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pharmaceuticals, inc., CA) & 4°C, overnight
TArFaX— L%, KK (XA NT7 74
YUV NVAT A MAX-POR), =T LA) =R
|Z7C 60 53[5t &, VECTASTAIN DAB Substrate
Kit (SK-4100, VECTOR LABORATORIES, INC. MI) T
ST,

MR B RESE O B AR ERICEE 5 - L T\ b
dorsal motor nucleus of the vagus (DMV), MR
J XL A+ > TUv 5 nucleus of the solitary
tract (NST) # L ventral respiratory group

(VRG) &2\ T, obex £V 0. 2mm WA DN E T,
ZRNZH 156 pm X 200 pm OFPANIZH D VMAT2
Btk puncta %, BIRLELY 7 b T

(ImagePro7.0) %MW THZ 7=,

5. Wl ~DRLE

AWFIEIE B AR KT o RRENM Z B2 DR
S CHEM L, ERIBMORIRWIZFREZE S OfEE
> TiT o7z, (UKEREE 18-7 2006 H 007-1,
007-2)

C. WrgehtR
(1) 1TEh&

12:12 OARESAE FC,  Mecp2”7 1% 24 WHRE JE
OB RITENY AL &R LT, LU OAT
FEiF wild 2D 7e <, B H OITENBHARRRRTIC
X5 OXMERD BN, Mecp2 77 & wild D LE#E T,
BB B~ D R FHRE I A 7B VT D i
oty Mecp2 77 & wild FNFE R DOBRE A &
TERE ST 12 B oTE B2k L L 2 5,
HRATEN RIS )T 2 MR OEWIT X 52T
Moz,

(2) MEDEI [E15L
Mecp2 7" & wild OEEMEL A% O e T, £ Dl
R IB W T Y Mecp2 7 TRIEDI L v > T, wild
TIXHERER BN —H 2B U CRE—ETh-o 7o
DI L, Mecp2 ™ OHENEIL [E155 1 3KE 1 1 C He~ B
HICHEIZZ ) >7- (p<0.01, Bonferroni %),
WStk T L fERE ST OlEE T, Mecp2 7V 12D
THARESAE T Tl 24 BFR O LB DN A E Th o 72D
\Zxf L (one-way ANOVA %) , fERESGMF T CIEAE
REBIA DR Do T, 72d wild TIXBIRE SR
T EAERE SR T TR EHLOEWITERD B
Moz,

(3) PEWLAREE
BRI AEEELZ DN T, B, BEHEA & & 1T Mecp2 7 1
wildiZH~MEVMEZ R LTz, Mecp2 ¥ 72 & ONCwild
& BT, PR BARE IR T < B T T B B R
RANEEZ R LT, WA IZHOWT, ERESEFICE
WS B AE S 45 7:00~19: 001 PRI A48 B A3 sk
DL TEY, BNEENZE U CRBREDOREILIA L
Nipinoiz,

(4) VMAT2BGMEpuncta%
MeCP27* L wildZE L FHIZ-DOWT, DMV, NST, VRG
(2B D VMAT2 M Epunctait 2 E Lk L= & =
5, WP OEALIZ DV T b MeCP27V CliwildiZ b
~punctaflOFE LW R BT,

D. &%

(1) MeCP2 RIBEYV—DT 4 T U XL

Mecp2” DATEIEIZ wild X 0 &R o722, BHEE
BB~ D [RIFHRE 1T HARM 7238 W TR D B 7e m»
STz, FTEBBITEEICHT D HBREOENICE S
EBELBLNIR o], ZORRIE, V=T 4T
VU RLDORENEZED L TWA KD, Meep2 7
ICBWTHBRBORIEFICHEEL TRV, BRI A
BT DAL THEHOFATH U XARHEEF ST
WAHZ EZERLTWA,

(2) Mecp2 7" DWE Fwg o H NZSE)

wild CIXEMERFEFN—BZE L CEE -ETH
ST=DITK L, Mecp2 ¥ O HENEWL A5 1 LG 112 H~



AT <, B 24 BERIZE B b7,
Mecp2 7" DEENER [FIE N KATHEEM T D~ 7 A
W& ST CTH AR T < KEHITH
HHHIZZ W E W) FERIZ OV TIL, Rett JE(ERE
BEOEIERIEIEDOIZE L A ENFEEMTHDH AP
WCHBHTAHZEEEFELTWNDEIITHAZLN, A
1T, AT 0 b BT, XA AR R % HI%
T5HZ 00, ORI BEMRRIZREL
TG 2 R ELSE TV D AREMERE 2 bh, &
%@%ﬁ%%kmbmé

(3) Mecp2 "YIZHBTBHE T I ANEEIWEMHBEOLE
it

MEUE HHHR L2 35 1F D VMAT2 F8 5L oD 50 5 f% “F O R
AT o T2 FE58, DMV, NST, VRG DWW DEHALIZ D
WTH MeCP2” Tl wild IZH~_A% 8 EIZEB W T
VMAT2 [ puncta 3803 LW BB, =
@:&ﬁ,%ﬂvﬂmﬁwf@&¢ﬂf®%/7>
VVE@J‘ri:;—-ﬁ ‘/G:J:z)uﬂﬁﬂ';ﬁ‘ 75‘@[./ =
DOFERE L THER Y X LXK — /@ﬁﬁk&;éb\
BEANEEINZZEEZREL TS,

E. f&
MeCP2 KB IZ~ U A D B HITE)IS L OWENLAEE
P—HF 4 T ) ZLITITEE L2V, Mecp2 ™
TITBARE S T TN TERENL O A A5
DHEEANT 25 2 L 3B ST 7 5 T2, 2 OB o N
%@%WK@;@%@%$M?@%/7‘V@W%
FLH & B AR I R i~ D S D 5B
%5wa57 EMEN R ST,

F. fEREfaBRiEH

L,
G. WreHssE
1. SRR

1. Takei H, Fujita S, Shirakawa T, Koshikawa
N, Kobayashi M. Insulin facilitates

repetitive spike firing in rat insular cortex
via phosphoinositide 3-kinase but not mitogen
activated protein kinase cascade
Neuroscience 2010:170;1199-1208.

2. Kuroki Y, Honda K, Kijima N, Wada T, Arai
Y, Matsumoto N, Iwata K, Shirakawa T. In vivo
morphometric analysis of inflammatory
condylar changes in rat temporomandibular
joint. Oral Dis 2011:

3. Mikami Y, Ishii Y, Watanabe N, Shirakawa T,
Suzuki S, Irie S, Isokawa K, Honda MJ.
CD271/p75NTR inhibites the differentiation
of mesenchymal stem cells into osteogenic,

in press.

adipogenic, chondrogenic, and myogenic
lineages. Stem Cells Dev 2011: in press.

4. FH%:, WABE—, RN, BARTES, B
5=, E#&%—F, A)IFTK. Mecp2 KE Rett fif
EREE T /L~ U AT 515 FER O J 5 & jpiie
k. BEHEE 2010:31;730-736.

5. Bl AUy L=— RO ELTEHA
O RHERE - PzHss. N EEE
2010:48(2) ;40.

2. FREE
2L,

H. FrMEHE O HE -
1. FFErEuvs
2L,

BRI

2. SFEHBrER
2L,

3. FDfh
2L,
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SyHAMT RS

IR Ly MEBRE O R KBS - CDKLED 53 F-HERE f OB 728 512 K 2 W REHs Py O fiRAT

A

o
7L
DAt % Wb B HORAERERE SR IR RRER

ofE O fEg ESORAR - RERRERATIE T o F —RRREIE TR SRS 2 . =R

%

IS 3=

FLRMAFIE D T A A% 5 I L o NEWERE D JF KBS 1 CDKLAD 77 1-FEHE & B in A R
L DR ORI Z B & U CURMIREREY — A 7Y Rk % W 7ZCDKLSAR A/EA & E D [F
EE, Cdkl5 7 v 77~ (KO)~ 7 ADIER K ORBVENT 21T > 7, BEREY — A7 U v KX
7V —=2 72 Lo T, NRum il & - — B ki
Fy v, e, T—¥—EH, ENKT2ET, HAEEREAREMEZRE LZ, £78
HUCHERL L 72 Cdk15 KO~ w7 ADORBIRENTIZ L 0 | KIS IS 1T D BRR ISR 2 X1 o
wE L MNEE RO ELZRE Lz, Ak BICHIT 2D, CDKLsD 5 T1EH A >~ hU—7 &
loss—of—functiont¥t DFEBING | L NEMEREDIRERF O 2 TI7 <,

xF U C19ME, CRERMFEI Iz LC2fi D, A 4

A. BFEERY

Cyclin—dependent kinase—like 5 (CDKL5) &in+
IE. N KusfAllZ Mitogen—activated kinases (MAPKs)
J X Cyclin—dependent kinases (CDKs) & FHI[AMHE: D
DX —EES oY Ve AL A= R )
—BEa— KT H8EBETFTHD, 49 CDKLS Bin T
BB E OBEIIARHThH 57203, 2003 ALIRE,
FLIBHRIED TAMNAZE D FEMB L NERERE
TIRITE T 2B In FEROHREDFHRE . CDKLS &
BAIEXTANAEN ) BEREFEORKELE L L
THEFERZED TS, L, ZOMRREIC
B 557 FHRE, M ONWEE £ RIC X 2R E s
FIREFIEIZ & AU E Do Ty,

CDKL5 Ot R I I I 1T 5 70 F-BEHE & PR RE
REIHROMIAZ HIE L BERY — A 7Y v B X
7)== 72 HWIEHAEENERDRE & .
CDKL5 7 > 2770 ~(KO)~ 7 ZDERIZE D in
vivo loss—of— function ¥FEMRMT 21T - 7=,

B. Mgtk

1. CDKL5 fHA/EM & A D FE

Clontech Matchmaker GAL4 Two-Hybrid System 3
Z vy, (1) CDKLS N KMl % F—EfEko %7 —
BARTEHERZRR (2) C RinfifEk, % pGBKT7
Ry =2/ —="7 L, bait "7 ¥ —
(pGBKT-CDKL5-N, pGBKT-CDKL5-C) Z{EHLL 7=,

< 7 A4 cDNA Library (Clontech) &.

pGBKT-CDKL5-N, pGBKT-CDKL5-C TIEEHiA# L 7=
AH109 ¥i & ZENE s ST, MAEERAZ U —
=T EITo T,

2. CDKL5 KO ~ 7 A D {ERL & fiht

Cdkl5 &z 1 @ exon % loxP TIX & AT
conditional targeting vector ZAEZE L. TT2F <=
o A ES fllfe~E A | FH AL A4 2 R ES e i 2 3
WL, TR OO ES Atk L v % £ 7~ 7 X % {Eil
L7c, ¥AT U AORBIZE Y Cdkl5 flox v
2HBE L, flox 7 A& CAGCre ¥ AL DA
Bl kv, Cdkl5 KO~ 7 A& {ERLL 7~

KO~ 2D, (KE K OBEZERIE, Nissl ol
KDDL, TN AERERER, KNI Ly
Yutt |2 X D BEIRZEE 2 /A U fiFEHT, BIZ DNA ~ A 27
27 LA &= HWT, IMNBE RN 21T - 72,

C. WS R

. R — ATV KRR ) ==
BEREY — AT )y FRZ ) == 728,
CDKL5 N Rl 2 - — B i ¢ 19 8, C RImM< 2
EOMAEEREAEMZFRE Lz, ZhbDEAI
X, MUNERBEERD, iREE—¥—EQ, v
AMEEHR, A A F v R, BERTS, RENE
F TV,

2. Cdkl5 KO~ A

TT2F v U R ESflilaz W ic o —v 2 =77 1 v 7



PBIZ X » T, Cdkls flox <7 A& {ERLL . CAG—Cre
~ AL DRI L - T, Cdkl5 KO ~ 7 A & 15
L7,

Cdkl5 KO ~ 7 A0, —fxiIFT R, TAMAJRME,
RHRZEE A /XA > IMNB S T3 B IZ DV TR
HrZ2 4TV, SV Yeth e [ T2 A8 A g ¢, B
L bR CE RO Tz, ~A 7 a7 LA ZHu
7o AR TR BT T, BPAEA & LB U R BRI
2D Disfn 1 EEEEE L,

D. #%
BEREY — A T )y RAZ ) —= 70 - T, 21
{# >CDKLSAE HAE & Bl 3 fs Hiviz, BEREY —
AT Yy R, EEEMOBEERS A & B
KHENTTFIETH D0, (BEEOFTRENE. BERE
WICEB T DG E WD FEERIED B 0 | AfEF I
DHREANWTHMERTIOILERND D, 5% IND
FEH D, CDKLSFH AAEFH O RRFE & BERERRENT 21T 9
Cdk15 KO ~ 7 ADORBFEMTIZ X - TRARZEE
2L L DOREERRD, KO ~ T RZBIT LTS
ARERE R R ST, A1k LV BRI AN A v
DICHESRNT 21T\, Cdk15 & AL v O F T AD

R & DEEZ B 5 2T U, BICERAE AT,

~ U ATEENT e ST LV BRE & OB 2B B
L TWS FPETH D,

E. f&im

Ry — A7) KA ) —= 70k » T, 21
& > CDKL5 0 AVER & A 235 S vz, Cdk15K0
~ 7 A DVERL & fENTIC X o T ARSI 22 2

A DR L MNBIR RO NTRO B
77,

F. MG ®
2L,

G. WFoe3s %
. R SCREFR
L,

—_

2. FERE

LB, EEL, KO%E, mAasE #atk
TAMA &R OJRRE{5 1 CDKLS OFFA.
TERO®EH. % 33 B AR 2 KRS
2010.9.2 (fh7)

2. HHREE=E, JEEAL., BREPRED, BRTE. ERE
K-, EBpER, BIFEGAN. K OHE. West SiEfE
B - FEHLR Rett JEMEHE O IR KIS 1~ CDKLS D%
REMENT. 25 51 [B] 0 AMFRH L F SR S IS
22 2010. 4. 23 (BHED)

H. Zn89FTA HE D BRI
1. FFErEUs
2L,

2. FEHBEE
L,



Ly MEBREOBIRFEY — 0 — £ LTOZ LY o

JEA ST BB A T e B B CEETAMEZR RO IR T2 36)

SyHAMT RS

B9 505
SYRRESEE AREEIRER ARDRRZRESE NEREERE HdR
wroe & mONR DR RFESE AEREE KA
JE o] DIRAREE @R EMTZERT KRR
M Az ARKRRT: mIREORENIERT HEEdR
MES %8 ARCKRZEZE AHYSRE BT
IS 3=

PHOIIIULTD 2 2O 2 TE7-, 1.t hO Ly MEBEEERTDIZBITAZ LY v
RERFZECTIE, RIT BE OIMAEF 7 L ) R ERIR AR S 220 | RS 1T R D
DA ER LT, BARERCEIBITHREEZ2ET 200, M2z TH5HOTIES OIZKMEE
U7z, EloffEh s v RE, miEF I6F-1 IR & BHFHICEHB W T 4 FHREBRIZAE T
bode, MIEH 7 LY PREEIL RTT OJFIEZ B L 7=H 1172 AL FFRIE & 72 5 FAVRIE S
N7z, 2.WEAEFE LV | MeCP2 Z K2 L7 RTT &5 /L ES M O RISE 2 1T 720, MeCP2 K 2% ES
Fa DAY « S ALARREIZ 51T D BEVERRNT 21772 > 72, MeCP2 KK ES flifidid = ke — /L ES
A & bl LT F ORDCHERFRE, MR EREIC R E DN BT, MeCP2 A5 113 ES Hf
Ha DAL BEMERF AP R AE DI AEICMETIE R WS 2R LT, —J7, MeCP2 KK ES
AR B U7 AR IR L B R AE B R R AR AR+ Th o 72 2 & 02 b MeCP2 IR 11
PRI D R - BERE T BB CERE R R B2 ) aTEEtE 2 B LT\ D, ALEFEEIL, MeCP2
RIE ES ff D LIRFE D W 22 BT 2 D 5 & & 12 MeCP2 K18 iPS MM DK N7 A 5K A 7=,

R L O EAEEREAr 2 R L 7w Reig i 2

A. WF9EEBY

L 7L U e . by MEGRERTT I, REISE
M, BArRREEE, B PN 2 = 7o/ R R
HBThd, BEfEMLT L LT MeCP2 s 1N [FEE S
NTWD, T, RITIZB W THRN WAL E
(7)) PRI, lkE, ZEIE-K, HbED
IRENEE IO U CIREMEHZ AT 2 2 LI S
N, 7LV oroZnboAEHEER & RTT O%EERE
E L OREAHEE I D, AHFIETIX RTT BF O
BV CRE AR T 5, £, FREA
DOERRIER & b 27 v U L AE & OB EIz D
T~ %, & HICimiEH ok BEhEE 7 (GH, 1GF-
1) ifEdh 7 LY REOMHBEBEREZRN, 2
5OWE L B IRRIEME & OBEM: 2 a5, A
e U C, Mg 7 L) REDRIEN, RTT O
REE~— I — L LTHATO I DENT OV TH
5,

2. RIT &7 /VES Ml 2RI % Z & T, RIT JEfRE
HORIEA = AL EMATHZE2ERNELT
W5, ABFZRIC XKV . RTT BIEIZ BT D MeCP2 i&fx

T DRI R AR T 38 1T 2 RE A0 % B o> fif B
DHFF S5 & Ebic, Raofbepfilaics g s
MeCP2 & {1 DFFNT S FIHE & 72 0 | UL AR AR O
MR 2 DIFENR EN TV DRI 31T
% MeCP2 BIn T DIEEL BT 27~ D—Bh & 72
LEMEFEIND, F o EER A STz iPS ML,
FEREBEBERD iPS HlaZ /BT 5 F T, BFEOM
faZDHDEFIH LI-RE A 1 = X AR IE
FEOWEENFE SN TEY , RITET A~ T AD
iPS AR 2 4T - AT D FiE, BRI A~ B
RAT T EEZLND,

B. WFgEJiik

L. AEAKRFONRRIN KTy —T v 7 &
TW5 2T JEF DL RTT B X 0 Bl Zze jE i o
BRI A WidT Uiz, Mo 7 L) U EREEIC S\ T 3
FEFHOMEFHR (N-RIA, C-RIA, D-RIA) % HWTHl
E LT, MAEFR 7 LY RO 5 BIEEfE + 2 fEHE
MDD L OIS NEE LT, EFar e
— L& UCRAER & B o 55 SEF o fiEf 711 o



B A JE U, RTT JEG] (27 SEF]) & HRBHRET L7,
A A T LR RIT SEG O F KT R (T E,
{RE, BMI, SHPH) . ERARSEIR (BATENRH. fE,
UG, CThAdA, BEARFIZD) Lid 7Y
VIREE & OBEIZ OV TRRES L7z, RTT B35 D MeCP
QB FERICONWT HHER, RE L,

(fia BR AT~ D i B 5

RIT Eff oy br—LB L OERGEITSTE
NOfaEEE B2 OB % 15 THifT L7z,

2-1. RIT &7 /v ES Mila ok 531k & RTT £7 /v
ES e F I A8l i o fig AT
RTT &5 /b ES ML, X Yefaik’’ /) 2 o> MeCP2
M loxp B THENTEY, Cre Vv —F
fEFIZ L > T MeCP2 B T Z5ERICRKT D, £ 2
THEAEEE TIZ, Cre Y a v B F—EE2EKHT 5T
F A AR B — (Ad. CA—Cre) Z &Y% L MeCP2
ORI UTe MeC2 R ES MR 2 ffS2 L7=, Z @ RTT
T 7V ES MifE & R ok iFE 1L (stromal
cell-derived inducing activity, SDIA). (ZX -~
THRRIEFHEE L, 2 ORI~ 3 LEEDFE
MxEAT72 > 72,

2-2. RTT &7/ iPS A DT & R fgHT

AMigk TlE. Bird A. 5 (Nat Med 2001;27:322-6.)
12 & o TERLE 72 MePC2 KB RTT & 7 /LB % e
FFLTED., ZDMePC2 RIERTT T /L~ 7 AH K
D iPS Ml DRI ZAT IR o T2, HEOFAlF~ T A
(wild-type:control & Hemizygous) D EH} % £LEL
L., —#IEB BT, 520 O/ b W
DFRHETEHNE 215 7-, & OFFEFMIIC L TL b
A LA AIAEN I 4 K% A L ES
AR BS I C 10 HFRAERSEE L72RE . ES fd
JaA @ iPS o =—n" B L7z, Do =—
ZEABE L, iPS AT,

(fia R TAT ~ O L B 5

AWFFETIL, B MCHRT 2RBCE B WA Ih
D& HENGEHA I bW As LUT OAFFERR
A T, ENENAE KR FEOBS T % R
EFEEER ROWNIEHMERE ¥ —ICRETHE
BATEER., EOABEZZIT TND, (o TH
TR Y T o TS R X HEERES IR RS E S E
HDHNTWNDERE LT, ZRNIOHE A OFEECIE
FERESFLEBIN TV D,

- [Rett JEEREDENME T WAZIIT 50 TR Ok
S E BRI DA

- [& NAHAR R e impe & iRvEss (BES) MRz k2
H A 23 (b i Bk D e NT. & TR AR E R HT 0 B %
vy NEBEREEFT L~ 7 2 MeCP2-null
mutation) O Ff AL FZHIWETE & B Ais FIRE DR
5]

C. Wrgeht R

1. (a) RTT SEM] & HE & O bigds L OVEK & D
Bttt

F— X OB A BT 5 HI T, t EIZ LD RTT
ClE A OB 21T o 7, FIRRIERE TI,
RE (RTT :27.9%11.7 kg vs. Control: 40.3 =+
16. 0 kg, p<0.01), BMI (RTT: 15.4+3.5 kg/m2 vs.
Control: 18.7 = 3.3 kg/m2, p<0.01). HE (RIT:
131.8%19.3 cm vs. Control: 142.4 &= 23.4 cm,
p<0.05). HAPH (RTT: 50.4%+2.5 cm vs. Control:
52.4 + 3.1 cm, p<0.01) (Z-OWT., RIT BF TI
LV ABICRMEEZ R LT, ZORMET, miE
7L U BRI Total-Ghrelin (RTT: 113.5 =+
51.9 fmol ml vs. Control: 215.5 £ 115.0,
p<0.01) . Active—Ghrelin (RTT: 16.9 £ 8.3 fmol
ml vs. Control: 26.4 =+ 14.3, p<0.01) TH Y,
WE L bR ERE L L L C RTT BECIHEETH
>77,

THETONENS ., 7L MRS EIC &
H72p o T, ZDOMPBEENELT IEHINREA T
Ho 2T, KVFEMIC, Tl mf 7 LY RE
DR ZE R TT=OICINEET IV (AT T4 V) &
WEREZRIT IR o T2, FOREE, miEh 7 L) i
RTT #f, HFEEE ISR E 332528, %
DI RTT TIFED | & Tl IN3 M 2358
LS Wil
(b) RTTAEGFIIONFR & miER 7 v Y R
RTT JiE B O i FEAER O NFRIT BAITEIEE 7 4
(25.9%) . f#f 14 4 (51.9%). HFRFEEE 18 4
(66.7%) . FHIEW NZ—2 174 (63.0%). P
e 22 44 (81.5%) ., TAMnA 234 (85.2%)
7= o7,

Total-Ghrelin JEfEIE, BRITENRE (F 744 :56.5
+ 20.9 fmol/ml, p<0.01 vs. #E 20 4 : 133.5=+
44.0) 8L (F 144 :93.5 = 58.2 fmol/ml, p<0. 05
vs. HE 134 135.1 = 34.7) OIEREZRTELIC
HEIEMEZ R LTz, [FERIZ, Active-Ghrelin &
EY . BfTEVRY (BF74 :11.5 £ 7.5 fmol/ml,
p<0.05 vs. % 20 4 : 18.8+ 7.8) L{ffh (F 14
4 :93.5 = 58.2 fmol/ml, p<0.05 vs. % 13 4:
135.1 £ 34.7) OIERZRTHEICHEIZIKMET
oS, — ., V)2 A TR, TAPAT
DIE CIIAEEITRI o Tz,

F 72 RTT (281 2 HRRIE MRk R B A 1 &
DOFBERRAZMF L RTT JEFOMER 7L Y 8
FElX Total-Ghrelin, Active—Ghrelin & & IT4-Hn
(Total-Ghrelin: r=-0.40, p < 0.05, Active-
Ghrelin: r=-0.36, p<0.05). {AHE (Total-Ghrelin:
r=—0.59, p < 0.01, Active-Ghrelin: r=—0.48,
p<0.01) ., BAF (Total-Ghrelin: r=-0.66, p < 0. 01,
Active-Ghrelin: r=-0.49, p < 0.01) & FE /20
BMea R U7, g7 L) o Lk BEEE 7 & o



FHEIBEA4% 1T Total-Ghrelin & Active—Ghrelin T
r=0.67, p < 0.01, —GFMmiE+ GH & IGF-1 Tix
r=0.51, p < 0.01 THERFMEBEAMEKELZ L,
Total-Ghrelin & IfiyE ™ IGF-1 T A & 22 M BRI
Z L7 (Total-Ghrelin: r=" -0.39, p < 0.05),

2-1. RIT &5 /L ES i #0253k & RTT =5 /L ES
A EB Skt R IR O fE AT

WEAEJE & ClT, MeCP2 SBAG - O AR L I HEFR 1
BT D HEREMI R E & fi# 75 5 72912, MeCP2 K48 ES
FAEIZH 1) D SDIA VEIZ X 24 L DB E A2 1T 72
ST, T DOFER, MeCP2 EIs DA EIZE D 53,
oMo~ — —Th D
Nestin BBl aw =—ME b~ —0—0
Neuron—specific tubulin beta type3 (Tu]). K—
NI VEAMRM <~ — B —TH D Tyrosine
Hydroxylase (TH) 3 oo =—DOHIER ZRBDI.
MeCP2 KHEIX ES Al DAL F— 33 U FEA
MR DFRA - MM B L 2 WHEIRS Nz, £ 2
T, ALEREITHEIZFEAMIC, MeCP2 KIE ES Hlifn o pf
B Z ARG BR 53, 77U 7RIS, fhik R
HOkE & b~ —h— I X D3 21T/~ 7=, 7
UTHO~—H—051& LTS GRAP Btk
an=—0O B MeCP2 K18 ES Ml CledEd 25 F
NHOMNE o7, UL EDORERENS ., MeCP2 X ES
HE DA LB BT, 7 U THlfa o34 -
A ZHIE LT D RTEEME DV RIE ST,

2-2.  RTT &7 /L ES MO & Rz ks
2 AT

HEDFTEAF RTT &7 /L~ 7 A HROKHEF M
VB UANVARY X=X s 4 K128 A
%, 10 HMEE T 22X » T, 25D EBS A
ap=— (iPSHilda e =—) 2525 FITk L7,
iPS MfEfE &2 2+ 7 o — o BBERS 3% L | genomic PCR
WX D MeCP2 T LIVDRAZ ) —= T hd HHE|C
L o T, MeCP2 Z5ERITK'E L7z iPS M 2ME H i
TFEEWR L, £/, HiZEoNnTfHx D7 a—
BT D RSE~ —H —BaFDORIALEL L
BEAFHIIT 5 Z LI K> T AE DR iPS fifim o
ra—=V WS LT, LEDZ Enn . EF,
MeCP2 BIR FIIRSLMIBO Y = X T 4 7 A
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(1) 19854E D MW AL HE

Hagberg B, Goutiéres, Hanefeld F, Rett A, Wilson
J. Rett syndrome: criteria for inclusion and
exclusion. Brain Dev 1985;7:372-3.

Rett syndrome:
Criteria for Inclusion and Exclusion 1985

Rett syndrome: diagnostic criteria for inclusion

1 Female sex

2 A normal pre-and perinatal period;essentially normal psychomotor development
through the fiest 6, often 12-8 mos of life

3 Normal head circumference at birth Deceleration of head growth (and therefore
by interference,brain growth)between 6 mos-4yrs of age

4 Early behavi
abilities);devell

5 Loss of acquired purposeful hand skill through ages1-4

6 Hand wringing-clapping-"washing hand" stereotypeies appearing between ages
1-4

7 Appearance of gait apraxia and truncal apraxia/ataxia through ages 1-4

I, social and psych
1t of cc

regressin (loss of achived
ication dysfunction and signs of dementia

8 Diagnosis tentative until 3-5 yrs of age

Rett syndrome: criteria for exclusion at the present stage
1 Visceromegaly, other signs of organ storage

2 Retinopathy or optic atrophy before 6

3 Congenital microcephaly

4 Perinatally acquired brain impairment

(2) 19884 DIk KL v

The Rett Syndrome Diagnostic Criteria Work Group.

(Brain Dev 1985; 7:372-3)

Diagnostic criteria for Rett syndrome. Ann
Neurol 1988;23:425-8.



Diagnostic criteria for Rett syndrome 1988

Necessary Criteria

Apparetly normal prenatal and perinatal period

Apparetly normal psychomotor development through the first 6 months

Normal head circumference at birth

Deceleration of head growth between ages 5 months and 4years

Loss of acquired purposeful hand skillsbetweenages 6 and 30 months,

temporally associated with ion and social i

Development of severely impaired expressive and receptive |
i ing, clapping/tapping, mouthing and

d presence of

such as hand wringi

"washing"/rubbing automatisms appearing after purposeful hand skills are lost Appearance
of gait apraxia and truncal apraxia/ataxia between ages 1and 4 years
Diagnosis tentative until 2 to 5 years of age

Exclusion Critrria

Evidence of intrauterine growth retardation
Organomegaly or other signs of storage disease
Retinopathy or optic atrophy
Microcephaly at birth
Evidence of perinatally acquired braindamage

Supportive Criteria
Breathing dysfunction
Periodic apnea during wakefulness
Intermittent hyperventilation
Breath-holding spells
Existence of identifiable metabolic or other
progressive neurologocal disorder
(3-5 Ha) Acquired neurological disorders resulting from severe
infections or head trauma

Forced expulsion of air or saliva
EEG abnormalities

Slow waking and i
Epileptiform discharges, with or without linical seizures
Seizures

Spasticity,often with associated of muscle wasting and dystonia

Peripheral vasomotor disturbances,
Scoliosis

Growth retardation

Hypotrophic small feet

(3) 20024F D2 W fL1E
Hagberg B, Hanefeld F, Percy A, Skjeldal 0. An
update on clinically applicable diagnostic

(Ann Neurol 1988; 23:425-428)

criteria in Rett syndrome. Comments to Rett
syndrome clinical criteria consensus panel.
Satellite to European Paediatric Neurology
Society Meeting. Baden Baden, Germany, 11
September 2001. European Journal of Pediatric

Neurology 2002;6:0611. 1-5.
(4) 201042 Ik s
Neul J, Kaufmann W, Glaze D, et al. Rett syndrome:

Revised Diagnostic Criteria and Nomenclature.
Ann Neurol 2010;68:944-950.

RTT Diagnostic Criteria 2010

Main Criteria

1 Partial or complete loss of acquired puposeful hand skills

2 Partial or complete loss of acquired spoken langage

3 Gait abnormalities: impaired(dyspraxic) or absence of ability

4 Stereotypic hand movements such as hand wringing/sq ing,clapping/!
mouthing and hing/rubbing at ism

Exclusion Critrria
1 Brain injury secondary to trauma(peri-or postnattally).neurometabolic disease,or
sever infection that causes neurological problems
2 Grossly abnormal psychomotor development in first 6 mounths of life
Supportive Criteria atypical RTT
1 Breathing disturbances when awake 6 scoliosis/kyphosis
7 Growth retardation
8 Small cold hands and feet
9 Inappropriate laughting/screaming spells
10 Diminished response to pain
11 Intense eye communication -"eye
pointing"

2 Bruxism when awake

3 Impaired sleep pattern

4 Abnormal muscle tone

5 Peripheral vasomotor disturbances

Ann Neurol, 2010;68:944-950)
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