Estimation of prevalence of malformation
syndrome by populétion*based birth defects
monitoring system in Japan. European
Human Genetics Conference 2011.
2011.5.28-31. Amsterdam RAI, The
Netherlands.
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R, BEARM, HAEE. A)IEE, Bk
. FIEMAZ, FHEFLkE, BRRT SEREFEE

=F ) TRER L OBEARSZINC L D%
REWECRR BT OWRE 5 114 F A4/
WRES  2011.8.12-14. BT

B s, AR, HhREE, BEET. MRS,
BIEE SERMHEFIEZL B &AM Uiz, BAUH Rt
TR 2 AR VR Ul RS RE 0 1 41
5114 HRA/NERIES  2011.8.12-14, HR

ANEE, BABF, EAKSR, HTaEE LHF
B BRESRMIEE, RS B o iRmlAR R oM ik

(HRM) I~ X A Marfan JE{&EE K& F FBN1

ERRyY—=20

BMER), WRORIER, ¥ BB, AKHE—. 75
=, BAER, BXBT. HAEE, IR,
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Diamond-Blackfan fEERE & FFEkBD 22 L
7o 1 MBI % 56 B H A ANEBEES
2011.11.9-12. F

ANEE, BPEE, BEET. T, BEET
EEEREMES A2 Ui 7 B Y A aE b
RFEOLEEH. 5 56 B B ARNEBEEFES
2011.11.9-12. FIE

BEARR, BERMZ. BRET. T8EE, ©E8
Th, KEFELE], WA, FHEREME, SEAREERD,
THE=ZER, KAER, BEBES 39223 %5
RO KKK T 5 BPES O KSR,
% 66 Bl H AR ANJEBEFS  2011.11.9-12. T3

BB ER], B, AR, FiEad=. MRIZ,
ERET B LR ARKEE R T — 15924
RFFEGEREO 1 BIRM. 2 313 B HA/NEE 2
L&) REHFS 2011.11.19. HEiE

BEs] AOHE L NERRERER ARV U
DU b RS RS THEMR B ORI M T
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JFAERER R MG (BT BRI IE T 2E)

ATR-X (GEEH o %3?i7-%ﬁ@%)ﬁ@ﬁ@ T B OB D
F R DHEEIC 9 AT
MRS E

FRRTEHRDOINERL LY I —F U YV —Z2OE RN 24158

SYHERESEE tRER ME—  ESTREM - MRERDITE 4 —HERETERT R

AW TIL, HAAN ATR-X EEHAEOEEZ DI L, BN - MR ERNFEE v ¥ —ITHT
bivTnd DERER A A ) V—X ) WEDODNA U Y — 2 AV TEBETFRELIT> TV D, &EF
FEiE, T ASAAY Y —2Ahh ATR-X EEFHOER & L CEER XEFEHEREREO—DTH

LI VTFURNTURAR—F—REED 1 FRERNE Lz, S OICHR 23 FREICHITIETE
FAEBID DNA %, fRNTHEER CHOMB/NB I E b EREV Y —ICEA T2 ¥ 2R T,

A. BHERRE 2UTME L, FBSIC R 82 B L TE T B,
APICORRREBTH D NR-XIEGBL, X F D HT R ORI O TR AR R
ek EICRET 2RETOERICE Y RIE KNTENE SN DARERBOBREFRES
THBRGHECEBTH Y HEE TIZAKEN ToCE T AEELRBRICZOALFY V—
29 50 FEB, HERRTH BADESZ E DT AN FE ik & U7 DNA R & ATR-XJEREE O8I
200 FEHIE< BBB SN TV D HREBTH FREICHT DR EIT 72,
5, EDHEEIEE T = RT 4 7 ADWHEEL S
ZERTNBM, [EE A EEHEN TR, (2t~ DR
ENC R ERIA S v X —mEERS
AWFIED BIE L, ATR-XEEEMEOREK R & CHEE L EAA AT,
ST BEFOZEAG 2 ML T D & &I
BEOHEERE T —F =L LEHT C. W
BIEIED, FOEREEREERER IO T CIEEREEOTEBR AL FY Y —
B - FIRICIRBT A0 OV AT AR ZHREFID B 1 BIOFEREFEREMERT R D 1 51
L. DWTEENEDVERR, BEREE OH)E &L & REEREME (R BRI A FEHREN 3 1D
TH5ZLIh D, ATR-X BARF R RS & BN 7Z LTz, TR 22
FEEIZRBWT, 37 -UTR BRI ERBHFET D
LEIBIZOWT BERIKRD VU 2/ 3FER %M
B. WgEHE

L7,

SERE 23 SEEEIE THEMER AL AU YV —
AT 2T BRRDE -2 B&ENRHY . £F
421 RREDRGHE BT,

ESCHEM - iR L F —TiE, AR 16 R E
DB EN PR IR R R A KM LT, A
AN DB AL AU Y — R ) BHES B
DI BEROEDOREOMBR Y 7 SFEK

79




D. B

O TR ASA A V=2 bR L
72 200 KIZIB VT, 4 FRIT ATR-X G FZE
ROIBRNZESNTz, EDITAREERT 37-UTR
TIRICERDOHFETDER 1 Hlo ) /38R
T EERRE OFEIZERM Uiz, E72, FithiE
We2TH30REETHIRERIIBVT &
I RENROBRE LA ) —=2 0 F
BIZED VT F U T AR—F—RZSE
LRS-,

L. f5

WAL 23 FEEE TREWER A4 Y
— A 2T RRDF - BERH Y. &
FT 421 HRDOBEEHT, B OB
CRBWT, ZOAL A V—ZBHHCTER &
A Z &R EanT-,

F. fERefaiiE®

Ml L
G. WfsEHE
1. ¥k

Waga C, Okamoto N, Ondo Y, Fukumura—-Kato
R, Goto Y, Kohsaka S, Uchino S. Novel
variants of the SHANK3 gene in Japanese
autistic patients with severe delayed
speech development. Psychiatr Genet
21(4): 208-211. 2011.

Honda S, Satomura S, Hayashi S, Imoto I,
Toyama J, Okazaki H, Nakagawa E, Goto Y,
Inazawa J, 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. FRER
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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
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Rk 23 FEEA G BB RS (AERBRRI e EE) WRRES

WHIEeRE : TATR-X (X EH o VT 17 - KRR EERBEOBE R AR FEO R 2 D HEEIC

BH9 B %%

R DR RENERPHIZE

MREE

EORKICET MR

AR OBEFABERIIZE ThH 5, TOh, RN EESZWIEO BRI,
DBBEGHT FEERROCERT D 2 EBLEAETH D, Fhlobid, BRSO KRENEE
FHRWIEORBE L BN L LT, BEEEMEREOOE 2THET v Vo~ VERERE TS
NE LT, BRIEGEENBWET o, 7o V=~ VERBITREAEKRY, 2P kT
A7 A, B—@{EFHE LTOMmEEA L, MBHTICITRERKRE, FISHEE, MLPA, 7 L CGH,
DNAAFNMALT A b, =0 =V AEOHAEDENRRD HND, ZORKER, ERNREESE

HBEHEOE R R o LR TR,

MERSEE
TERRARTE (4 0 B 1T SL KB R B B A 90 B 3

AW - NREFESE)

A. BIREM

BB ORRMNERENBMIELZRRT D
TEEAME LT, BEEEEREEREOO L
DTHBT P~ S EREE (AS) ZET L L
LT, RMREEZENZWIE O & RET L,
AS ¥ UBE3A B FOMREIERICIVEIER IS
NBEGEECTH Y, BEKEE, TAdi, &
FEAHAT, BHITBIEEZ AN R\ ER R
&5 B, UBE3A LY 7 LRIV IABBIR DG L T2
STRY ., PR TIIREET U AVDOLBFEE
LTW5, ZD7izd, UBE3A DHFIIERIZITEK
DBEFEHERNFET 5O T, KRNEEFEH
BFORNET NV EBEZLND,

B. IRAE (

ERER 9T AS DSEbT= B K 2 119 il & 55 &
L7z, 119 1 Tix¢ Tz D15S10 EEAL D FISH HIZ
kv, —#E7%2 15q11-q13 DRKFEE SN TW
b, BERMMAMERDS S/ A DNA ZtH L
T—HEDOBEFENEREITo T,

TRMTIZ. SNRPN 7" 12— X fHi® DNA X F /11
TARNEERL, AFVLOREZBDIIBAX
15 BFROFEOER DL~ —H—2 AV E 1
MR 21TV, RBMEL A Y I — LRIV IAARER %
KA LT, RV AHZERGNC LTk, BEEE
THDHMYABFL IC) OWMREDHEL E
B PCRIBIZTHREI Lo, A FALDRE N2\ 4
W2t LTI, UBE3A BirT OFIFREE & E#E 2 —
7 T AR TR 2T o T2,
INHDRFENRRBD bR o8B 22 5% %t
L LT, SLCYA6 BinFIRIT 2 BM LT, 72,
BIMNEHTICREEZE L 33 flicx LT,
Affymetrix SNP 5.0 7 L AT 247V Yeta (B
a—HRFOFELRF L,
(¥~ OiL &)

ABFSE ALY K FE R F R E R E O
HEEBS R LU H BT KERFEREZHE
FaEEEZBSOERREZT, BTicdhbicoT
. TEENOEEICLOIREEE,

C. MIRKHER

DNA A F /b7 A N T 17 61, B 102
BlIThode, B 17 BHIEF CTREERBELZ A
e BRURNT N CTE Tz, TORER, 15 BREMEME
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FABES A Y I =096, RV IAKZERA 8 FIT
bolo, 8HIEFICI LT, IC DMK K% T
LizkZA 1 BlIZOBMHRKERD, 7 T
IR 372 < B R LHIFE Lz, DNA 2
FNMACRE Delno 72 102 BT LT UBE3A %
BEAT AT o To iR 30 BB RE R A FE Lz,
INHORFENREEINRIoBHE 22 flE
xige & Uic SLCIAG ZE RARHT T 1 BT c.441delG
(PSS EREZFRE Lz, 33 flaxtg s Lk
DNA 7 L A f#H7 Tk, 10q11.21-q11.23 5.6Mb de
novo K% 1 #l& ring 18 WA 2 (18q21.2-q23
29.12Mb, 18p11.32 1.5Mb del) 1 & RIE L 7=,

D. &%

AS FERE 119 Ble g & L CRRMICERS
HIRM 24T o 7o e R, BEFHIC 4761 (39.5%)
T AS LIEEBZETHZ &in‘(%to WRREX A8
WA Y I—=9F, BVIARKER S Fl, UBE3AZ
R 30 FlTholz, 4 @ﬁﬂﬁ%’i’ﬁo IR E S
DHTHD, AS KD T0BIIREFTHY ., =
DEIIPEHERIC FISH EICTRENR AR TH 5,
HERRKBNIEED 30%% 5D DM, DR T 40%
WHEEZM CE o L Ed, Zhit, 240
2%ICHEE T DD T, AS Wb -BED 82%
IBREFICRER AR BX OND, HEERID
Aswmx%iﬁh%M$mm%Eﬂ@w&én
TWeZ e ERLS—HEHTHERDLND, ZDLD

. ERREVIZ AS BERDINTZHE D 80% DL L ASHE

*m¢5 ERTE, o, BEFHECHT
5T LT, FHRTHSEBEEOREEY TG X
DT ENTRRICR D, Lo T, ERIEESE
AT IZERRICB W TR CTEERMEZL 50
BT ENRBALMNIIR T,

—J7 . BRPRHYIZ AS 2381 2 1D 10-20% X5
TEDFETIE, BEBWATERY, 46, Zh

LaEMRELT, AS LURBAE LD LN
WESNTVWD SLCIA6 DEEEMRHTE L DNA
T v Az AV R o ©—BURT & E
Lz, ZOFER. SLCIAG 255 1 . Bigseals
aAC—ERE2HERE L, G 3 flidiE

PR D 10%RICGRE 3, £ XREROREN T
Elphol, LinL, ERERIIC AS Db -4l
DIz, BL B oEBERPEENLTNAZ

EERRTIENTE R, ZOZ LITEERZEOR
RERLTVWD, AS IZRGT, ZOMOREFER
THRROBERBBEENTVD, i, FFER
BIZR R TH 2 R B CIX Z OEm I EE ©
0D, FBHEMORRK & 72 2 BEFHER IR WL
DY, ENENBEDDEIETE, EoT, &
CFEHOZEIEORTRENIIE VBT 5,
TERBENEEE LV.DNA 7 LA Rk
— 7 T AR XY EREREG T AT
72 LU L TE TV A, BRI LT
. BRAORBWTY —LE LTSNS,

E. #&
AS BETNE LTHRR L BGFENZE 21T
VW, TOFEMEEBR LM Lz, Ei2. BEEKZWr

R A R H Y mﬁ%%ﬁ&m#&f@ L&
R LT, BB DX D I RARBIZR LT

\ﬁﬁm%¢+m%m&@mwm%m*wan
Do

F. BEGKRIER
Bz L,

G. MIAHKEK
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1. Hayashi S, et al. Clinical application of

—

array-based comparative genomic
hybridization by two-stage screening for 536
patients with mental retardation and multiple
congenital anomalies. J Hum Genet
56:110-124, 2011.
2. Sato K, et al. Genetic analysis of two Japanese
families with progressive external
ophthalmoplegia and parkinsonism. J Neurol
258:1327-1332,2011.
Takahashi Y, et al. A loss-of-function mutation

in the SLC946 gene causes X-linked mental
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retardation resembling Angelman syndrome.
Am J Med Genet Part B: Neuropsychiatric
Genetics 156:799-807, 2011.

Tohyama J, et al. West Syndrome Associated
with Mosaic Duplication of FOXG1 in a
Patient with Maternal Uniparental Disomy of
Chromosome 14. Am J Med Genet Part A
155A:2584-2588, 2011.

Sudo A, et al. Successful cochlear implantation
in a patient with mitochondrial hearing loss
and m.625G > A transition. J Laryngol Otol
125:1282-1285, 2011.

Hosoki K, et al. Hand-foot-genital syndrome
with a 7p15 deletion demonstrates a clinically

recognizable syndrome. Pediatr Int (in press)

2. FoHR
1. FREMRIR, MAESR, EEHE. SFHME, F

B2 REEER, ILRET, BAFH 5931
PO R L LR W O R BAR(E T & B S
B EZRTH UWEERECTHD, FES3EH
/NIRRT RS ERL 2345 A 26-28
A (GER)

. EBET, NREE. BB, LR&T. BA
R, REREE, ARAML, AR
Prader-Willi JE R D ER DO LEIZDOWNT
5 53 B B A/NER R ERRE, ERL23ES

A 26-28 B (I

3. MIAREEZR KM=, H)IIFER, F G . PWS

FRRHB 2 R TR EERE, B 56 A
ANBEBREFES EEK234E11 8 10-12 B (3
7%)

4. HOSOKIK, OHTA T, NATSUME J, IMAI S,
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OKUMURA A, MATSUIT, HARADA N,

- SCAGLIA F, BACINO CA, NIIKAWA N,
SAITOH S. 5¢31.3 microdeletion syndrome is a
clinically discernible new syndrome
characterized by severe neonatal hypotonia,
feeding difficulties, respiratory distress, and
severe developmental delay. 61th Annual
Meeting of American Society of Human
Genetics, Montreal, Canada, 10/12-15/2011
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JBARZEMEREIE EHAMER BRI )

ATR-X (XiEH o T2 X7 - KR
2R DM RS DA

AR

i

D2 e NIRRT iR D

o

ST E

3D-FISH &% RV Tz ATR-X EEE DS REMRRR 12 BE 4~ D A5

SyANEE B H

BATIREREBERS: W

WIFEELE  ATR-X SEMERED B B R OB MESE I 2 VT, 3D-FISHIEIZ L ¥ . 1) ATRX
BIFHEFETD X, 2) oV T EITEB|ERITERELD o /0 vV BEFREE
§5 16p, 3) B/ REVEGTNEFEET D Llp (RHHR) O 3 fElA xS LT, 222 A/
MICET 25 21To72, TORKRE, 16p & Xg KT U MU — 0 & 58 7 i
(chromosome kissing) PZ s, BEEFZEMEEOEENMEEEDO LD L R B D L

DIIRIE X7,
A. BB

ATR-KIERERHE O BT B L TF1IXql3. SIZBET 5A
TRYBETFTHY, oV TEI 7, BRERR Y
EREBE LESERERERETDII NN
TW5b, ZNHBIFATRXZ VN7 BEOT Y= %
T4 7 A ORI L > TR EEZ X Twn
H5HDEEZLNTWAN, SEMIITHATH B,
ABIFSE T, AT, ATR-XEGHERE O3
FEWZF5 1T DI m kG Y A AT DB 5 %
eI 57212, 3D-FISHEEIZ L D kD3> D Yufs
A a4 2 R BT D ZE [ B0 B O A B T

B. ®WFgtiik

ATR-XE G T FE T i ST oD B 3 ke 2 R e B Oz
TN S DB R AR SRR A BV T 3R T
ZHERF LTI O BEEZITV, 1) ATRGEGF
DEET HXq. 2) oV TFTEIT7TE2E|XR-ITHEE
Elbaln B ETFREET S16p, 3) B
2 BIARTFHBIFEET D 11p G HR) O3 & w52 &
LG HEALV—F—XF ¥ VEAMEICL Y, |
BAX Y L B{ToC, MPERETY MY —0D4A
RAZ N BE B AT &2 1T o 72,

(HBE~OEE) ATR-XEFERBEE RSB L O
SRR & U C MR A 3 O RS SE M oo
AL T, ¥ CICEATROEREARTREES
bh37e &3, WFEfmE L, SEEEE, b
+AEEINTW5,

C. Wk R
ATR-X JEERE RS MR Tid Xq & 16p. &
™ 1lp & 16p D EBEE ICHER (chromosome

kissing) T HABMBENBEINTZ (ENTh 34%.
36% ; fEH A TIX 20%. 18%),

D. &%

ATRX EETRZ mvFr)EF ) v 7RT
THD ATRY o8 a—RFLTW5, &
B DT — & 13 ATR-X JEMRREDORIE Yo lf - 18
BFZMEEDOHEIENRESE LT 5 AR
W X7,

P =N
E. fHrm

_ATR-XJE BE#E D B Sk O MAREE Tl 16p & X
QT U MU —Dkissing BN EEE I8
BqIni,

G. WFFuIER

L FWIC¥ER 2L

2. FRFER

%2 . A, ATR-UE GRS i kR
BIAEIC BT BT ) b Y — DN BT
%ﬁ@%ﬂ%A%@ﬁié(ﬁﬁm)\muﬁl
1
Hideyuki Tanabe and Takahito Wada. Chromosome
kissing in association with the ATR-X syndrome.
2012,

Genetics Conference

Nurnberg, 2012.6,23-26.

European Human

H. e EEMED HFE « BER

L. FRrEuG L
2. ERFEBRE 2L
3. =Dt BRlZip L
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ATR-X (XESH T I7 ﬁ@h%)ﬁ@ﬁ 2R R FED
W72 DI EE T A AEgE
SRR
HFHREH, HEME~OSICEd 5138

FoEE REIRERE

EINRRESE Hi

BT DA NI A ) WA

e LIcREEZE D0

XEH o VT & X7 - PR (ATR-X) RO DML - RIS 2B+ 5 72

SEETE IS, BAREZEPAR L TEFRICBIT 2 BEFHAIRE - 2
T O DEMZ Il
T, $TIRELTWIRBEORHEZ B & L]
WATON S BEFHRE L OEVWE AR L b
T, BEFENRE - BHEZITOLERD S,

E2NLS
IZHRE L7, REBRIZBW
BLFOBRE L BEOHRE

HEHRE
B BT (BINKREEEES . TIEEHRE)

A. BFREBEH

AP HIEICETe X 512, @WU) A E e
DHYH, ki@%*aéhéfﬁﬂfi?ﬁ B~ D%
IZDWTHRET 5.

B. WFEHk, C. WFIeiEE

AEE, X B o T8 I7 - HBHEN
(ATR-X) SEEEE I X HHSS @ﬁ&ff%ét
FiRFEOBWN, BHORREED #Uo<
FIREMEN B L, WFIE %ﬁ%*bé%hj,@m
Ay T EFSICATI ZEENEATH
B EEEMLE.

ASEREY, BAREZENARKLE TERICE
B BEFERE - BWICET A A T4

WCHEET D7D DOFEMEROITHRE L.
ZDHA RTA L OFEFOHF T, RIFFRICHER
TAHERFRIKRDOBEY Th .

BIEFHRE - Z2ENCE5 I 2 EN - Bk
Eix, BREEZOREHTEE LD, BRFR
DR L= kb bh 3.

BIGFHORE - BB ThN 5B E%E
TTCRRELTWIBREOZHZAME TS
BaE 2) BETHALWEERXISRE LEAERE
%@*-%Emwm HARRZEZ BN ET D
LECICHARICOETS. 1) OBAIKIE, =
E#%ﬁ®mh®¢f m%%ﬁ%@#&&
BEWE, BBNCERFNRE - 20 ESR
AL, %%m64/7j~Abn/t/b
BEEETCERTRETHD. —F, 2) OF
A, FRANCE BB Y Y T BT

1)

VY, BEEAE ORI D 72 OFIRFED—D &
LCERT 5.

BEORK A BENEL TN B
EOMBEE, FRILLT, thoERBREORK R
AR, BEODFICERTIERE DL
LHIEHREL TR E T 5.

BEIT VTN, BRI TR,
BE YR E S0 B RMSEIRPEEE2 D97
DS XBENEE THLII LD, Y%K
BOZFRRNETREMEERIV )T
WCEBLI=ER B AL, F—AERELTEMT
5.

D. &%

X#EH a7 EI7 - WWL%MWwEﬁﬁ
DOBWEYE - ZESRHEERT I, AR
EREDHTA BT A TP, BRT 5 ERM -
EREERRE LIZEE - HMEV AT AR IEE
THLERMETHS. AAANEEERELE
E&aTERBMAEESEISAER LB EE
FRFEFRe learning VAT A (2EBETF
R P EE R HEOHP <
http://www. idenshiiryoubumon org/ > b %
BT sz ik, GIEFEE) X, BRfE#%
W&#é%,@@fﬁm%§/~w1&5a%
Z bbb,
ﬁﬁ:ﬁ‘?/tfﬂ/ﬁ X, WELR B ORI

BREMEBBIY BV ICBRUTEDN
%ﬁb‘?wAE%bbf%M?%A%fhégk

, BREZFSTARSANCRHENTNEIE
ﬁE>KH %%ﬁbﬁﬂédéﬁa#7k\
T RSP (ATR- X)ﬁ?ﬂ&inD SR UE -
REtRERT D Z &Y, B DBFE - %%®ﬁ
BN BEEZD.
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E. f&i#

AWEFE % BT DB, BREICR 35+
DRBELVHERIT O Z &, BLUO+HEE
AT U TEEIBEZ LN TND Z &M
VHTHD.

F. @GR E R

AWSERE CIIRIEAKICE L 2 MEII4

Crzuy.

G. #Fgess:

1. FXHE

BIEEY (RE) @yt oIy
Ty, BEFEFZEMOOKBM., AF 4
HNVE 2—, BHE, 2011

2. LK

mL

H. A9 EEME D HFE - B8k
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Wk 2 3 FREEIE A T BF AT SRR A B &
SrHEb SRR

(TRt BT AR S0 S 2)

A
E=

PRECET D X#H o VT 7 - FEHER (ATR-X) EEFHOBZBALE - DRESH O ERR OER -
BERMOE®RR v b T —7 OWESL

Sy SERRRR

ATR-X D43 FIRREIZEE T A M58

VRN S 2T R

MREE X0 oY T & 3 THHER (ATR-X) EEEIIEMER, a7 7, HEobBE %25
& T DREREFEETH D, ATR-XEHEHEORRIL ovTF VRHEEERZ 2 — N3 25 ATRX &
BFERTHD, ATRX BRI INETIZ 123 FHEOWMERH D Z < IIHEEIK TR THH, ATRX D5
SRR RIZS BIIBIEMETH D Z D ERbNTWD, KEETEBELY 245 B IR 28I ATRX O
FRREDHFEELE L ATRX IR O R KRR Lz, 139 Flo B IREFICHWTREZIFRE IR D
DT, Atrx DFEERKFI~ T A TRHBIHMETH Y & MEFHIZRWTREBREINZN it MIB
5 ATRX O null EROFRODRE T LA TH S,

A. WFZEE®

X HEgEtEaY 7 I THEMER (ATR-X) JER
/o~ AfBEERE 22— FT 25
ATRX BAEF O R MRIE T 5 (Gibbons et al.,
1995), WRPRBYICHEFREN - 78I 7T - D
1k 5% & 29 %, Human Gene Mutation Database
Professional (2% @k X TV 5D ATRX B RIX 123
FEFEL., T0Z% IR TR (hypomorph)
BRTHD, ATRX DEEREDHREIT 2L,
HoyRk%E 4 HITRDDLIOHLTH D,
DECIPHER 7 — & ~— 2 |Z1& ATRX #EISK D K 4
DBEGFI R EFSZEE LTO CNV HRD2
WV, REEILE MIBIT D ATRX DFEEIRREK
EFOFEERFT A0, FICAREZET
HRBREORAI ) —= T RITH>ZEE L,

B. WIEGIE

OFsE 37
&L,

@ Affymetrix - Cytogenetics Array 2.7M F 7z ik
Cytoscan HD IZ L 547/ At &7/ KTz
D 270 7 m—7 %EE L7 Cytogenetics Array
2. M & B WX 210 F 7 v —7 & ELE L 72 Cytoscan
HD Array % AT 139 5l % X1 812 CNV fif4 247
W ATRY BIBTFORKOFEERES Lz, BREDH
BOh2BEIMOT Ty VT — b7 L —

(NimbleGen %= 700K 7 L —%) % CHRIEL 7z,

C. WrgtiER

BEELZ 2T 25R? 2 Bl x5

139 24 C Cytogenetics Array 2.7M & % VM
Cytoscan HD OfFAT A& T Uiz, BRI 7
N ChAS % VT ATRX fEIK % #i HH & & 4241 T
Copy Number fi##T 21T 5 b A L 2R K EB L O
ERZIIRD o7, Wl CNV OF —4
N— 2 T % % DECIPHER {2 & ATRX fEIR S & 51
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We report hiere a 6-year-old boy exhibiting severe dystonia, profound intellectual and developmental disabil-
ity with liver disease, and sensorineural deafness. A deficient creatine peak in brain "H-MR spectroscopy and
high ratio of creatine/creatinine concentration in his urine lead us to suspect a creatine transporter (sofute
carrier family 6, member 8; SLC6A8) deficiency, which was confirmed by the inability to take up creatine
into fibroblasts. We found a large ~19 kb deletion encompassing exons 5-13 of $LC6A8 and exons 5-8 of
the B-cel} receptor-assaciated protein {BAP3T) gene. This case is the first report in which the SLCSAS and
BAP31 genes are both deleted. The phenotype of BAP3T mutations has been reported only as a part of Xq28
deletion syndrome or contiguous ATP-binding cassette, sub-family D, member 1 (ABCDT)/DXS1375E
(BAP31) deletion syndrome [MIM 1D #300475], where liver dysfunction and sensorineural deafness have
been suggested to be attributed to the loss of function of BAP31, Our case supports the idea that the loss of
BAP31 is related to liver dysfunction and hearing loss.

© 2012 Elsevier Inc. All rights reserved,

1. Introduction

The creatine {(r)-creatine phosphate system provides for the stor-
age and fast release of phosphate-bound energy to the muscle and
brain. The recent elucidation of congenital genetic diseases supports
the vital role of this system in the brain [1}. As such, cerebral Cr deficien-
cy syndrome (CCDS) consists of 3 gepetic defects in either L-arginine:
glycine amidinotransferase {AGAT), guanidinoacetate methyltransfer-
ase {GAMT}, or Cr transporter 1 |1} To date, 9 cases from 4 families
with AGAT deficlency {(OMIM #612718) and ~40 cases with GAMT-
related CCDS (OMIM #601240) have been reported [2]. The solute
carrier family 6 (neurotransmitter transporter, creatine), member
8 (SLCGAS) maps to Xq28 and encodes Cr transporter 1, which is ubigui-
tously expressed in human tissues and allows Cr uptake into cells [3].
SLCGAS deficiency (OMIM #300352) is the most frequent cause of
CCDS and reported to constitute ~ 1-5% of X-linked intellectual disabil-
ities [4~-11]. To date, 43 mutations from 44 unrelated families have been

* Corvesponding author at: Division of Neurclogy, Clinical Research Institute,
Kanagawa Children's Medical Center, Mutsukawa 2-138-4, Minami-ku, Yokohama,

232-8555, Japan, Fax: + 8145721 332

E-mail address: husaka®keme jp (H. Osaka).

reported, including nonsense, missense, and splice-site mutations,
single-amino acid deletions, and one large genomic deletion {6,12-15].

The phenotype of SLCGAS deficiency ranges from mild intellectual
disability and speech delay to severe intellectual disability, seizures,
and behavioral disorders. The precise pathophysiology of SLCGAS de-
ficiency remains largely unknown; however, the severe phenotype
associated with the large genomic deletion implies that the complete
loss of SLC6A8 correlates with severe phenotype. We report here an-
other case of SLCGAS deficiency syndrome with a large genomic dele-
tion of ~19 kb that encompasses exons 5-13 of SLCBA8 and exons 5-8
of the B-cell receptor-associated protein {BAP31) gene, situating
tail-to-tail. As far as we know, this is the first case report with a dele-
tion of bath the SLC6A8 and BAP31 genes. The phenotype of the BAP3!
mutations has only been reported as part of Xq28 deletion syndrome
or contiguous ATP-binding cassette, sub-family D, member 1
{ABCD13/DXS1375E (BAP31) deletion syndrome {CADDS, MiM ID
#300475) [16]. Patients with CADDS manifest with leukodystrophy
due to an ABCDT mutation. Moreover, liver dysfunction and sensori-
neural deafness reportedly accompany the adrenoleukodystrophy
{ALD) phenotype, implicating its attribution to the loss of function
of BAP31. Our case supports the relationship between the loss of
BAP31 and liver dysfunction and hearing loss.

1096-7192/% ~ see front matter © 2012 Elsevier Ing. All rights reserved.
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