AIR MAIL

ALY REYIR

Kanagawa, M. et al. | Cell, 117 . 953-964, 2004

Barrest, R. et al. - Naure Med,, 10 . 696-703, 2004

LARGE [C&D YA MOJTU AV DBIEREERE
FXMMEI A OT 1 —

£)ll &, Kevin P. Campbell
JAROGUAVHSZZUFEEE L THEEEMNICRIRT BcH(TIE, AF/EEE ICE T2 s s

[CHA, NRBRENSURATHDCENESNICHE e, THICLARGE LK IR MOF YAV DEHE
{E8RDY, SERMFHFIZA FOT 4 —[CHENBDIZ MOTUNYOBEEFRLELCETE ST EHRENTE.

a-YA POy Ay (dystroglycan : DG) &,
M= b)) v 2 AOFELERGTHDHF I = > Dl
WERMZERTHL, BEMAO B-DGIZ, Myt
Ta-DG&, MMNTYAra 74 »&24LTCT 2 F
YERATAH, ZoODGERPLEE LAY Y
v 7 A — @ EAE I e AT, 55 A O LR E) (i A
9 B Al e uE FE O MR C TR Al % Bz L Tw
B, A, BHEBEBEOLNDS, w200 LKER
VAP 74 —LHEELTWE I SN hoi
(B1). ZheoiBicBw, BRI s
BEHOMIZb 5T, a-DCOFPHIRME, Fhic
97 =GO T b L TElEshe, o
NoOMA LY, DG ORI MIFEOMREITRE S
AH#ilast= b)) v 7 A - MG EoEHE Oz, ¥
AZba ) T — bR ENB RN VA O
TA—DBFEAHB XA ELTRIBEL TS,

T AZBWT, BRREREHEE SN A LARGE I
BERPELTVE, WTFILOBEEDL, o -DCOREHR
WHHBEShsZ 2,5, LARGE R o -DGOFIFHE
fEfilc5 3+ sEE2ZLMTVSY Y biubiug,
a-DG OHESIEEIC 2T LARGE OB+ 85 5%
72z, TF/ A IWVARY F—FHwT, Large™?
HAHWVIIFLET Y 2O A LARGE {5 % 3 A
Lz, Zo#E, wiFhovwyAlZBnTd, ME
TEBAFRITDE 2By o= Lk T,
LDZEOBHENINLZ a-DEHHIL S Zo
REEICREREE S M- 0 -DGIE, T3 = v L GEAIm
ICHE4 4. 3512, LARGE #4568 L7 Large™d <
I AOMERETIZ, BiYA o7 0 —mERoMH A
Eahss, VXD, LARGEMGEN A a -DG O
T iR OB iEME R IC R TH 5 2 2 20 5 A2

LAY A

LARGE OEFIRBR IS E ICHEEIst s i
oc-FAROTYHDERES|ZFRIT
TR YA P a7 4 —1D (congenital muscular
dystrophy 1D : MDCID) *#®%EFIL® Large™!

I SZ KOG YHS DN KBRS, LF A
PRI A T HHREERY LIESEISER I B TH D

bivbiug, DG oW ISMATURZ W 521232 [
MT, a-DCOMPMREERMELZFRL, 2053 =

Dystroglycan posttranslational modification by LARGE and congenital muscular dystrophy
Motei Kanagawa/Kevin P. Campbell © Howard Hughes Medical Institute, Department of Physiology and Biophysics and
Department of Neurology, The Universily of Towa Roy J. and Lucille A. Carver College of Medicine (37— F & 2 — ZESRFIE0T,

TA AR (B AR A P AR SR - RS )

SRR

Vol. 22 No. 15 (10 %) 2004 21m



| a-DG :
127 316 485 653
NERAEE e
> ’73‘}[: Ser/Thr
Al <~— POMTH
N (WWS)
B1-2 <~— POMGnT1
GIcNAc (MEB)
Bi-4
Gal
a2-3
Neu5Ac

RS AT

Fukutin
(FCMD)

LARGE
(MDC1D)

FKRP
(MDC1C)

DGTiiBifkix, FNEAISHIBIRTa-DG & B
-DGIZBIlr s A, o-DGIE, NEHEEC
895 Ko RIS E, Thsicizns, &
Dy, ALtz yRIECED L F VR
PhkA, a-DGOO-v ) — AR
T G)%n il i%‘:“@. Z G){}}&[:?&‘
2125 POMTIL & POMGnT IX, F#1¥i
WWS & MEB@IEIN & %4 2 iR L Th
L0 GRS ST v A vAs, i
BEEE EHEE S LA fukutin, fukutin-
related protein (FKRP), LARGE @754 4, ,
TIEZNTFCMD, EXREHmyAba 74—
1C (congenital muscular dystrophy 1C :

MDCIC), MDCID @R E LB Z L,
Zind DG ORREN SIS IC MY T 5
LEZBNTWES

B1 JXMATVALOEEE, BEEREFIERMSF A rOT 4 —

iR —

LARGE-¥Z O 4 ) #1844

EHAEM

/’/,#///*

A MOT g

gy h—

bRl

YAMAT 1 —HEZ LT EESE

DGO NEGFHB LA T
LAM.&E w%mma& 7
o EOEEIC de. ﬁ’*iﬁﬂ%‘ﬁl
b /T:‘E’Tl‘llﬁ‘cc?) iR
S, DGO CHmMEE f-DG I,
FALDT 4 Wy vty ER
HHROMBERE ETHT v &)
—IZH53 5%, LARGE # &%
T D ETET L5
Bifithszae-DGIE, O-=¥/
— A SR S s A B o0 B LR
T5a-DGO7 I = EHETHEOK
T#&, {UCEMICNETAZ LT
W ORINHEESE )

E2 2075 ORHFBIECE T D48

UHEERERIRAT LY. 9320 L OEICLIELRE
SR, 20 CRERMETIcE U, ok
e Z2 Mo 20101k, N REHEALETH - 72,
LA Leadss, NARRHEBBERGEHoEKcs o
TT—HIZEHErSh, AL a-DCASHES
Nedoilz. koT, NRREEIES I = L oiif
12, MIEEEEG Lawnws baur s, —FT, M
HEPIZ A AR 3 B SIS AR 2 DG A BiE, NE

2172 R

SHHEAR N S e, F S Thivbiiud, NS
&, BERREERADG 2L L L CREMT A0
A5 EHZ, DGO RIAZL N EE LARGE @45
FRREER AR Uiz, 2085, DG o N A3
L LARGE @& 45l S, N R a2 4 L7z
DG — LARGE #&FIERAS, DG OEMRIIZMLIET
HHIENGRBE NS (H2).

Vol. 22 No. 15 (10 1%) 2004



 LARGE ($8¥ R FO7 1 —DYESHAHIC
| Bahb?

a-DGCD O-= >/ —AREHIET I =V L O
ICEETHY, ZOWMMOLERIZhhbh 5 R
POMT1 & POMGnT OZRE, Fh2h Walker-War-
burg syndrome (WWS) & musclc—eyc—brain dis-
ease (MEB) ORERE% 5 1), F7o, HHEfEE:
# A b fukutin 0)7‘"-'711 &, a-DG ORI
ZPEA LR RS YA 27 4 — (Fukuyama
congenital muscular dystrophy | FCMD) ®JEHE &
Lk, bhvbihud, a-DG® LARGEARAEN e i 1E
filins, O-= 3/ — AKRVEESHIEH I 8E 23D 2l
BWTHAETHRE LY, BEEWC LIZ, FCMD,
MEB, WWSHROMILIZ LARGE Z 8RBl 325
&, ZJHL TR ROMIC b 697, i
MOMBBIZ BT H B S /o7 3 = V0
EHEODGHER LI, Liadt>T, MRl
LARGE RO O-<» / — ARG L B 5 5 3
= AR O S R T A AT E A H i
b, —~HT, HEOREBLNLTIE, LARGEIXO-
~ v/ — AR ORISR I L TS TS
FZabhsd (H@2). wihlZg€k, TRoofii,
MRS >3 7 HTdh b LARGEDS, YA MO Z A
A8 F AR QRN RS b 59, BREEM
DGOLBBEREME TEAILERBLTYAS.
LARGE O3 2 il 3 2 2 2 4%, AR fEnRgd
DERIZE > TETZ2—HOBYA LT 4 —DHE)
RIRTERICRAZERMFLV. L Lads,
LARGE OEEFITEIZWE Z o2 h TdE 57,
LARGE A7y % DG ORI IB AR & 5 3 = 4%
G DRI S HROTELATMETH S 9.,

Mk

1) Muntoni, F. et al. :
genital muscular dystrophies. Curr. Opin. Neurol.,
17 © 205-209, 2004
2) Michele, D. E. et al. :
dystroglycan-ligand interactions in congenital mus-
cular dystrophies. Nature, 418 © 417-422, 2002
Mulations in the human LARGE
gene cause MDCID, a novel form of congenital mus-

Defective glveosylation in con-

Post-translational disruption of

3) Longman, C. et al. :

cular dvstrophy with severe mental retardation and
abnormal glycosylation of alpha-dystroglycan. Hum.
Mol. Genet,, 12 © 2853-2861, 2003

Barresi, E. et al. | LARGE can functionally bypass
alpha-dystroglvean glycosylation defects in distinct

4

congenital muscular dystrophies. Nature Med., 10 :
696-703. 2004
Kanagawa, M. et al. @

o

Molecular recognition by

LARGE is essential for expression of functional dys-

troglycan. Cell, 117 © 953-964, 2004

Yoshida, A, et al. !

migration disorder caused by mutations in a glvco-

syltransferase, POMGnT1. Dev. Cell, 1 © 717-724,

2001

7) Manya H. et al. :
tein O-mannosyvltransferase activity  coexpression
of POMT1 and POMT2 required for enzymatic
activity. Proc. Natl. Acad. Sci. USA, 101 © 500-505,
2004

6) Muscular dystrophy and neuronal

Demonstration of mammalian pro-

@ FEEETO 71— @

&I E D 2001 EAL HEE R AE R VAT SRR LA
YIRS T, REERERE{CIE, IR IRIBREIE o
OF, 7o bkryHr7oMBIIHTLHEEL2IT-
72 01AEA R LD, = FE o — LRSI O
TR E LT, TAFTREICT, #Mas< M

Y ASEEOBEIMAT SRS A P o7 0 —0RiERE
T AR T T A,

INA 78 53¢
Rryhe=a7ll

lBGQLEﬂJ @2 M286E  MISBN4-89706-875-4

SRR -

EFIPEER (FexsAsmassene /2
B 3,045 (142,900 +85%)

B - BT — 2R E ERBERD 2 50480 !

J’ E‘K’J‘
P %ﬁﬁﬂ'

L\?}Tﬁ ﬁ}:b"

A
4
I3<2 —&&

Ezﬁsﬁﬂ?

EERESE Vol 22

No. 15 (10 %) 2004

2173



