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Myofibrillar myopathy

Mo pikTY

EE : Myofibrillar myopathy (HFERAGHEME I 4 /8F— ; MFM) 13, SEGHOEIIDE N & MIaAH AKDTF
EERBBETIEEUEREREORIFTH S, ZIRCEAET 22 NIVER 2 NVEOREERICE5T29F
#F0-R$2BEFIEREGFELTRAEINTWS. HREFNEE,P OHGRINLKBETHY, BEE
W, BEHOT, ETE, AHELEOBMFRERIZIHLO TSR THD. AETRINETICAS AP EL > TV
% MFM DGR - REBFHNEBE T L O/ —F, BENEEIR V-T2 v b 5T, 60%LUEDES
B EEEREETIEL P TEEL, FRREREEETORECREDEBIELND.

(BRPR###2 2013;53:1105-1108)
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W EARAEYE X 4 73F — (myofibrillar myopathy; MFM) &
W) BRI 1996 4B, Z A HI1E T F A ERMEET RN
ERHEN ORI Y » 87 B OEFE &\ o 72 FR P I
WEaHETLIFNNF=IZ LTI O T B s (Fig
1A,B)Y. 7O TFA I VM (h 2\ WIdHE/RM) 3 4/8F—,
cytoplasmic body myopathy, spheroid body myopathy 7 & ® %
BCLENTEZI I NNF—DIT L A L 1E MFM OHiBEIZ 5
CENL. MFM EFBEA NI L 2REATH Y,
PRAGIZ A D & SHEEMRIERIT E DO TER TH L. FEN
A S BTG Y A f a7 4 — (LGMD), & %\ idsfir
B AR F—LBMEND 2 DLV, OHHETIRIET 5
Ehwddb, LIZUITHET, WU, RS S 405
b WREAENEEERE LD 2 LSV, Wik
P X bt osmEREs L3 0nb b b, ZEHES
YNT B R O — B L EET R HOICEBO R R EE T 05
HBENTWD (Table 1).

AN MFM O FREE T & L CHEE SN0, s
MHME71s 920, FTAI Y% a— N 5#E5T DES
Tdh5?. DESERIZ L H MFM I FHOMEEE $h%
HoBEIEAE L 205, MBI L L\, 30RDFIEHLS <,
ARG, AN, & B \ILE P TR 2 SRk 4 7
EfpaAig & D, AERPLHER E2F90% 1AL,
BREHEIROO 272 I Wb H 5. BB LTI, —
F T TGS N D AN E ARSI T & % 13
BNIZAE D 5ND DN R TH S (Fig. 1C).

DES ZEROWMEICHEE, TAIVOY ¥ R_u V45T, oB
JVAY) Y& 32— FTLERT CRYAB b %72 MFM D5t
WEETCThbI @ asnz? aB2 ) AY ) Vid
heat shock protein ®— 8T, F#f, LHOM, RolL X
WL B LTS, BRIRWIZIE DES B RA) & U5 A

FWNBED G M TH 5. CRYABZERIZI I N T2
RADMED D B DAT, KIFTIEELREDG 2. il
VIR RO R EHARERG T, A DBIER O HEE % 7R
FTEEDIANF—20EBITI MG SN, WHRER
DEFEEDE L T 5.

2000 4%, R EEEEERERE & % LGMD AT Z#
Y UNIEIFT4) vk aA— R 5 EET MYOT 124 2
BANIZEI, LGMDIA L3 SNz ZDf%, MFM L%
Wi S NTEFI A B D ERDPHNZE N, MYOT & MFM O Ji
HEETFDL1OTHLI EDRWS P E 572" 40 5 LI
IZFE L, REH A IIRL TH 5.

Z¥y 8 H ZASP % 21— N3 4 #{n T (LDB3) D%
FE, PERELUE CIRUICHRE &, £ D% MFM O R K
LA ENWE SN B aAEEREERE LD,
50 ACICHAE, (OAIER GPF T 5 2 L%\ LDB3 ZZHH
TN S WP ER T DN RS 2 L 03H 5
(Fig. 1D).

Bcl-2 associated athanogene 3 (Bag3) 1%, Hsp70/Hsc70 &
AT L vy Iy VBT, B - ISR L
SB9 5. BAG3 p.Pro209Leu ZH75, /NEIINZISEE, 10 7%
RTOHE, WP E & S 2 &0 5 TAE D MFM O J5
Wb ehfiEshTns?.

747 IV CIE, BB - LHICRERIICEBIL, T2
F U E OB ELICE ST 5 5 VXV ETH D, T4 T
IV CifnT (FLNC) Z¥2 X %5 MFM 3B OHEHH %
DHRTH B, BAFHECTHMGREENSL L, IR E =
RIERR - LK, KRR ER L2 0722 bH D 7.

AR E 23R/ ME & XTI B MU E AR OTRAE % U
# X 3 % D four and a half LIM domains 1 (FHL1) 3 #/%
F—TdHA. FHLL 2 F3F —IZHRMIZE DO TEHT

V R R RS AR A (T 160-8402  BUBTERHITE X HifE 6-1-1)
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Table 1 MFM O )5t K # {5+

EZF % AT PR LZAVA | BRIRZ W 44
DES 2435 AD/AR Desmin LGMDI1E
CRYAB 11q22-g23 AD aB-crystalin
MYOT 5q31 AD Myotilin LGMD1A
ZASP 10g22-q23 AD ZASP/Cypher/LDB3
FLNC 7q32 AD Filamin C
BAG3 10g25-q26 AD BAG3
FHLI Xq27 X FHL1 RBM, XDSPM, XMPMA, RSS, EDMD
DNAJB6 7436 AD DNAJB6 LGMD1D
vce 9p13 AD VCP IBMPFD
TTN 2q31 AD Titin HMERF

RBM: @7C/MEI 4735 —, XDSPM; X-linked dominant scapuloperoneal muscular dystrophy, XMPMA; X-linked myopathy with postural
muscle atrophy, RSS; rigid-spine syndrome, EDMD; mery-Direfuss 72 A b7 7 4 —, IBMPFD; inclusion body myopathy with Paget’s
disease of bone and fronttemporal demenitia.

Fig. 1 MFM DO¥5##.
MFM TiZITEY - h1 7 80— A%F:T cytoplasmic body % spheroid body (—) &\ 7zfilaAE AMGE & HITHEINY 21 (A) % &
L (A), NADH $:Tldwvh U b L WilEMHEEITORN 2558 E §% (B). DESZERBITIIHMREDOE A (=) PR TH
% (C). ZASPZEMBITII/N S WIEIY ZRAEET 2 X ) iz AL 05 2 HdH 5 (D). FHLI ZRBITIIAELIEE O MAG
Peft CHEROOBIIMEE A LD, BRIICEDLOTEHTH S (E). TINZFIZ X %5 HMERF Tl Eh#HE D E 2212 cytoplasmic body 7°
WATWS (F). DNAJBG6 ZEFHITILHETIIC O RBRE R, #5, #&LH2MRZZN TS (G). —J7 HMERF B TIEmAIN & 0 5
i, EBRgmoREs @y (&) (H).
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% L ORBH FHLI ZERIZ L2 2 DS LT 5 (Table 1).
72 6/MAEIZ, Menadione-linked o-glycerophosphate dehydrogenase
(MAG) ¥t % R CdH 5 a-glycerophosphate % [\ 72 IR
TBI o TOHOHFEROIRESIND 2 & THEZE SN (Fig. 1E)
ZEms, [HE% L TOMAG %t | [$ FHLL R 4 /3F—0
B EDDOTHHTH 5.

DNAJB6 (&3 vt Yl & /37 & T BAG3 & # &
%. DNAJB6 13 LGMDI1D D JEREIRT & L T S 7z’
R ER A1 MFM O#iIEIC A 5. B PIRE I 56 L
FEARMEATIE O TR T 27”3, EIRAHEIT LT, KIRE,
g, #ELE, TRRATHOMEARICIS &\ ) FEESH B
ZEhn, BRHEGIZHCENTHL (Fig 16)Y.

Hereditary myopathy with early respiratory failure (HMERF)
W&, AT RE R 2 S IPITH IR 2 & 725 ONTSRE X A28
F—E LTRIEE SN TVBEREATH L. Wb BT
EREXE L), S FOAGHEBOERIZL L. FEH
WG EZ W C AR B & OSRBESH AR 2 & 5 < B
naZ & (Fig 1H), Mffeir < 12 cytoplasnic body 254 v
7 L ARSI S (Fig. 1F) AA5N5, Lvio i
O,

VCP I A /8F— b F72, MFM OFiBEICA 545, FEfHIdL5
FASBRBL TV &0,

DEo X512, MFM IE [0 iRl m 2] 2nR§
IFNF—L L TELZLTENTEDLD, HEHEFAIZHE
IRIGIZ S, B4 RBEEESA L ENTW S, bitbIUIARIIC
BT 5 MFM IZOWTHEIZFERAZ ) —= v 7O TWw
L7, TNETHL IS, HMERF 7ML {, kwT
VCP, DES L#id. —7Ji, 60%LL o> MFM CTlxBEHIOMIAT
WWEREBNEZT ZENRTETCV RV, FHeFEREETO
RGNS & EHIZ, ZHROEERF RN S >3y
BHOERME, 7L CRREOME L, BEIXLEL w5,

MOARFRICICEIE L, BRI RE COLRREICH 5 3, Mk, FHE
FWIFNb A A,
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Abstract

Myofibrillar myopaathy

Yukiko Hayashi, M.D., Ph.D."”

"Department of Neurophysiology, Tokyo Medical University

Myofibrillar myopathy (MFM) is a group of hereditary disorders pathologically characterized by focal disorganizations
of myofibril structures with cytoplasmic inclusions. Most of the diseases so-called desmin-related or storage myopathy,
cytoplasmic body myopathy, spheroid body myopathy, reducing body myopathy, and hyaline body myopathy are included
in MFM. Several causative genes have been identified such as DES, CRYAB, MYOT, ZASP, BAG3, FLNC, DNAJB6, FHLI,
TTN, and VCP. Most of these genes encode Z-line related proteins or proteins associated with protein quality control.
Since MFM is the name from pathological characteristics, clinical features of the patients including the age at disease
onset, affected muscles, disease course, and complications are quite variable. In this paper, characteristic clinical and
pathological features of each causative gene are summarized. Unexpectedly, hereditary myopathy with early respiratory
failure (HMERF) caused by mutation in the A-band region of TTN is the most common cause of MFM in our cohort.
Despite of intensive mutation screening, the causative gene of more than 60% of MFM patients is still unknown. Further
identification of novel causative genes and elucidate pathomechanisms of protein aggregation in necessary.

(Clin Neurol 2013;53:1105-1108)
Key words: disorganized myofibrils, cytoplasmic inclusion, sarcomere, Z-line, protein aggregation




