ZWiEHED 2 ETHEEN Y V) VSR ARTRTH B, S RERM A E R A 2E L8
EREEENE WD, BEIT VYR VIREERITI), RUV TR ALYy
NFEBICE B L, XEESEEETH DI LDIEPIC, BIEADZXLHDEE (F v
FOVBERA) PRER, FVERLRELIEICOIDVEMTHE I b5, Fiz,
BEEEOEMR RKEREMER X UOREEEAIT V2T —) dllbolkF —LE
BrEERTLLEND S,
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PLP] Bl FRBEELEXMEXRKNEBERELFEE
(Pelizaeus-Merzbacher 5. 2 BliEExIFFE) DEEHD Y
Yo GHARSAY

ERE25F 12 A ®WETHR
EEH3EHHFHREANE HAUMEABEFRBUREX (HAMEABERBRARE
%)

TEXEXBEEERTFTE2ECLH EABREARBLAETR]

SEPFREE BRNRAIZELEREVE2— EEH REREF
REFRE BEIFH #ARERVRtU2— #EWRER #L &

FCHIZ

BEAT VY V7 G, REORE, BEHKA, BENSLOEKZ BE L 2 OKE
Wis A, HEgEe R L, BN OB ARG RT3 X ) ICET 2 7 ek A2 EIR
T3, BEPLOERKRIZ, Z2NZTNOBAC I VRIGBELRZD, £/, XULPTREAD
HELZIT 5, bYEICB WL, BIKEGEHEMER X OREEEA Y vk 7 — 03[
Be L GREAY vV Y FIcBboTw 3, PRI 2V V2R T 2 FES v 8
JD—=DOTHLrTuTAIER 0T A& a— 5 PLPI BET ORI, XM
K HERRAEEDRETH % Pelizacus-Merzbacher i (PMD) 75> & 2 FUR {0 jpRL

(SPG2) % . BERMNICIRA CEKREE b7 63, Tnsld, PLPIEETH X gtk
Fich sz tr»o, X #EHESHEEEA % L %, Pelizacus-Merzbacher Ji§ & & 9 Fa KK
W AERARIE DS  IFBEEEERBICOEH I N, % { DEEZMOMEE 3B EFAIIR
BIZX 3, iDL PREZNDRRERFOFLELZTRT LI LD, BEAT V&
VY TSRO —RE L TAARTH %, AR TIE, Pelizacus-Merzbacher i $ & U 2
HURE o R %2 60 72 PLP1 BB RIERME EE A RIEDBIE A Y 2V v 72 i
O BB D EBDONBERZIAF 74 ELTE LD,

1. REOHME
PLP 1 BEFBIEO MRS I ) VIBEEEIER, XY Y 2 T XX )Y Ny N —

J7 (Pelizacus-Merzbacher Disease ; PMD) %> & B S JiRJEL 2 B (Spastic Paraplegia2 ; SPG2)
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FCIRAWERFERZ 23, PMD I3 BICHRH S U < I3 RRHICRR, FERK
T, FEEHCRAE L, R EEORERECEB KA LETT 5, EMTHROF
HrZ\T 5, V»olX) T, SPG2 IFEIEXFREL & L THAET 5 b O O AHFERIER %2
bR tdbd ), EGFRIZHENRIFCTH 5, KIEMTOERDECIEZH S S D
D, BEIZ, KIERATOERIZ—ETH 5, ZMHEREFICHEED S PEE ORI
P42 bbb, PLP] BEEREOERZHNIZ, MBI 2 MRE2IET R, X EEOE
mERE, MRI THEINZ0EAMD I ) VBRSO RAZ EICK %, PLP 1E
BT OO FEBENBREIZRRNICITECTH 2, BEEHE L Tid, MEREFL L
%5, FEEARL FSARE. BIBARL. WRkENEL BERAROHMRD S 7% 5 o
WEREF — LI X B2 RIBNBHETH 5, BEARE LT, BELRWTHREECN S 2 5HE
PR, KRBT A PR HAARE LS, BYRRIC L AEEICNT 5 HEE
L WAEIE, BEEECR T3 R EnbiFons, MIEE2RO 256, #@ULE
BT OEHACEBEENRICI O, BEERGEEIFMOBRING, BHISEHE
DETHY, 232 —arY—ILOLRIWHRNL I EB3H B, 2 REHHED
T E LT HIBE 2B <7 OICEY] 2 B O AP EAEEE DRI RN 2 03D B,
ANRIRICIE, FEL, RE, BPARIEIELR E 2R T 2700, FEPS—FIL
DPREAA IR, BREIEHG 21T 9 . PLPI BIEE BRI X EHOBEEEAZ L 205, #1
BERER S H VS, PMD BIERITEERSS 2 L 138 L v, SPG2 Bk IxiEzlk
3B %, BUERIMEDGE. ZORIZETREAZR L 2D  BEFICEERIIBELEI NV,
THREEZEDO BT, 0% DR CEREZZIIMRERET L2V R 70H D, 18I 50%
DHERCTREFZ L% %, WETH % PLPI BETFOERPEE I NIFRNTIE, RE
BHLWIDTRETH 5,

2. BEEFHREDEDT

BEFEDBIREZEIER

PLP] BHEREZ b7 6 THEEFEARE LT, KRR, Bl RECH A
REBBERHERRLGEDVBSH 5, PLPI BIZFHH3 aE—I 61034 aE—FEL
TR ERBEZ DB,

ZIE5F (50—75%) DREBIT PLP] BIRFEEZ Y 5 DT, E=E PCR LS FISH
EEEWCEDIEFED 2580 PLPI OFEZMED D % ,MLPA (Multiplex ligation-dependent
probe amplification), ¥4 7 B 7 LA TafEHEEZR ETH, 7/ La ¥ —HROE 2B
HWTESXHICRD FFICHIEIZBRICPMDZITAHIC® v b & LTHRFEES LT 5, PLP]
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DK (null mutation) b, 2% T TRD SN S, PLPI D7 LI av—¥ZEl (Fi2
BH) 2BHT 2 FISHE TR, BEENY » 7 4 CHIFH S 500kb BEZ O T, A
M FISH WSS, L L, ZOHMETOBZIIBE LT 2 Z L2, 500kb AT
DEWEP 3 BEEITIEMICHET 2 2 LWL 2 L 2FRICANZHEND D | I
FISHETORZWIA 7V —= v I3 X L7z v, RIEARZ FISH %% 2 W 2 8541
X BB PLPI BT D EBALMENTE (MLPA, 8 PCR, ¥4 7 0 7 L A ki)
LAGDYE ZMERD L, X 6I2, PLPI BinT % & X Yeb R D Ye o s FE
PREAFIOMEIN TV A2, FISH IETY VT LEETR WY JF T =)
Ml ENGE&IE, BEZER L CGEFORAERE G 7RIELITI, 2FH, av—H
B AR ZBET 555 E LT, MLPA, ¥4 707 L A Lk, F8 PCR %X
VRSP TIZH B3, EREIFRETE R, WIT, FISH &k a ¥ —HoE Lz
T 2IEBRAN D 208, BHHE - HAZKLT 22 LIEFHTH 5, PMD BEIZTFZH
DEELIE, ZOL)ILEROEHREZRBICEE, BELZHAGOE R LT 6N
5,

PLPI ZEEDKI 15~20% % 1 5 AR, ¥ =7 VABWBENTH S, FEAL
DEEBEPERE LTI RV ABRELEZ 7V —L Y 7 VERELB N AT IL
VIO ER IETERL D B,

REHROER

PR S e BRI EERICFREIC B D 2 2B TH 2 0 EEITHRE§ 5 HEDS
HBb, —fRIC, BR» S AEROBHEE LT, 1) BRIk - T—F X=X
THREIN TR LREEER, 2) WEECHIS NP INETDT—F X —
A (CKHER) IcEs (RE) e wER, 3) BKIERPSAHLEZER, 4) W
BBV EHERITE 2037 —F R—2 CCHL) 0B RE) BhVWER,
5) BRICEH (i) SN TV 2HKNERDO R WL, O SEEPH o5,
BRW 2 5%R 51k & LT, Human Gene Mutation Database (HGMD,
http://www.hgmd.cf.ac.uk/ac/index.php). NHLBI Exome Sequencing Project (ESP) Exome

Variant Server (http://evs.gs.washington.edw/EVS/). HZA A 7 — % X — Z Human Genetic
Variation Browser (http://www.genome.med.kyoto-u.ac.jp/SnpDB/) 7% & CORENEFHTH
%, |
BRIRIIC PLP] BERE L Z 2 o2 BIEEED 9 B 1 40% 55 PLP1 BETHICE
BORFEE SN, BIRE LT3, ZRIEFEBT§ 285 IEUM, 0% DB EBEFO LR
FRTROBERSA > b a v COBEBICERINEZ > T 59, PLPI BIEKREIC
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L7l ORE 2 THES 2 MEBD 5,

BRZEMRERE

RN PLPERTEEZER T 2MEZIT 5 . RIS 7 X 9 I Z & PCR.MLPA,
w4707 A REERREL, BE - FREL D ICEVDY, FII FISH 13, EERRL
D OFBIHWAIN T 2 5E6C, BEEOBMEEY A 7 2RAETE S0, £iED
EELOHMERLEEZ S, LEBoT, PLPI D7 LV A E—REFARTEENH 545
I FISH 2732 RETH 5, BEZZD LB E&ICIE, PLP] &
FEY—IVZUVRAT S, BETHUL, BEBMEI 2 KO X REEBZR VD (754
V7 2V —EER) . b L&, PLPI OFBIMENIRE E7- 7 & 9 4 X fefafk
DERBRD L H R T 2 72Dl ROERERZTIRETH 3,

ZHEIZB T 2 HRREZH TR, TZORRAOHRA L 22 ZREZRAEINTHSC
EDHRE R B,

3. EEAV>EUDY

1) BEREEOR

FimE DRXPE, BRORREFE IR, BERS I 1 AOHORZNREELZH
TR, ~T S (REF) ThH 5, KRBT CREEXIHE—DFRANREET
HoBEF. ZOREBBEDEERIZRAETD 20, H 5\, ZDREEMIL PLPI
BETOFERREROTRELN D 5, ERICIE, RIEBOFEIC»2b 5 THIGHED
BEIITR EDGE. PLP] BEFERORKEETH 5, HAERRERGNZ, I PLPI
BEFORERFICRESINTE L, —J5. PLP] EEEZETIZ, BGHR DA TE
RINTHAERREZRP LIELIER SN0 FIREDFERRERTH > T 30,
2) BERimEORERE

FICET 2 Y A2, BEPRAETCH20E50ICK D RL S, PLPI ZEZEHT
DRAE D, RICERT7 VLV 2ZFETARREDR 50%TH 5, BERTLILVERT
N BERRBET 2, 2, ZETLVAZZIHOLABLEIHREE L 250, &
FICBREPOHEEDFEREZET S IELDH S, FETAREHLEL T, BEBHEIZBWY
T LR PIE D AR SE AR (EMERL, & 2\ M 2 IE ST RRE) % 72 5§ PLPI
TLIViE, T RSO T ORI CEFIERIEN RO PNRIT 2 L) &
B 2MEAAH 5, ~T U EATELERKNICRET 2WREIR LB, W
BRAPEMAKIEa P e 22 A8 R ED PLPI TV (null) ZROBE T, AlREE
DR HEDIZ DY PLPI BB DA TH 5, PLPI EEO~T U BEERZERFE > 72 X
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LA N ELIREBZE L T3 2 EBHFEINTV S,

Fr, HIREYA 7O ERETILEEND 5, ZOHAT. A OKMIM DNA T
K&z ZEBRH SR Th, HimE O FIEHER & 72 2 28 % 5201k CAlagE: i1z
—EDHETH 5,

3) BHREEDFR

SR 72 PMD BHEIEFHREZ B 2 \02Y, SPG2 D BE TIIIEZMELH %5, HEBMNE
DERT LV VIZLTIRICZITHE N, BFRZIH T L3R,

4) BEBRBEFOHDORE

HKIGEORABIELZOFHRIZ, REED 2 IZBEF TR 28 END 5 (EPR
FZHDRE | FIREDORBIMEREZELE I DS £ 3), RESEDRER DS L e
DBEEIIE, ~T DAL CERIERIENREE 2 L) 22352 L
23b %,

5) REEZ

NT BEATEE R IR IERE 7208, L EICRED S FEEOERE 2
T2 LbH5, TFEBENEE CREEZHOTREZR DL, PLP] ORKZER)E
BRRTHESIN T 2560, KRNEFEIT THL IR > Tw3EETH %,

4. BRIV VITICHELLEZOMOME

1) REBOZ KM

RPREBZIC L DAREND B Ay 7Vic, ACRZFNOFEBECIGER T I EE
F AR (FER) 2752 2 L 2BBRSELIEREETH 2, BEREEVRETH
DERFBTIE, RMRCTIZERELRZZE0H 3B,

2) Xa22 ho BN -BEA~DEAERE

b EDH ED PLP]I BETHETH D Xq22 20 5 BT BRSO I HT 7= R BAD Z -
TH 9% pLPl BEEARE, PLPI BIEEEOWBLRIRREE 22 2 03 505, BEH Y
YR v EHLCHEEEZ 25T, Hld, BEERE L TBT LY X OEETRL
BHDPLTH D,

3) RIEEHE

BRI Y 27 2 RE L BREIRIZ B S 202 U, HAEBTZ W OB 2 39 5 B,
TEIRFIDSE F Lo,

4) MEBHRE

BEEWEEZ, TOREEI T VBT BICEET S, BEL A F
7A4Y (F) 28FTAILEuRDENS,
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FEH

Pelizacus-Merzbacher JEDBE A 7 XV v 7D L X 13, X #HELEEETH B Z &
EL FIEAADZALDEE (ST h, BEFAN) CHER, FAVERELRESIGICHT:
WBEMTHL LR T ons, @YIRBEAY V) VT RED D7D ICIEERZH
BARREEZ NS,

)
TEEFNREICET A A N 74y, BEEEEEEYS R 15E 8 A)
"ERICE T 2 BEENRE - BBICBET 204 Fo4 v, HAEREZES (2011 4 2
A)

45



WHFRR O TITICB 9 5 —FE3&

=
BHERG | Xy A PV | FEEK | 8B4 |(BieEa | Db (HRE ] -
DimEE 4
BR[NNI Proton Proton MRS|HARES |HE 2013 |P36-48
MRS O i (oD [ KA A1 BEIR R 2
IZEEWAER E i eI AV
B 4 K 2013
F FERi
IWABE EEFEITE A [BNEZA, B TESOT W RLEE | RR 2013 |p89-100
yua7 LA gag BE- H A - TAD
B AHA R
b |ERERMEER |EEXE B 8 RE | BAERE | KRR 2012  |p897-90
AR A R AE fEfEs v — X 1.
No.20 4K
{3 B2 R (5
#E (T) —Iw
PR - R
| BT - IR
D —
BESUE— B> MRS /NRRK | BB, M8\ R L IR X |4 v —EY | BRE 2012 pl199-20
. FEE HHE, FEHIRZ FVDE|a Y 7
b N L S TVY |
B4
B (R, BMERGE. | TARARL N IR E B o | BHESE K 2012 | P696-69
HHER UNRAARL R AR uE 9
WEZBES 4K
FREKAH XY A b ¥Rt | B | =Y | HKE
Morimura T, Numata Y, Attenuation of endoplasmic Exp Biol Med. doi: 2014
Nakamura S, Hirano E, Gotoh [reticulum stress in 10.1177/1535
L, Goto Y, Urushitani M, Pelizacus-Merzbacher disease 37021352010
Inoue K. by an anti-malaria drug, 8
chloroquine.
Numata Y, Gotoh L, Iwaki A, |Epidemiological, clinical, and |J Neurol. DOI: 2014
Kurosawa K, Takanashi J, genetic landscapes of 10.1007/s004
Deguchi K, Yamamoto T, hypomyelinating 15-014-7263-
Osaka H, Inoue K. leukodystrophies. 5

46




IshiiK, Doi T, Inoue K, Correlation between multiple | Pediatr Surg Int  |29(2) |157-63 2013
Okawada M, Lane GJ, ret mutations and severity of
Yamataka A, Akazawa C hirschsprung’s disease.
Lassuthova P, Zaliovi M, Three new PLP1 splicing J Child Neurol. doi: 2013
Inoue K, Haberlova J, Sixtova mutations demonstrate 10.1177/0883
K,etal. pathogenic and phenotypic 07381349238

diversity of Pelizaeus- 7.

Merzbacher disease.
Matsufuji M, Osaka H, Gotoh |Partial PLPI deletion causing | Pediatr Neurol.  [49(6) |477-81 2013
L, Shimbo H, Takashima S,  {X-linked dominant spastic
Inoue K. araplegia type 2
Numata Y, Morimura T, Depletion of molecular J Biol Chem 288(11 |7451-66 2013
Nakamura S, Hirano E, Kure  cchaperones from the )
S, Goto YI, Inoue K endoplasmic reticulum and

fragmentation of the Golgi

apparatus associated with

pathogenesis in Pelizacus-

Merzbacher disease.
Takanashi J, Osaka H, Saitsu | Different patterns of cerebellar | Brain Dev. 36(3) |259-63 2014
H, Sasaki M, Mori H, abnormality and
Shibayama H, Tanaka M, hypomyelination between
Nomura Y, Terao Y, Inoue K, [POLR3A and POLR3B
Matsumoto N, BarkovichJ.  |mutations
Gotoh L, Inoue K, Helman G, |GJC2 promoter mutations Mol Genet Metab doi: 2013
Mora S, Maski K, Soul JS, causing Pelizaeus- 10.1016/j.ym
Bloom M, Evans SH, Goto Y, |[Merzbacher-like disease. gme.2013.12.
Caldovic L, Hobson GM, 001
Vanderver A.
Ravenscroft G, Miyatake S, Mutations in KLHL40 Area  |Am J Hum Genet |93 6-18 2013
Lehtokari VL, et al. Frequent Cause of Severe

Autosomal-Recessive

Nemaline Myopathy.
Anselm I, Azzouz H, Phenotype and genotype in 101 | .J Med Genet 50 463-472 2013
Bratkovic D, de Brouwer A,  |males with X-linked creatine
Hamel B et al. transporter deficiency.
Mitani T, Aida N, Tomiyasu | Transient ischemic attack-like |Pediatr Radiol 43 1400-1403. |2013
M, Wada T, Osaka H. episodes without stroke-like

lesions in MELAS.
Kato H, Miyake F, Shimbo H, |Urine screening for patients Brain Dev doi: 2013
Ohya M, Sugawara H, Aida N, \with developmental disabilities 10.1016/j.bra
Anzai R, Takagi M, Okuda M, detected a patient with creatine indev.2013.0
Takano K, Wada T, [ai M, transporter deficiency due to a 8.004.
Yamashita S, Osaka H. novel missense mutation in

SLC6AS.
Nakamura K, Kato M, Osaka |Clinical spectrum of SCN2A | Neurology 81 992-998 2013

H, Yamashita S, Nakagawa E,
et al.

mutations expanding to
Ohtahara syndrome.

47




Nakamura K, Kodera H, Akita |De Novo Mutations in Am J Hum Genet |93 496-505 2013
T, Shiina M, Kato M, et al. IGNAOI, Encoding a Galphao

Subunit of Heterotrimeric G

Proteins, Cause Epileptic

Encephalopathy.
Imagawa E, Osaka H, A hemizygous GYG2 mutation | Hum Genet 133(2) |225-34 2014
Yamashita A, Shiina M, and Leigh syndrome: a possible
Takahashi E, et al. link?
Ohba C, Osaka H, Iai M, Diagnostic utility of whole Neurogenetics 14 225-232 2013
Yamashita S, Suzuki Y, et al. exome sequencing in patients

showing cerebellar and/or

vermis atrophy in childhood.
Kodera H, Nakamura K, Osaka | De novo mutations in Hum Mutat. 34 1708-1714  |2013
H, Maegaki Y, Haginoya K, et SLC35A2 encoding a
al. UDP-galactose transporter

cause early-onset epileptic

encephalopathy.
Ohshiro-Sasaki A, Shimbo H, |A Three-Year-Old Boy With | Pediatr Neurol o) 599-100. 2014
Takano K, Wada T, Osaka H. |(Glucose Transporter Type 1

Deficiency Syndrome

Presenting With Episodic

Ataxia.
Akiyama T, Osaka H, Shimbo |A Japanese Adult Case of JIMD Rep. 12 65-9 2014
H, Nakajiri T, Kobayashi K,  Guanidinoacetate
Oka M, Endoh F,Yoshinaga H. Methyltransferase Deficiency.
Takanashi J, Taneichi H, Clinical and radiological Neurology 82(7) |564-72 2014
Misaki T, Yahata Y, Okumura [features of encephalopathy
A, Ishida Y, Miyawaki T, during 2011 E. coli O111
Okabe N, Sata T, Mizuguchi  outbreak in Japan.
M.
Takanashi J, Nitta N, Iwasaki | Neurochemistry in Shiverer J Magn Reson doi: 2013
N, Saito S, Tanaka R, mouse depicted on MR Imaging 10.1002/jmri.
Barkovich AJ, Aoki L. spectroscopy. 24306.
Yamamoto T, Sato H, Lai PS, |Intragenic mutations in Brain Dey doi: 2013
Nurputra DK, Harahap NIF, et SMN1may contribute more 10.1016/j.bra
al. significantly to clinical severity indev.2013.1

than SMN2 copy numbers in 1.009.

some spinal muscular atrophy

(SMA) patients.
Lopez E, Thauvin-Robinet C, |C5orf42 is the major gene Hum Genet 133(3) [367-77 2014
Reversade B, Khartoufi NE,  [responsible for OFD syndrome
Devisme L, et al. type VI.
Tada H, Takanashi J. MR spectroscopy in 18g- Brain Dev 36(1) |57-60 2014

syndrome suggesting other than

hypomyelination.
Shiihara T, Miyake T, Izumi S, | Serum and CSF biomarkers in | Brain Dev doi: 2013
Sugihara S, Watanabe M, acute pediatric neurological 10.1016/j.bra
Takanashi J, Kubota M, Kato  disorders. indev.2013.0
M. 6.011.

48




Miyake N, Koshimizu E, MLL2 and KDM6A mutations |Am J Med Genet |161 2234-2243 12013
Okamoto N, Mizuno S, Ogata |in patients with Kabuki A
T,etal. syndrome.
Shinohara M, Saitoh M, ADOR2A polymorphism Neurology 80 1571-1576 {2013
Nishizawa D, Ikeda K, Hirose |predisposes children to
S, Takanashi J, et al. encephalopathy with febrile
status epilepticus.
Okumura A, Hayashi M, Whole-exome sequencing of a | Neuropathology |33 553-560. 2013
Shimojima K, Ikeno M, unique brain malformation with
Uchida T, Takanashi J, et al.  periventricular heterotopia,
cingulate polymicrogyria, and
midbrain tectal hyperplasia.
Sasaki A, Sumie M, Wada S, |Prenatal genetic testing fora |Am J Med Genet [164A(1 |264-6 2014
Kosaki R, Kurosawa K, microdeletion at chromosome |A )
Fukami M, Sago H, Ogata T, (14q32.2 imprinted region
Kagami M. leading to UPD(14)pat-like
henotype.
Mori T, Mori K, Ito H, Goji A, |Age-Related Changes in a J Child Neurol.  |29(2) |283-8. 2014
Miyazaki M, Harada M, Patient With Pelizaeus-
Kurosawa K, Kagami S. Merzbacher Disease
Determined by Repeated
1H-Magnetic Resonance
Spectroscopy.
Ueda H, Sugiura T, Takeshita |Combination of Miller- Dieker | Eur J Pediatr Aug 11. 2013
S, Ito K, Kakita H, Nagasaki  syndrome and VACTERL [Epub
R, Kurosawa K, Saitoh S. association causes extremely aheadof
severe clinical presentation. print]
Ishikawa A, Enomoto K, Pure duplication of 19p13.3.  |Am J Med Genet |161(9) |2300-4. 2013
Tominaga M, Saito T, Nagai J, A.
Furuya N, Ueno K, Ueda H,
Masuno M, Kurosawa K.
Aoki Y, Niihori T, Banjo T, Gain-of-function mutations in |Am J Hum Genet. 193(1) |173-80. 2013
Okamoto N, Mizuno S, RIT1 cause Noonan syndrome,
Kurosawa K, et al. a RAS/MAPK pathway
syndrome.
Wada T, Ban H, Matsufuji M, |Neuroradiologic features in AJNR Am J 34(10) |2034-8. 2013
Okamoto N, Enomoto K, X-linked a-thalassemia/mental | Neuroradiol.
Kurosawa K, Aida N. retardation syndrome.
Nagase H, Ishikawa H, Familial severe congenital Congenit Anom. |53(1) |54-7. 2013
Kurosawa K, Furuya N, Itani  diaphragmatic hernia: left
Y, Yamanaka M. herniation in one sibling and
bilateral herniation in another.
Yamamoto T, Shimojima K:  |Pelizacus-Merzbacher disease |Congenit Anom |53 3-8 2013
as a chromosomal disorder.
Shimada S, Okamoto N, Ito M, |MECP2 duplication syndrome |Brain Dev 35 411-419 2013

Arai Y, Momosaki K, Togawa
M, Maegaki Y, Sugawara M,
Shimojima K, Osawa M,
Yamamoto T

in both genders.

49




Okumura A, Shimojima K, PRRT?2 mutation in Japanese | Brain Dey In press
Kubota T, Abe S, Yamashita children with benign infantile
S, Imai K, Okanishi T, Enoki  epilepsy.
H, Fukasawa T, Tanabe T,
Dibbens LM, Shimizu T,
Yamamoto T
Shimada S, Maegaki Y, Osawa |Mild developmental delay and |Am J Med Genet In press
M, Yamamoto T obesity in two patients with
mosaic 1p36 deletion
syndrome.
Yamamoto T, Togawa,M, Narrowing of the responsible |Am J Med Genet In press
Shimada S, Sangu N, region for severe develop-
Shimojima K, Okamoto N mental delay and autistic
behaviors in WAGR syndrome
down to 1.6 Mb including
PAX6, WT1, and PRRGA4.
Ishii A, Shioda M, Okumura | A recurrent KCNT1 mutation |Gene 531 467-71 2013
A, Kidokoro H, Sakauchi M, |in two sporadic cases with
Shimada S, Shimizu T, Osawa |malignant migrating partial
M, Hirose S, Yamamoto T seizures in infancy.
Sangu N, Shimojima K, Growth patterns of patients Congenit Anom In press
Shimada S, Ando T, with 1p36 deletion syndrome.
Yamamoto T
Eto K, Sakai N, Shimada S, Microdeletions of 3p21.31 Am J Med Genet |161A  |3049-56 2013
Shioda M, Ishigaki K, Hamada ccharacterized by developmental
Y, Shinpo M, Azuma J, delay, distinctive features,
Tominaga K, Shimojima K,  klevated serum creatine kinase
Ozono K, Osawa M, levels, and white matter
Yamamoto T involvement.
Okamoto N, Ohmachi K, 1109 kb deletion of Am J Med Genet |161A  |1465-9 2013
Shimada S, Shimojima K, chromosome 4p16.3 limited to
Yamamoto T WHSCR?2 in a patient with
mild phenotype of
Wolf-Hirschhorn syndrome.
Yamamoto T, Shimada S, Fiber-FISH analyses as a World ] Med 3 5-8 2013
Shimojima K diagnostic application for Genet
orientation of the
microduplications.
Okumura A, Hayashi M, Lissencephaly with marked Brain Dey 35 274-279 2013
Tsurui H, Yamakawa Y, Abe |ventricular dilation, agenesis of
S, Kudo T, Suzuki R, Shimizu [corpus callosum, and cerebellar
T, Yamamoto T hypoplasia caused by TUBA1A
mutation.
Shichiji M, Ito Y, Shimojima |A cryptic microdeletion Am J Med genet A |161A  |850-855 2013

K, Nakamu H, Oguni H,
Osawa M, Yamamoto T

including MBDS occurring
within the breakpoint of a
reciprocal translocation
between chromosomes 2 and 5
in a patient with developmental

delay and obesity.

50




Kobayashi S, Inui T, A case of atypical benign Seizure 22 242-245 2013
Wakusawa K, Tanaka S, partial epilepsy with action
Nakayama T, Uematsu M, myoclonus.
Takayanagi M, Yamamoto T,
Haginoya K
Yamamoto T, Matsuo M, De novo triplication of 11q12.3 | Mol Cytogenet 6 15 2013
Shimada S, Sangu N, in a patient with developmental
Shimojima K, Aso S, Saito K: delay and distinctive facial

features.
Shimojima K, Shimada S, Challenges in genetic Congenit Anom |53 155-159 2013
Sugawara M, Yoshikawa N,  counseling because of
Niijima S, Urao M, Yamamoto fintra-familial phenotypic
T variation of oral-facial-digital

syndrome type 1.
Usui D, Shimada S, Shimojima | Interstitial duplication of Am J Med Genet [161A |1078-1084 2013
K, Sugawara M, Kawasaki H, [2q32.1-q33.3 in a patient with |A
Shigematu H, Takahashi Y,  epilepsy, developmental delay,
Inoue Y, Imai K, Yamamoto T iand autistic behavior.
Sangu N, Shimosato T, Inoda | A novel nucleotide mutation | Congenit Anom |53 166-169 2013
H, Shimada S, Shimojima K, |leading to a recurrent amino
Ando T, Yamamoto T acid alteration in SH3BP2 in a

atient with cherubism.

Okumura A, Hayashi M, Whole-exome sequence for a | Neuropathology |33 553-560 2013
Shimojima K, Ikeno M, unique brain malformation with
Uchida T, Takanashi J, periventricular heterotopia,
Okamoto N, Hisata K, Shoji H, kingulate polymicrogyria, and
Saito A, Furukawa T, Kishida |midbrain tectal hyperplasia.
T, Shimizu T, Yamamoto T
Okamoto N, Ohmachi K, 101 kb deletion of Am J Med Genet |161A |1465-1469 (2013
Shimada S, Shimojima K, chromosome 4p16.3 limited to |A
Yamamoto T IWHSCR?2 in a patient with

mild phenotype of Wolf-

Hirschhorn syndrome.
Shimada S, Okamoto N, Microdeletions of 5.5 Mb Am J Med Genet |161A |2078-2083  |2013
Nomura S, Fukui M, 4q13.2-q13.3) and 4.1 Mb A
Shimakawa S, Sangu N, Tp15.3-p21.1) associated with
Shimojima K, Osawa M, a saethre-chotzen-like
Yamamoto T phenotype, severe intellectual

disability, and autism.
Shimojima K, Tanaka R, A novel homozygous mutation |J Neurol Sci 330 123-126 2013
Shimada S, Sangu N, of GIC2 derived from maternal
Nakayama J, Iwasaki N, uniparental disomy in a female
Yamamoto T: patient with Pelizacus—

Merzbacher-like disease.
Abe Y, Kobayashi S, Bilateral periventricular J Child Neurol in press

Wakusawa K, Tanaka S, Inui
T, Yamamoto T, Kunishima S,
Haginoya K:

nodular heterotopia with
megalencephaly: a case report.

51




Shimojima K, Shimada S, Novel compound heterozygous | Brain Dev in press
Tamasaki A, Akaboshi S, mutations of POLR3A revealed
Komoike Y, Saito A, by whole-exome sequencing in
Furukawa T, Yamamoto T a patient with hypomyelination.
Takanashi J, Saito S, AokiI, |Increased N-acetyl- aspartate |J Magn Reson 35 418-425 2012
Barkovich J, Itoh Y, Inoue K. [in Model Mouse of Pelizacus- |Imaging
Merzbacher Disease.
Yu L-H, Morimura T, Numata |Effect of curcumin in a mouse | Mol Genet Metab (106 108-114. 2012
Y, Yamamoto R, Inoue N, model of Pelizacus-Merzbacher
Antalfy B, Goto Y, Deguchi K, disease.
Osaka H, Inoue K.
Koizume S, Ito S, Miyagi E,  |HIF2alpha-Spl interaction Nucleic acids 40 5389.5401 |2012
Hirahara F, Nakamura Y, mediates a deacetylation- research
Sakuma Y, Osaka H, Takano dependent FVII-gene activation
Y,Ruf W, Miyagi Y. under hypoxic conditions in
ovarian cancer cells.
Kouga T, Iai M, Yamashita S, |A child with three episodes of | Neuropediatrics  |44(4) 199-202 2013
Aida N, Takanashi JI, Osaka  reversible splenial lesion.
H.
Osaka H, Takagi A, Tsuyusaki | Contiguous deletion of Mol Genet Metab. |106 43-47 2012
Y, Wada T, Iai M, Yamashita [SLC6AS8 and BAP31ina
S, Shimbo H, Saitsu H, patient with severe dystonia
Salomons GS, Jakobs C, Aida [and sensorineural deafness.
N, Toshihiro S, Kuhara T,
Matsumoto N.
Saitsu H, Kato M, Osaka H, CASK aberrations in male Epilepsia 53 1441-1449 2012
Moriyama N, Horita H, patients with Ohtahara
Nishiyama K, Yoneda Y, syndrome and cerebellar
Kondo Y, Tsurusaki Y, Doi H, hypoplasia.
Miyake N, Hayasaka K,
Matsumoto N.
Saitsu H, Osaka H, Nishiyama |A girl with early-onset Brain Dey 34 364-367 2012
K, Tsurusaki Y, Doi H, epileptic encephalopathy
Miyake N, Matsumoto N. associated with microdeletion
involving CDKLS.
Saitsu H, Osaka H, Sugiyama |Early infantile epileptic Am J Med Genet |158A | 199.905 2012
S, Kurosawa K, Mizuguchi T, encephalopathy associated with | A
Nishiyama K, Nishimura A,  the disrupted gene encoding
Tsurusaki Y, Doi H, Miyake  [Slit-Robo Rho GTPase
N, Harada N, Kato M, activating protein 2 (SRGAP2).
Matsumoto N.
Tanigawa J, Kaneko K, Honda |Two Japanese patients with Brain Dev 34 861-865 2012

M, Harashima H, Murayama
K, Wada T, Takano K, Tai M,
Yamashita S, Shimbo H, Aida
N, Ohtake A, Osaka H.

Leigh syndrome caused by
novel SURF1 mutations.

52




Tomiyasu M, Aida N, Mitani | Acute hemicerebellitis in a Acta Radiologica |53 223297 2012
T, Wada T, Obata T, Osaka H. pediatric patient: a case report
of a serial MR spectroscopy
study.
Tomiyasu M, Aida N, Monitoring the brain Magn Reson 30 1527-1533  |2012
Watanabe Y, Mori K, Endo K, metabolites of children with Imaging
Kusakiri K, Kershaw J, Obata jcute encephalo- pathy caused
T, Osaka H. by the HIN1 virus responsible
for the 2009 influenza
pandemic: a quanti- tative in
vivo 1H MR spectroscopy
study.
Tsuyusaki Y, Shimbo H, Wada |Paradoxical increase in seizure | Brain Dey 34 7275 2012
T,Iai M, Tsuji M, Yamashita [frequency with valproate in
S, Aida N, Kure S,Osaka H  ponketotic hyperglycinemia.
Wada T, Shimbo H, Osaka H. |A simple screening method Amino Acids 43 993-997 2012
using ion chromatography for
the diagnosis of cerebral
creatine deficiency syndromes.
Yamashita S, Miyake N, Neuropathology of Brain Dey 35(4) |312-6 2013
Matsumoto N, Osaka H, Iai M, [leukoencephalopathy with
Aida N, Tanaka Y. brainstem and spinal cord
involvement and high lactate
caused by a homozygous
mutation of DARS2.
Yoneda Y, Haginoya K, Arai  {De novo and inherited Am J Hum Genet. |90 36-90 2012
H, Yamaoka S, Tsurusaki Y, |mutations in COL4A2,
Doi H, Miyake N, Yokochi K, kncoding the type IV collagen
Osaka H, Kato M, Matsumoto lalpha? chain cause
N, Saitsu H. porencephaly.
Yoneda Y, Haginoya K, Kato  |Phenotypic Spectrum of AnnNeurol T3(1)  |48-57 2013
M, Osaka H, Yokochi K, Arai [COL4A1 Mutations:
H, Kakita A, Yamamoto T,et [Porencephaly to
al. Schizencephaly.
Yoshihara N, Okuda M, Idiopathic cranial Pediatr Neurol 47 198-200 2012
Takano K, Wada T, Osaka H. |polyneuropathy with unilateral
IX and X and contralateral XI
nerve palsy in a 4-year-old boy.
TR, EARI, 548 CHARGEIERERE 26 0l DHiIE | H ek 6 |1357.68. |01
Z, B BIEHRE, B BE
EEY, BEEA
Tachibana Y, Aida N, A case of Sjogren- Larsson Pediatr Radiol 42 380-382 2012
Enomoto K, lai M, Kurosawa syndrome with minimal MR
K. imaging findings facilitated by
proton spectroscopy.
Kurosawa K, Enomoto K, Spastic quadriplegia in Down |Cong Anom 52 78-81 2012

Tominaga M, Furuya N,
Sameshima K, Tai M, Take H,
et al.

syndrome with congenital
duodenal stenosis/atresia.

53




Sirenomelia with a de novo

52

2012

Kurosawa K, Tanoshima-Takei Cong Anom 106-110
M, Yamamoto T, Ishikawa H, balanced translocation
Masuno M, Tanaka Y, 16, X t(X;16)(p11.2;p12.3).
Yamanaka M.
Enomoto K, Kishitani Y, Expression Aanalysis of a 17p |Am J Med Genet |158A  |9347.9350 |2012
Tominaga M, Ishikawa A, terminal deletion, including Part A
Furuya N, Aida N, Masun M, [YWHAE, but not PAFAH1BI,
Yamada K, Kurosawa K. associated with normal brain

structure on MRI in a young

girl.
Hayashi S, Okamoto N, Novel intragenic duplications | Hum Genet 131 99-110 2012
Chinen Y, Takanashi J, Makita jand mutations of CASK in
Y, Hata A, Inazawa J. patients with mental retardation

and microcephaly with pontine

and cerebellar hypoplasia

MICPCH).

Takanashi J, Somazawa F, Metabolic changes in early J Magn Reson 35 174-180 2012
Maruyama K,Terada H, Xu D, childhood using LCModel with | Imaging
A. Barkovich Al. corrected water scaling method.
Takanashi J, Hayashi M, Hypoyelination in I-cell Brain Dev 34 780-783 2012
Yuasa S, Satoh H, Terada H.  disease; MRI, MR spectroscopy

land neuropathological

correlation.
Takanashi J, Okamoto N, Clinical and radiological Am J Med Genet |158A  |3112.3118 |2012
Yamamoto Y, hayashi S, Arai ffeatures of Japanese patients | PartA
H, Takahashi Y, Maruyama K, with a severe phenotype due to
Mizuno S, Shimakawa S, Ono ICASK Mutations.
H, Oyanagi R, Kubo S,
Barkovich AJ, Inazawa J.
Takanashi J, Shirai K, Kawasaki disease complicated |J Neurol Sci 315 167-169 2012
Sugawara Y, Okamoto Y, by mild encephalopathy with a
Obonai T, Terada H. reversible splenial lesion

MERS).

Takanashi J, Takahashi Y, Late delirious behavior with | Pediatrics e1068-e1071 |2012
Imamura A, Kodama K, 2009 HIN1 influenza; mild
Watanabe A, Tominaga K, autoimmune-mediated
Muramatsu K, Barkovich AJ. encephalitis?
Hoshino A, Saitoh M, Oka A, |Epidemiology of acute Brain Dev 34 337-343 2012
Okumura A, Kubota M, Saito encephalopathy in Japan, with
Y, Takanashi J, Hirose S, emphasis on the association of
Yamagata T, Yamanouchi H, viruses and syndrome.
Mizuguchi M.
Saitoh M, Shinohara M, Mutations of the SCN1A gene |Epilepsia 53 558-564 2012

Hoshino H, Kubota M,
Amemiya K, Takanashi J,
Hwang S-K, Hirose S,
Mizuguchi M.

in acute encephalopathy.

54




Miyata R, Tanuma N, Hayashi |Oxidative stress in patients Brain Dey 34 124-127 2012
M, Imamura T, Takanashi J,  with clinically mild
Nagata R, Okumura A, Kasii  encephalitis/ encephalopathy
H, Tomita S, Kumada S, with a reversible splenial lesion
Kubota M. MERS).
Mori H, Maeda M, Takanashi {Reversible splenial lesionin  |J Clin Neurosci |19 1182-1184 2012
J, Kunimatsu A, Matsushima  [the corpus callosum following
N, Suzuki H, Saito N, Ohtomo papid withdrawal of
K. carbamazepine after
neurosurgical decompression
for trigeminal neuralgia.
Okumura A, Lee T, Ikeno M, |A severe form of epidermal Brain Dev 34 881-885 2012
Shimojima K, Kajino K, Inoue &evus syndrome associated
Y, Yoshikawa N, Suganuma ith brainstem and cerebellar
H, Suzuki M, Hisata K, Shoji malformations and neonatal
H, Takanashi J, AJ Barkovich, medulloblastoma.
Shimizu T, Yamamoto T,
Hayashi M.
Miya K, Shimojima K, A de novo interstitial deletion |Gene 506 146-9 2012
Sugawara M, Shimada S, Tsuri pof 8p11.2 including ANK1
H, Harai-Tanaka T, Nakaoka [dentified in a patient with
S, Kanegane H, Miyawaki T, [spherocytosis, psychomotor
Yamamoto T. developmental delay, and
distinctive facial features.
Shimojima K, Okamoto N, Subtelomeric deletions of J Hum Genet 57 593-600 2012
Suzuki Y, Saito M, Mori M,  |lg43g44 and severe brain
Yamagata T, Momoi M, impairment associated with
Hattori H, Okano Y, Hisata K, delayed myelination.
Okumura A, Yamamoto T.
Shimojima K, Inoue T, Imai Y, |Reduced PLP1 expressionin | J Hum Genet 57 580-586 2012
Arai Y, Komoike Y, Sugawara fnduced pluripotent stem cells
M, Fujita T, Ideguchi H, derived from a Pelizaeus-
Yasumoto S, Kanno H, Hirose Merzbacher disease patient
S, Yamamoto T. with a partial PLP1 duplication.
Shimojima K, Okumura A, De novo microdeletion of Am J Med Genet |158A 2072-6 2012
Mori H, Abe S, Ikeno M, 5q14.3 excluding MEF2Cina |A
Shimizu T, Yamamoto T. patient with infantile spasms,
microcephaly, and agenesis of
the corpus callosum.
Shimada S, Miya K,Oda N, |An unmasked mutation of Am J Med Genet  |158A | 17717 2012
Watanabe Y, Kumada T, EIF2B2 due to submicroscopic
Sugawara M, Shimojima K,  deletion of 14q24.3 in a patient
Yamamoto T. with vanishing white matter
disease.
Shimojima K, Mano T, Pelizacus-Merzbacher disease |Eur J Med Genet |55 400-3 2012

Kashiwagi M, Tanabe T,
Sugawara M, Okamoto N, Arai
H, Yamamoto T.

caused by a duplication-
inverted triplication-duplication
in chromosomal segments
including the PLP1 region.

55




Seizure

21

2012

Nakayama T, Nabatame S, 8p deletion and 9p duplication 205-9
Saito Y, Nakagawa E, in two children with electrical
Shimojima K, Yamamoto T, et [status epilepticus in sleep
al. syndrome.
Miyatake S, Miyake N, Touho |Homozygous c.14576G>A Neurology 78 803-810 2012
H, Nishimura- Tadaki A, variant of RNF213 predicts
Kondo Y, Okada I, Tsurusaki farly-onset and severe form of
Y, Doi H, Sakai H, Saitsu H, moyamoya disease.
Shimojima K, Yamamoto T, et
al.
Shimojima K, Okumura A, Spinocerebellar ataxias type 27 | Brain Dev 34 230-233 2012
Natsume J, Aiba K, Kurahashi {derived from a disruption of the
H, Kubota T, Yokochi K, fibroblast growth factor 14
Yamamoto T. gene with mimicking
phenotype of paroxysmal non-
kinesigenic dyskinesia.
Shimojima K, Yamamoto T.  |Growth profiles of 34 patients |J Pediatr Genet |1 3337 2012
with Wolf- Hirschhorn
syndrome.
Takahashi I, Takahashi T, Jacobsen syndrome due to an  |Am J Med Genet |158A 220-223 2012
Sawada K, Shimojima K, unbalanced translocation A

Yamamoto T.

between 1123 and 22q11.2
identified at age 40 years.

56




WEFECR D FIT Y - Skl ($pe)

57



@

Journal of Human Genetics (2012) 57, 580-586
© 2012 The Japan Society of Human Genetics All rights reserved 1434-5161/12 $32.00

www.nature.com/jhg

ORIGINAL ARTICLE

Reduced PLP1 expression in induced pluripotent stem
cells derived from a Pelizaeus—Merzbacher disease
patient with a partial PLP1 duplication

Keiko Shimojimal’z, Takahito Inoue>, Yuki Imai%, Yasuhiro Arai’, Yuta Komoike®, Midori Sugawara“,

2

Takako Fujita3, Hiroshi Ideguchi?’, Sawa Yasumoto?, Hitoshi Kanno’, Shinichi Hirose® and

Toshiyuki Yamamoto?

Pelizaeus—Merzbacher disease (PMD) is an X-linked recessive disorder characterized by dysmyelination of the central nervous
system (CNS). We identified a rare partial duplication of the proteolipid protein 1 gene (PLP1I) in a patient with PMD. To assess
the underlying effect of this duplication, we examined PLP1 expression in induced pluripotent stem (iPS) cells generated from
the patient’s fibroblasts. Disease-specific iPS cells were generated from skin fibroblasts obtained from the indicated PMD
patient and two other PMD patients having a 637-kb chromosomal duplication including entire PLP1 and a novel missense
mutation (W212C) of PLP1, by transfections of OCT3/4, C-MYC, KLF4 and SOX2 using retro-virus vectors. PLP1 expressions in
the generated iPS cells were examined by northern blot analysis. Although PLP1 expression was confirmed in iPS cells
generated from two patients with the entire PLPI duplication and the missense mutation of PLP1, iPS cells generated from the
patient with the partial PLP1 duplication manifesting a milder form of PMD showed null expression. This indicated that the
underlying effect of the partial PLP1 duplication identified in this study was different from other PLPI alterations including

a typical duplication and a missense mutation.
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Keywords: Pelizaeus—Merzbacher disease (PMD); proteolipid protein 1 gene (PLPI); induced pluripotent stem (iPS) cells;

partial duplication; dysmyelination

INTRODUCTION
Pelizaeus—-Merzbacher disease (PMD; MIM #312080) is an X-linked
recessive neurodegenerative disorder characterized by dysmyelination
of the central nervous system (CNS). Patients with PMD often present
with nystagmus as the initial symptom, and psychomotor develop-
mental delay associated with spasticity and ataxia is seen later in
development.!~® The proteolipid protein 1 gene (PLPI; MIM #300401),
located on chromosome Xq22.2, is the gene responsible for PMD. It
encodes 2 isoforms, PLP1 and DM20, as a consequence of differential
splicing of exon 3. The genetic basis of PMD is unique because two-
thirds of PLPI abnormalities identified in PMD patients are
duplications of small chromosomal segments that include PLPI. The
remaining one-third of PLPI abnormalities are nucleotide alterations in
the PLPI coding sequence. The nucleotide alterations in PLPI are
varied and are scattered along the entire coding region of PLP1.}™
Because PLP1I is mainly expressed in oligodendrocytes in the CNS
and cultured skin fibroblasts express low levels of PLPI, gene

expression in the fibroblasts has been analyzed by comparative
reverse-transcription (RT)-PCR analysis.*® The use of technology to
establish induced pluripotent stem (iPS) cells has now made it
possible to examine gene expression and function in greater detail.®
In 2007, Takahashi et al. established iPS cells from human skin
fibroblasts.” This revolutionary technology has stimulated and
accelerated research in embryogenesis and genetics. In this study,
we established iPS cells from skin fibroblasts of patients with PMD
and examined PLPI expression. This is the first report analyzing PLPI
expression in PMD disease-carrying iPS cells.

MATERIALS AND METHODS

Subjects

For our ongoing study identifying genomic mutations in PLPI, three new
patients with dysmyelination were referred to us for genetic diagnosis based on
the clinical diagnosis of PMD.? Clinical information and radiographic findings
by MRI for the patients were obtained from attending doctors. Based on
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