea
counts in Mecp2~"” but not in male C57BL/6] mice.

These results indicate that the MeCP2-null mutation causes progressive breathmg difficulties that are more

prominent during the light phase than the dark phase. Turning the light off may ameliorate the breathing
difficulties in Mecp2—".
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