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deficiency |GAA/CN CR/CN| GAA CR CN | GAA CR  CN
AGAT l l | nodata nodata —
GAMT 1 U R AR I
SLC6A8 - 1 - ? nodata
female — —~ ] ”

(GAA: guanidinoacetic acid, CR: creatine, CN: creatinine)

2. H magnetic resonance spectroscopy ('H-MRS)

control

Patient with CTD

decreased peak of creatine at basal ganglia

SLC6ASKRIRSE ERPRIEHR (3RFE)

_ FamilyD || FamilyE




s SLC6ASXKIEAE HAEFISHRRDRRE
Family A Family B
I 0O ‘HO . OO ‘00
0
1l 6 2(5 iiql__—l 583 Gi’g’i

Family C Family D Family E

l D——2© | IDI@Z L O
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A 7 7

il
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BETRHESN-ZEEDMKE
| Family D; Cys172Arg | Family B; Pro554Leu

Type of mutation
€D Nonsense
&2 1-2aadel

Extracellular 27 Missense

space

Lipid Bilayer | -

Cytoplasm

T™M1B TMBA
™S TM4 TM2 TM3 TMIA TMEB TM8 TM7? TMI TMIO/TMI1 TMI12

Family C; Phe107del | Family A; Glys61Arg |

The large deletion of Family E was excluded.

[From Van de Kamp, et al. J Med Genet, 2013]
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Sy RmrgEE NEZ BIRERKREE DNER 2%

WHREE -

7 V7 F R ZGE BRI 1Y L-arginine: glycine amidinotransferase /K 18 JE ,
guanidinoacetate methyltransferase KIBJE, creatine transporter KIBIEMNH D, FEEEE T
W 2 1%, AIFRICBIT D creatine transporter KIBIEZ FLH L T&E7/z, RKEERK L IL.
guanidinoacetate methyltransferase RIBSEDAFAES Z RH L, IHBEICLVELVHEEZR
Tre M7 VT F U RZEMBRETIXIEMAIRE/L . guanidinoacetate methyltransferase RIBIE,
creatine transporter KIBIENDA Y I —= 0 ZKHEIB L O b2\ creatine transporter KIBJE
OEFERIGRERK VWD, 20907 X u—FBRETHD,

WrEet o Bilfer REILKREREE R B. JEHI

TIEEL - ST 0 rEELcltE, AR L, EHEESTS
b7z, LIBROEBFEILEN T, BREILER
BECEEHEMLZ UL, 30 EE X » BHEEE
BT leoTe, 1REEBIEE Y TADAZRIERN
HER L. Lennox-Gastaut JEMERFEEZ 2 L7z, WS
HHEMETADATRELE LTS,

mEs v7F=r (K0.1 mg/dL) &7 VT F
> (0 mg/dL) DEREMETH Y, FEE MRS T
TJVTFUE—IBRELTEY, EEMRI T
AR EEROBEEFEH EOHTEBY, CCDS
MEEDITZ,

C. MrsfER

BTALER U2 fR 25 ul Z RV, CR: 7 LT F o,
GAA : /7= VB, GN: 7 LT F =%
ELT, RETT = ) Bk (GAA) MNFELL
FH1LTEY (548.64 mmol/mol cr; EHE(E
3-78) . GAMT RIBIEZ IR BEo 7, GAMT Bi=T
AT AR Rolz b T A, ¢.3916>C

p. Glyl31Arg in exon3

(p. Valll0Glyfs*30 and .IlelllProfs*73)

c. 578 A>G p. G1n193Arg in exon6 DEH~T 12
ER QoOLLFHER) ZHERLL

A. FFEER

REEMBIOEBEDCHERE & ULTESE, it
ReY7p 7 V7 F o (CR) AR EE (CCDS) 23 &
HENTWd, CRIZ, BB IUHREIZBNT
ATP DERLREAICEEREEIZF/DL, EF
BeeeZ b Lie, FIEIMSEE COEEMNSIFE
BHHMZ72 0 Dod B, CRIZ, MKAKEEM 28
B LARWTZDIZ, BBV TE D& ik
BEEFOTVD, ZHUODREIZLY ., Mk
27 U7 F L /RIBJE ; Cerebral creatine
deficiency syndromes, CCDS &#FRINDEA
245, 4% Tlz(L-arginine: glycine
amidinotransferase (AGAT) KIBJE,
guanidinoacetate methyltransferase (GAMT)
RIBJE, creatine transporter (SLCGAS) 737
WEENTWD, Zhb 3REBDOILBOERIT
BrEE, BEE. TADPATHY, BKETIX
BB D 2% e D5 EWVWbiLd s, &
HTIFEFNRL, TOEEIIFRHAThH- 7,
FEEE CIZRHEIL, ThODREDA T Y —=
v 7 FHEE LT, HPLC % AW = f{E 72 05 1k % B
%% L SLC6A8 RHABJE D AFRYPES| 2 W& L7,
SEREET GAMT KB CRERD) Z=RBrL. 18
RICLVHEEZRO O THRET D,
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K 1.c.39160CIT LB 20ODATFFA TV FBE
E7)

control

exon2 intron2 exond  intron3 exond
patient €391 G>C

44bp insertion
el o4

RT-PCR #1T-o 72 & Z 5 c. 3916>C TlX, X7 Z
AV ITDREERIEZLZ I I VINATTA
AT T RNENE2ODREATSSAL U TEE
MR CTECHNBZEPHBALEE, ZVTF 0 -
FN=F UEFRREIE RS L. TADARIEX
SEEIH SNBITHEEOWE S A bl

D. Z£&

A% GAA T, TRIERTD 28. 43 umol/L (%
EMH 1.0-3.5) b, AR 1, 3. 6 » H#
X 7.53, 6.14. 5.45umol/L LIEF L7, F7=
BHAE GAA fHIX., TBWERTD 7.09 umol/L (FEUE(E
0.02-0.50) 2>6., JRHEBAZE6 » H1£1X 3.0l
mol/L LET L TRY ., BERERDOKE L ¥IT
LT\,

(Akiyama T, JIMD rep.,2014)
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