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We have been established a Japanese research group for fragile X syndrome (FXS) and
its related disorders (FXTAS and POI) from 2010 supported by “research on measures
for intractable diseases” of the ministry of Health Labour and Welfare in Japan. We
collected the patient information from more than 1,700 special doctors of child
neurology and psychiatry , and the 309 public health center. We analyzed the FMR1
CGG expansion from more than 200 patients with mental retardation and found 4 full
mutations and 3 premutations. Finally, 42 and 5 patients with FXS and FXTAS were
diagnosed respectively. We do not detected the expansion in 111 patients with Parkinson
disease. One hundred twenty-eight consecutive Japanese patients with sporadic,
nonsyndromic POI and 98 controls with normal menstruation were analyzed. Six alleles
in the intermediate range and two in the premutation range were found in five and two
patients with POI, respectively, but none were identified in normal controls. The
prevalence of FMR1 premutation among Japanese POI patients was 1.56% (2 of 128).
The prevalence of having >36 CGG repeats in the FMR1 gene was significantly higher
in patients with POI than in controls, and age at the onset of amenorrhea was
significantly lower in patients with >38 repeats. We also tried to construct the CGG
expansion model using the mouse A9 by human chromosome technology. We only made
the several cell lines now. The cells will be useful for elucidate the expansion
mechanism in Fragile X syndrome. We want to discuss the frequency, approach to the

patients with FXS. We should found more patients with FXS for the therapeutic trail in

Japan
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DBETREICHET ML LT,

(TR EE i ~ DB )

E kst - FRRERIEE v & —HEE
BRIZHFEL., AREB TV,

C. PR

Rk 22, 23 B, DFEHGEI A A4V
VA A 92 RRDFT-IRBEN B > T,

28



DNA DA 2 DIFFEARERE T d 2 Hi 5
7EIT 105 KR (115 1K) & Ak 23 4F 6 A I
EA LT, F20 12 BT E 51T 20 Mk
ZEhnES Lz,

FMR1 815+ CGG U — MBI L T,
Full mutation (>200) OREFIIHF-ICR
WIEE o 7253, Premutation (50<,
<200) ZFFOZEFRD 1 FR, FRNRIEER
ZHORRN L HIRNE ST,

FMR1 Premutation M ¥E {5

I In

330-MRNAS | ¢ T_9 MRNAg2

MRNAB1
v

SEEEMS 106 RRIZBW T I RART
HRRFELBEZOND U E— FOEE (65 Y
E— k&80 UE— ) RO, 1 HICTHRH
BI7RER (42 )V v— ) ZRd7,

FC PRI R IER 2RO REFIZB N T
i Fx BB TN 21T - CTEE RO
T, JRAIDIC Ef=FWIZ 7T HEDOKRKE
D, ARG OREHERO X HREILZ
DELGFIZL Db D RSN, —F T,
ZOREFNZISIT D FMRL D CGG Y ' — D
TORIEROFIERIIFTATSH 5,

Lo L, F—BET 2 DL EDEETFE
EPRRHIFE L CRREIITE TE T
MEFRR 72 BAR TR O LB HFED L D
& U THIBRE Y,
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(227 FFK (11 AR B BUE) OBEEIT- 72,
FIRRBFLEEBEZONAERD I FRAD
EEic, £, FRHMRERE (42—
N ZFROTREGNIM ORI B 2[R

ALTEBY, ZORMWERITIFTHTH -7,
F. REERES

Briz7p L
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1. EmCHEE

Honda S, Hayashi S, Imoto I, Toyama J,
Okazaki H, Nakagawa E, Goto Y, Inazawa J,
Japanese Mental Retardation Consortium.
Copy—number variations on the X
chromosome in Japanese patients with
mental retardation detected by
array—based comparative genomic
hybrizdization. J Hum Genet 55:590-599,
2010.

Honda S, Satomura S, Hayashi S, Imoto I,
Toyama J, Okazaki H, Nakagawa E, Goto Y,
Inazawa ], Japanese Mental Retardation
Consortium. Concomitant
microdupilications of MECP2 and ATRX in
male patients with severe mental
retardation. J Hum Genet advance online
publication, 1 December 2011;
doi:10. 1038/ jhg. 2011. 131

2. FERR
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Waga C, Okamoto N, Ondo Y, Fukumura—Kato
R, Goto Y, Kohsaka S, Uchino S. Mutations
in the SHANK3 gene in Japanese autistic
patients with severe delayed speech
development. 12" ICHG/ 61°* ASHG Meeting,
Montreal, Canada, 10-11-15, 2011

Honda S, Hayashi S, Kobayashi J, Imoto I,
Nakagawa E, Goto Y, Inazawa J:
Exploration of the genes related to
X-linked mental retardation by BAC-based
X-tiling array. The 60th Annual Meeting
of the American Society of Human Genetics,

Washington DC, USA, 11.2-6, 2010.

(ERNER)

RHEME=, PR, IRES, ARG, F
NS

WREIE— . FRiERETS. BAC-based X-tiling

array % V7o X EEH MRSt 38 2R
(XLMR) DJRREEFERER. & 55 EHARAN

F#EE¥R. KE, 10.29, 2010

AR, ASH A =, ISR SFRE T
IR, TRiEeRin, RpErE—, MR,
s EEE R) (S5 2 e i
REORRER. % B EAAGFEMFRES
/% 83 Bl H AE(LFRREERIARE, 17,
12.10 2010
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=X8)
L FFRrEs
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BANDIRPLIEFE ZIEE (2517 2 Mess X AEER
R S BFL ER FE R A B &
(BEGR BT RAF e S 3E)

AR EE (P22 —23FERE)

7]

Wge e Ofex ok 5 BORNKFEREBEE FHER RELETEHE 2%

W& EERT RRRERFREE FHER BEAE 2S5

BH R ERRFRFREFZRFER BERSE
e B ERRFREREZRFAR 2 AOREERSE
SEBFT HRRFRFREERFAR ZZA0FERZNSY  HHT

WREE

ARHEGZED BEYNE, BARNIBT ENMERERE, FICHBE. 7 ALY —EE
HRLEOBMMEANY b7 ABEE (Austim Spectrum Disorder: ASD) & . JfEd% X EMERE L
DELY ZHRET 5 Z &1 H D, WAL 22 FEIX, DBREO RERE®, /NEEHOEMEDR,
PDDHEHEODEAEY LIEBICEHR XIERBEOKEZHMRAEL L ORET-> TV 5 h,
iz, HlRIZR T D/ NEOREZETEE 5 £E O REFT R TS X EERICBE T 54
W EORERT 0 E, TREERK (HX) CLVHAELE, 20O/E. BRET
IRIATMERERE O M EE OZE, BERICBWT, WHXEEHORE. 2EN T
T LI THRNT & a5 XIERBEORHE +0I0F/ T 5 SRR (R 0 El4 o
RN Z RSNz, Tk 23 FFEIL. HARANCEIT 5 ASD L Meds X EBEREOREE G748
T D FMRL BEF CCC AR VIR L & OBIE %2 BIELEE ML D DNA 2 FAVTHRE L=, #
DFER, COG VIR LEROES (BLUOZHERVIRLE) 13, B 7= BAASME ASD 4
FETIL 79 FlO DNA TiE, £ THEFHBAICBSE > T\, AG DEATREI SRS CC6
DR LEIT, —EIC 20 BTN S 30 M ICETAH L RO, 210U TFTH
277,

A. BIEEB 558 X FEMRRFIC KT L C & DORREE D Fnis; & Hifig

ASTEBFFEO BEYE, FAEORMER =
BEE. FRCBBE, 7 A UL T—EBERER
EOBEMEANYZ b7 AEZE (Austin
Spectrum Disorder: ASD)Z., ME55 X EMERE
MEDREREL TWD M, £/hNEofk
PRBBEARY T AEELYEEOBE
(CBE DL DR EORRE - ERBEGRED, M
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EHTODNEHELMNMC L, JRILEREREE
YVEFICBIT DM XIEGEROZE & fFk
DIGFARED 7o OEE FH A MR 2 R
ZEiZH B,

AR 22 R, DAREOREREM, NR
BHOHEMEN, PDDYHEEDDELHE
B LIZBRICIESS XEER OB RE L



CEOREIToTWAMN, £/, Hsio/NE
FERER I 2 10 5 2 H O R EFT R IEAT 23 D5
XIEFERCBE T 2 5% CORERT 50
., TNENERK (%) ICXVREL
77

H23 fFEIE, ASD MFEEIZRIT 5, MEFHX
JEEHEOFRREEFHEETH S FRL &
F CCG #V I LEEIEKIZ DWW T, 2R X,
B L ORI O ACG FRATRE] HiL7z CC6
FAEES O 55 Hhm & et LTz,

B. W35k

Rk 22 VL, IR R ERESE (PDD)
DT DT 2HEDEWIRERFH, MR
WrHOEMEICERKFAEZITV, PDD
BE Y U BICES XEFEEOSER
Wik E AT O BE, /8D X 5 72BFICHR
EEAT D IOV TR, FRFIC, Hil
(BT D/NR DR A 5 2E ORE
FITERGERT 2 kT BB RIAGRE 21TV, MEss
XIEBRECBE T 5 ki EORERT 50
TR,

Rk 23 4EFELE, ASD WS B HARAN
YEE T, B XIEEHOREEETTH
HFMR 13#&f=F0 CCG #V& LESIN &
O LD R ERTD, 1) R XAE
EREDSBETE(L L2 WRIRFE L~V TR
MEDRREZLNDD, 2) £ ACC DOFF
ADXKIN (ACGC TRUIHID CCG #EViRL
DEHEOME) BRONBRONERTZ,
BRI BEYEENOE LN EREML
HENDNAT, COG # Y& LELHI oD i
% PCR TH#lg, o H—v—r xR X
Y BlF 2 fR A~ T,

C. WFFMER

WAL 22 FFEE AAREFERMEFSB X
O H AN RS e 2 ST R 2 EERT,

% 183144 & 620 A & RTRICHEIEIZ LV E
RIREERE 21TV, 475 A& 270 ADBAD
EERGELNTL, BRBEFEORBIZITE
ERH DN, AEITESLL TITo 220,

BHEEIZOW T TE TW Ay (BT
bFEIER) . ARIEZE DG O ERM 475 AP
K270 ADH B, ZivE TITHET XJER
HOREZToIENDD, LELE
ITENER 44 N (9.5%) & 62 A (23%)
Tholo, BREZEEIT - ERMAMABIER
YL TWD IR EREYFEIIAF T,
36,839 AR LN 15,645 AN THo7=08, =
DD BLYEFH XEGEROREZIT 722 &2
bHUEEITE 244 12T I THoTZ,

Fo, BECHY L PDDYEE CHE
XIEFEROBRE T2 EBHDHDITA
FHT 218 L 299 Bl (BFER) L OEIZEMN
Bonic, EBEIIT> TVWAREDOEET
FRERRENRH L, 475 AL 270 A
DEMMD B, FhEh 42 A (6.6%) &
60 N (22.2%) PTo72Z &MH D LEIE

Lz, BEBIUOBEIIZITES7ZPDD
HHEE T, LEAEEBRELZIT 720X 515 4
L 3L FITHoTz, Zhizxt L Gl
B OFEMMEE IR TEL . WEEOER
475 N& 270 N, Jass XIEGEREOZET O
OB GFHREZ I NETICEm LI
EMHDHERES N (1%) & 17T A (6%)
W& EED, BEFOETIIE 35 flL 48
~50 Bl TH -7,

Hise D P T D PRAEET ~ D FR A Tl 653
A% (BRI Z 5T L 309 fERk (47%) @
391 A bEIZEEE, BRETHEET.
1. THESS XIEBRRE & W O RBL MW 2
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ERHDMN 2. TEDX D RERBPM-T
WEHM BHFREA, NIy (BunizZen
DD, FHoTWD) | LEE LI REMIZZE
NZEN AT N(12%) ., 34 A (9%) DA TH
ST, BET o> TW5D] L& X%
Fi3da A0 B, ED X5 ellaEsm- T
DINIONTIE, BEHEOKRETHD Z &
(32 N), REOBNEH D L (24 N), &0
BEENHDLZE (2T AN) IOV TIEEL
MHh T, Ll THEEDEREZ L
ELIEEED Z &) 2 oW THI->TWEDIE
13 AN, TR 2B D X ), TSRO,
EERFMERITHI L JITONTIL,
ThTh 15 A, 5 AL 4 NlickEEoT,
FCERIC T E CHESS XTEERO Y FE
EBboTZ N D LB R TR EMIX
391 A6 ATHom, Zhb 6 ATH
TEPEDRERZ LIFLIERES | Z & &45
STWeDE2 ANizk EE oz,

RK 23 FEEE : B ASD MEE 79 Blic kT
%, FMR1 s CCG 4V & LiEDE & D
Nk, Yo H—— T T ADFHARY
FERITHE > T 1SR (Bl bp, i -
AN, TRE) CiE—88, —HEEOEAR
ik s 3 oSt oRs b Roni
(88bp, 91bp, 100bp 3k X 109bp), X 1

TIHZEDODEERLTH D, F/m, ZO/HY
R USEIPIICIE CCG # 0 IR LEASMT . ACG
OFALBER NN, 20 X1

ETNHLEHT LD THD, Thve =i
VIRLEICHET 2L, K2 Oonfmkis
(88bp, 91bp, 100bp, 109bp iE. TNFh
29, 30, 33, 36[EHVIELIZED TH D),
ACG DIFATRE] &7z CC6 D RAEEKIE
%< DA 10 BT Tho7mh, —EHBIi
20 EIRTES 30 EEICET S L RbN
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(B 1) 5B ASD HEE 79 4 TO FMR1
BinF CC6 8 0 B LIS OR & O4F (W)
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Qo ™ -tlt (e |I1 illl[!! (1 T e e e
S O N L B -~ QO O W,
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— i ]
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BRIEBEEDD 2 ENBERAREE X
vz,

AL 23 FEEDOKRFTCIX, BARAND ASD 5
PEYMEEE DD ORI DNA % VT, HESS
XJEBERE O FRR &Gk T 5 FMRL Eix
T CC6 AV R LMD S 2F & 2 A,
ETHEFHAICS I E > Tz, Full
mutation M L)L carrier LUl (gray
zone) TOMEIIWTNLEBEINLENo
7o £ 72 ACG DA TXE) b5 EFED CC6
DD R LT, —HIZ 20 B 5 30 i
UWCETBH B R o, Z<IT 10 LT
Thol-, Thbb 19§l & ke Th
B0S, RFEYMLASNE DNA 2~/ R T,
AAN ASD BN EE D FVRL B{5T Tl
CCC DEF 72 RMERITRD b izd o7z,

F. REEFEERE®R : FFRokel,

G. £

1. #3X¥ZFE : Shimada T Kitamoto A,
Ohtsu H, Kano Y, Kasai K, Kato N, Sasaki
T flt .
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Parental age and assisted

technology in autism
spectrum disorders, attention deficit
hyperactivity disorder, and tourette

syndrome in a Japanese population.
Research in Autism Spectrum Disorder (in

press)

Kawamura Y, Liu X, Shimada T, Otowa T,
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T, (2011)Association between oxytocin
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Inoue H, Yamasue H, Tochigi M, Abe 0, Liu
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Kasai K. (2010) Association between the
oxytocin receptor gene (0XTR) and

amygdalar volume in healthy adults. Biol
Psychiatr 68:1066-72.
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Taniike M, Hayashi Y, Hamada J, Suzuki S,
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FAET R ENERB G (BHAMER BRI %)

(fef) WHRHEE

BEURDMEES XEBEERS K OBEREBIZ OV TORFZE

SYTRRTSEE ¢ REPHER RERKE - B - B

[(HFEEE]

BHURCldalE 40 £ T 4 558 6 FlOMESs XEFERESME L 7 HlOLERRERE 262 LT
&, BEBIRICIEFAOREIZ 46, REFIZSHTHY, ERIEOSAD 10 5 AN~
DEBEIX0.68 N, REAEIX0.85 N & HEst &Nz, BRBEBROBGOLNLBMES A, RIFNE 7
ADH 6, MBI, BHER 80%ITEEOMAMEER T, REEFED 71% T
E~FERVNVOHERETH T, £z, AEMGBREZMES 2 NmbhTna2, 4
IRIAZ+2SD LA EDRZ L LT DIZBEMERE D 20% T, 80%Ii%-1~-2SD O/MELFEE
R LT, FHROBMBEZRLULEGN 1 flbot, WEEZNOLOFRE L LIS X iE
BEREDR Y ) == TREEIT> CENIHRBEL R L3RR o7,
BEAEARA T N T AEE & MWEE 2R T REBO T CRHEEMERLE, M5 X EERE, PIEN
B FREEIImMTOR ¥ 7 TS L, RIBERNS LR S RN H 5 AV EED H 55
BTHD, FEEBCEITT CICERMERERIREE HREEEGEHRATI Oxt%
RETHDN, PIENELFRFEOHANTOHEEIIAL TR, PIEVERTREE 2R T

BEDODAI YV —= T E2BRB LT,

et PGS - REORFEFE MR mbT

- Bh#

BEFHFRICRER - BECREEZRES - Bh#

A. WFEER

W55 X fEMERE, FEEIPERE(KAE, PTEN &ix
FERE L, £OBETFEDO TIHRICmTOR
BIFEL TV D, FEEMEELE TlEmTOR
FRESRIC Lo C, BIEE., WMEES, KEE
BEOBEPRD GNDIET TR, TAd
AR B ABTTENC b B2 FTREME AN R &
nTna,

FTE LIS, BRBOMS X JEFEE 21T
BI2Z a2 LET D, M X EERIT
WE 4 FRITLERTHEHERE T4, ik

REE T LADPWRINTVWD, FEE, 5B
PERE 7T 4% 6 LAOBKRERNELN., X
ELEHME D ERFE ~E L O MPEE T, @E.
FRRIEE, KE~/NE, KEWEN, T
MEOmMELEE L CRETHILERD
DEWME LIz, SFEE, ZLLDOREER
TRED FRIEBLETFREZITV., BEUR
TRBEH TS AIREMED & 2 Jad5 X JEfEE
HEEMETH L2 ENLE L,

—J5 ., FEEIMERELE O S 1T B RUE KT
MT 39 UL T AL D 7000 AIZ 1 ADHEE
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TRONDIEEEEERE T, BRIRTIX
o7 BEORMENTE TS, —F PIEN
BT EEIT+2.0SD 2R EMNIEZ o
MPEESCHBED T-10%IC A b5 L
HENTWDONREARANTOHEEIIALNT
I8, &1, PIEN B TEE %2R THBE
DAT Y == T 52175,

UEEEELIRE, MfE59 X SEMERE, AEEIMERE L
fE. PTEN B{nFHE%E DOmTOR BEEY 7L
BE DT E2{T> T,

B. W5

FIEEEIE, RBUK P E R R e Atk
R/NERHI s O mAREE, TADA, N
PEFRIEE 72 & /N RARHRIR BB D BE P8 E C
V. BFRLEA0FERZAZ D, YR CoE
FERN DM X FEFEHEZREHL, 0
FRRAEIR & et L7,

AEEEIE, BB = R B I fo e it e
RANRRZZE O T, X BN EOERE~
HEOMMEE T, BfE, REEE, K
BH~/NEH, REWHS, FHEES OB ME
DRONBRIZONT, BEFIEOERKE %
BT, BRKRFAEMBRIFASEE ¥ —
DEERE R ZHIRO L LI12EY . PR &+
DIRBEITo T2,

C. f%
EEUROMEDS X JEERIT 4 R T, B
BE A, THERRE 7TABHRESN, B
PYEBE 7T 4% 6 A DERKRERIE LN,
ZDHHLEMBRE 46 L LERIEE 5 4
MEBRBENOEELTWD Z L 2R LT,
ERRTORRELFHET L LBERHRE
IEAE 10 Fxt0.68 A, HMHEMREEBOHRK
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FIIAND 10 %t 0.85 AT, ZOfEMHHE
5 L BARANDBEERIL 1000 ART#E, F
BAEEH 1000 AR & HEE S, ARBFFCEE
DEEHEET 5000 N EHEFFSh W AEL
TR BRERTOMBERN D20
ZEnEZ LN,

AAANMESS XSEBERE & R E 5 BAY T,
BARERIC OV TR LA RREET T, B
PEBE 5 4 H+2SD OEAEIT 1 Fl, IEF 7
FE 14, ~1SD~-2SD DEEE DR EEN
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~=2. 55D D/NERAE RS, KEAZ R THILR
Nole, EERENEZRTEITIBMERSE
5 Bl 3 flT, EREHA/NEHNFED =
BliZieh o7, FraBEEgOBRMESL 5 FlF
L BRSO 7o, X B M DR~ EE DAY
BE T, BER. RREE, KEE~/NH,
REWHES, FHREEGHOBRMBEZEELT
ZEL, MRl BETFOREZITY Lot
LENDB EE X,

SR, X BN OBRE ~ B O miE
ET, BRE., RERE, KE~/NE, KX
TWEN, FHRESOBRBRORSNSIR
8 1D FMR1 BA=-F#MT 21T o 7253, FMRL &
BFEEERTENI 20 -T2,

D. BE

FEEEE OWET, BB TIZIAD 10 AA
WA L1 0.68 DEREL 0. 85 AD
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EERTDHZ LITHER T,
FEEPERE(LIE . ME9S XML, PIEVE(S



FEEIImTIOR 7T VICEERB LS,
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FEGMERENSE L, TANA, BEER
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TRMER B TR R B E RO E
WFoe) BEOXSERER T, BRI TFHO 39
LA AL 7000 A2 1 ADBEETR OGNS
TENBHOMNTARoTRY, JREIFE, T
Th=TA (T v b)) ZROIGERZEHR
RE - TWA,

—7J5. PIENBEIGFEF TR »hEY T
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BEAMEAR~NZ T LEED 60 A 5 A
(Varga EA, et al. Genet Med 11:111-117,
2009), 99 AH7 A (McBride KL, et al.
Autism Res 3: 137-41, 2010), FHI[EE
EREED 49 A6 A, 100 AH 8 NDLHE
(Varga EA, et al. Genet Med 11:111-117,
2009 ; McBride KL, et al. Autism Res 3:
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H OIRERIERR R AT 72 R SR 21T -
T,

F. WroERR

1. A TR

1) Shimojima K, Isidor B, Caignec CL,
Kondo A, Sakata S, Ohno K, Yamamoto
T. New microdeletion syndrome of
5@31. 3 characterized by severe
developmental delays, distinctive
facial features and delayed
myelination. Am J Med Genet
155A:532-6, 2011.

2) Ueda M, Sugiura C, Ohno K, Kakita A,
Hori A, Ohama E, Vinters HV, Miyata
H. Immunohistochemical expression
of fibroblast growth factor 2 in
developing human cerebrum and
epilepsy—associated malformations
of cortical development.
Neuropathology 36: 589-98, 2011

3)
G. FMIBEERED HFE - BT
L

38



