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POMT2 BIZFERIZL ZHRANDH Y A a7 4 —DJE
Bl iz A7, BwBeH Y A a7 4 — (limb girdle
muscular dystrophy, PLF LGMD & B&E0) OJRAENITHE XL
T, BIEERUTHE Qe 15 MR THERIE LGMD2N
LG I N T W/zAS, 2017 412 European Neuromuscular
Centre (ENMC) D% T LGMDRI14 & 9 For-E05 g &
N7z Zlbhbiid, —%%I2 3 610 LGMDR14 % #E5k L
72D TEDBERIFIZOWTHET 5.

T fl

FEBI 11X 58 O BE. EFRITAATEESE . WML AITIX 18 »
AT6MEDNSHRL OB 72, THREICSEOREIE
DB E L BTSN Tz, EERhye2 LT
WSS L7eDS, 32 RED S RITRENHL N LB o
7o, A2 IR R MEEIC L YV EEEEE 2 JUIFE S
N, BUIREE HSE N TR LIZEERRE \C APT L7z, 54 IR,
BATREEDTRKEEIIIE L 72720 BB, RIEE T
BH OB T GER2) &, BHOHOHBOH T
HOER GER3) \SHTREDD L BEN VW (Fig. 1).

WIRsHE, — R S RPT L CHFRR I L. MRS 1 ki
HCRYFRIIRNTE ) HEEoRIER, OFEPR, B
UBIIEE LT & 72 HEE OB IEF A R° 93—7 OFMRIZ T A
Lholz. BEERTIIENEE (603, 7£04) DAHIR
Wl o7z, EELR T M T 720 3 MBS H ALK % 72
Bz HEERIIIEE. FHIT A N TR TR CTHEG O
fiJins3/5 LART LTz, BRI IAHI Rz CTB Y,
BIRHIRRO 2 dp o 7o, RERERL LT, B L O HA MR
FEIIFBO Lo T BITIIAREE CHIRMES - 72

M4 Cld CK 747 IU/I, Pro-BNP 16 pg/mi 72572, &
- KERO#H; MRL CIIAEE R R B, hRE, B
5, BRRESh, BEREAITE, KBRTUEAD, REARR, B LOVE
TEERRA | IR RGER & £ O Fi e 2 32 72 (Fig. 2) #%, Lo
5 MRI TR O ZEME O A TIRIIEERITERD Lo 7.
W T BE A O #15 R XA TR S AR TIIRIE O B AT &
TR 72 BB I SR R AR X 5RO T v o 2. PR AR RERR
ETIERVC 91.2%, 13 88.61% & IEH 72572, (LEHSH
HHALL o NP IEE R, LT O — AT b IUERR I AR
7o Tz, il MRI TIZEREAT LA D e h o 72, BEIEEBAL
KEBDLIENLIANT T 4 VEEER TS I2HY A b
07 4 VEERTIC exon BALOREREHIIBO Lo 72,
fE LB S A (Fig.3) 2B 27k ->72& 25 HE 4
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The squares and circles indicate the males and females, respectively. The proband is indicated by an arrow. The black symbols indicate the

affected members with gate disturbance.
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Fig. 2 Muscle and brain MR images in three patients.
(A, B, and C) T,-weighted, cross-sectional MR images in threee patients. Images were acquired at the middle of the thigh level. (D, E, and F)

T,-weighted, cross-sectional brain MRI images in three patients. R, right.
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Fig. 3 Muscle biopsy.
Muscle biopsy from patient 1 (A and B), patient 2 (D and E), patient 3 (G and H), and control (C, F, and I). The H&E staining of the patients
(A, D, and G) display myopathic feature (increased internalized nuclei and increased variation of muscle fiber diameter). Staining, using

a-dystroglycan glycosylation-specific antibody from the patient (B, E, and H) demonstrates slightly loss of glycosylation compared to the

control (C, E and I), respectively. Bar is 20 um. o-DG, alpha-dystroglycan, Dys, Dystrophin.

BIETIZOWTERIT L, POMT2 #im1 IR EHAEOZER
(c.1568A>C) % [H5E L7-.

54 %725 58 i F THEIZ 1 MIRE/ R THEL LTV 575,
MIBEEDTRECH I S DR ZE(LE RO TR,

FEB 213 42 OBYE. EFIHITHEE. 3EHRB TSHE
OBEEIENT & 2B SN, 6 RE OB AR 1258
Motz LB ONRFREREE L 205, BTV %D
ATETWVZ, HETEBI L TW2DS 17 BB IR IS
AT, R ICHRBLOAAE E BT S, FOBOLAETA
Beafa 3B LTz, 30 Mo TR E M H 19 <k i
ZHEM 2 O W AR S IR R e R I AT — LB S
N7z, 33 BRI/ RBRIER 2> & M AR (Fig. 3) S,
HEERE DL ORGIRHER AR & B BIE - B MHE & 520,
TESE 2 X V) o-dystroglycanopathy & Sz, =A%
7 ay METTYH o-DG OREFHIZHT$ B HUE TN Y Fid
HENT, a-DG O3 7 EHK T B HK T 90 kDa DF VN
Y ROIB%ERD o-DG OWEHEFEVRIZE N/, HT A b

T A =B BB 61 BIEFIZOWTRIE Y — 7 =~
T — TN AT, POMT2 5T OKREHAEOLER
(c.1568A>C) 7S5 &7z, [FIREHIC 1Q42 & SO
R A S LT B AR BRI 2 NN, 41 FRIRR (2
LE3EMERET 226, T0oBRPLBANIEITTERL
oo lz. A2 BRI OIREERE O FEAM H A T U BB A %2
— G RAT RICHROEEAE L AR SR I TRy
FlZPR7- TR 0 HEEO BT 2 IR /R T & 25 HEE
DRBILFHER 93—7 O, HBHEIXTE Lh o7z, it
BRI R CHDEE RO b o 7. EELR TIRIUER
VR BEAL O 234 & RO M BIRITIKT LTz, 6T
JI7 A b LTI OEA G E I 3~4/5 FEOH KT
RO EEEENIRNTE Y, WA EHIRRD o
7o, BAEREESCLR, BLUHEMREEIIZRO 20072,
Mifii<ld CK 782 IU/I, Pro-BNP 1,027 pg/ml 725 72. -
R REMAS T3 %VC 44.6% KT LCW7z7s, 1B
97.1% CIEH 72572, LEXIE PQ 210 msec, QRS 120 msec
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CinEREE Y RO, JEBHALL >~ b2 T CTR58.4% &L
PWRZERD, O a—ETIIERE CEFMEOBEEEKT
%39, LVEF 20% & KT LT 7z KERAG MRI Tl ik
JBR TR 72 CIR AT I RBE N ERAD 7 LI IR E IR & A EEiE v
Awi- (Fig. 2). A LB ZEER 2 5 0§ BRI A T2 448
M CEIRIEOEE) HAL % 80, BIEANEL THLARATHT
Za—uSF— ML 22T R 2R LT 7z, il MRI TR
UHEZECHITHSE (B D i 2 78072 (Fig. 2).

JEB) 313 21 oLtk EFRIISRATEEE. %86 » H Tl
TAHATIZ 21 7 A, 5B SEPRIESRITE RS2, SiEoY
MR CNFRD SIRERISHEF R L7z, 11 ED 5
HMCIRER M LTz 15 RIBICTE TE 2 2o 2k B
T OMER (Fig. 3) TIEHRE D type 1 fiber atrophy &
FHARAHE D KANAE % 385, D OBEIE - TR A % 7z,
FIEGA T 0-DG OPESBER T LTBY, YIRS ¥
70y MEFTH o-DG OFEFHIZK T 2 HUE TN R
T&T, a-DG DI 7 EHSHIR$ 25T 90 kDa DN >
RO &H% B 0-DG DHEFAIE DSRIE S N7z, FERISHR AR
T R LANSEE TGO IR L 2. BITREER
HEATHEZZA 1 km (ZEHTTTHITTE T, 19 kI 45}
(AT

— M B ARPT L CHFRE A L. RIS RS T ALY
WA N CB ) BEEo BIERESLOEIER, KBS T
E 7 HFEORIER AR 86—7 OFMEIZ TE ho 7z, Jikfl
BERTITITR LM B 7 r o 72, SBENR TIETURAG I3
iz ROBRELET LCw. #FEHHT A N TRk
THAFHEN 4/5 BEOFH KT 2RO 7. FEER X
BN THBY, WFHIRO b o7z, REFRERLH
B L OHEMREEEILEO %0 o 72, Gowers BT,
AT X BRI 72 5 72,

M7 #AE Tt CK 1,301 IU/I, Pro-BNP 27 pg/ml 7272, 5
MRI "ClE AR TR R % B 72 Pl R KR
5, WREIERE, KRBEZIEM, B X ORI % o
) FHE xR0z (Fig. 2). TS M FRE AT 5 2
ERS, RS, ARG B X OBEREAT (AR B & 25
AR 7z AR O DI T S AR TR D
JEB) HLAT % 5200 72 A3 M S R0 M AR A (L FR D e o 72,
I B EAR A CTlE%VC 50.8% LT L CWw7275, 1B
100% TIEH 72572, (LLERSLHEEML v M 7r VIR %
, LT a—HAETLIGER ISR Tz (LVEF63%).
Jiti MRI CUEAEHEIZ I L C R BEEE R0 10 BA 52 | 208 1 oD fip s % 32
»7: (Fig.2).

21 e, [F—FRIIER 1 LRER 2 AT 5 T & 5 5 It AL,
V=7 L= o BIE T 217, POMT2 #1651
AT OEAEOER (c1568A>C, c.869C>T) # [6%E L
7o 19FH 5 21 e F THEIC—ARENRTHEEZ L TWV5
A, HEEORERTH IS 22 bE o Ty
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VA b7 g VEEABEAARD o-Dystroglycan (a-DG) 1%
PEEH % /- L C laminin % perlecan, agrin 72 & O R D 51
IZHEES 5 & THRERHMR 2 L IR Z EPH SN T
2% V. protein O-mannosyl transferase 2 (POMT2) (Z protein
O-mannosyl transferase 1 (POMT1) & #HA&K % L T a-DG
O FFHESE D O-mannosyl glycan % AEEHK T LB D AT v
TTH HERBREZTH Y, TOEMLRTERIL o-DG OFESH
56 F % (a-dystroglycanopathy) DJEK & 72> Tw5 2. q-
dystroglycanopathy (a-DGP) DEGHEHRIL, & L% JE K5
VA MO T 4 —RK-IR-A%% (muscle-eye-brain disease, LA
MEB & B&RE), Walker-Warburg SEERE (WWS) 7 &2%HIH 1
TW2D5, WIENLERMHY A M a7 4 — LIETE, HREk
RErxEULEAETHAL Y. WWS DK E LT 2002 4E12
POMTI #{ZTFAERENFE S 2005 412 POMT2 #BIn TR
MFE S N7z Y 25, MEETERTITEIED WWS FX°> MEB
B2 S BEHE D LGMD Bl £ TORRE N HRE SN T WD Y,
POMT2 BIxTZ 512 & 5 LGMD W H RO tSERETH
) IH4%-48 T & LGMD2N® 72 - 72 A%, 2017 4% 12 European
Neuromuscular Centre (ENMC) ® %% C LGMDR14 & \»9
o ENRIE S N

HILOIUIR RN 3 %49 LGMDRI14 fifil % 526 72, VI it
RI2IZD ) 2 HOBITEE L AT 260038 ) BUEO T RgthAs
& DHDFEHNIAHTEZED TE T v, 72 VIR AIC
FUEN VB 77  EOWMATOREIZOWTIEIAYTH L. FEH]
1RIER 2 D, B L OIER 3 OBHIARZR L FHo 5 72
HUAFBIFRIC DO W TS 2 Tld v, S S ICEE R KRN
FESLEEEZ BN,

B NOIER] TRDOIZBIZTFER (c.1568A>C) (FKHH
HDN) T 2 N THAHHS, American College Medical Genetics
(ACMG) guideline 2015% % Fi\> T likely pathogenic & 5 L 7z.

POMT2 (5T X 5 LGMD 35 /K F 2SR T H 40
FYREE N MRI CREFT R 2205 Z e8I snTns,
bIbNOJER] (Table 1) TITEBITHMEEEL, JERF2 &
FEBI 3 Tl MRI DFETT R Z RO TV 5. METE 7 17 f
DOREHRE 997710 (Table 2) TIXRMBERERE % L 72 16 FlH
11 BICREE % 52, i MRI 2 g2 L 72 14 Bl 6 Bl CTHRED
PRSCHEHIEOZEM, KNHBEERAE L Vo 7B 20
TV, PRI > > 12 & 2 8-l B & OHi% MRI T .o
REAEMZEALIZ O W TIERERT, SHROFBEEEZ ONL.

DBERE IS DWW TUIAES] 2 THEREL U RE IS & 5 A% 72
7z, BEHRETIE 15 FICLENRLI I -2 S 7 4l
THEREZROTBY, LEXTIEIH 7Oy 7 RERkR L, O
IO — TR G E LB IESE, LVEF O T 2 &%
BOTN5,

IR BE I TAED] 2 &HEB) 3 TRVC OIRT %780 72, PR
Tl 8 B TR RE A3 M4 & L 7 B C Force vital capacity
(FVC) »METFLTw5.

HOREIZOWTIIES 1 TG REMIELIES 2 C
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Table 1 Characteristics of our patients with limb girdle muscular dystrophy 14 (LGMDR14).
Patient 1 Patient 2 Patient 3
Gender/age (year) Man/56 Man/42 Woman/21
Age at onset (year) 6 6 5
Mental retardation yes yes yes
Brain MRI Normal Atrophy Atrophy
Cardiac evaluation Normal LVEF = 44.6% Normal
Dilated cardiomyopathy
9%V C (%) 91.2 44.6 50.8
CK (U 747 782 1,301
Eyes Retinal degeneration Normal Myopia
POMT2 Homozygote Homozygote c.869C>T
Mutation c.1568A>C c.1568A>C c.1568A>C
LVEF = left ventricular ejection fraction.
Table 2 Characteristics of 17 patients with limb girdle muscular dystrophy 14 (LGMDR14).
Case1? Case 29 Case 3* " Case 4* ? Case57 Case 67 Case 77 Case 87
Gender/age Not indicated female/5 female/25 male/20 male/51 male/52 male/54 male/41
Age at onset 1.5 1.2 2 5 4 8 Neonatal 2.5
(year)
Mental Yes No Yes Yes Yes Yes Yes Not studied
retardation
Brain MRI Not studied Normal Atrophy Normal Normal Post stroke Atrophy Not studied
Cardiac evaluation RBBB Normal VPC Abnormal Normal Normal LVEF = 50% Normal
FVC (%) Not studied Not studied Not studied Not studied 76 51 Not studied 76
CKU/M 1,900 3,350 1,590 5,410 4,201 398 585 2,762
Eyes myopia Normal Not indicated Not indicated Not indicated Not indicated Not indicated Not indicated
Calf hypertrophy No Yes No No No No No No
Mutation ¢.551C>T Homozygote Homozygote Homozygote c.796G>A ¢c.1031C>T ¢.1238G>C ¢.1030A>C
¢.551C>T ¢.713G>T ¢.713G>T ¢.1997A>G ¢.1762C>T c.1496A>G ¢.1261C>T
Case 99 Case 107 Case 11%* 7 Case 12%* D Case 137 Case 147 Case 159 Case 16 ¥ Case 171
female/18 female/18 male/33 male/29 female/63 female/32 male/4 female/18 male/10
Neonatal Neonatal 4 2 55 25 Neonatal 16 1.5 years
No Yes No No No Yes Yes Yes Yes
Normal Normal Normal Normal Normal Not studied Normal Normal Abnormal
Dilated Normal Non-specific Not studied LVEF = 65% Normal Normal Mild mitral and Not studied
cardiomyopathy, repolarization Mild tricuspid tricuspid valve
LVEF = 45% abnormalities insufficiency deficiency
72 44 72 Not studied 83 56 Not studied Not studied Not studied
2,640 2,000 7,546 5,086 3,000 3,120 >1,000 1,600 >7,000
Not indicated Not indicated Not indicated Not indicated Not indicated Not indicated Normal Not indicated Not indicated
No No No No No No Yes No No
c.1997A>G ¢.306C>A c.1462C>T c.1462C>T c.557G>A c.878T>A Homozygote c.786G>A c.215G>A
c.406T>C c816+1G>A  ¢.1792_1793insG ¢.1792_1793insG ¢.1637A>C ¢.1654-5T>G c.604T>G ¢.1517C>T ¢.713G>T

* and ** siblings; RBBB = Right bundle branch block; VPC = ventricular premature contraction; LVEF = left ventricular ejection fraction.

B b POMT2 BIZFERVPEG L TwD EER LN,
LGMDR14 OZ WA ML Rl E L 5N 5.
BESEEBIE R % SR 7e DILIER 1 DATIE 7293, BEE T

W ERD 72D, BEHE Tl case 1 DFEHD ADHRE S
Tw5, HEAREMECITHIE MEB ORI R & L TR
ENTBY Y HFREIC POMT2 EHOFEBITRENTVRL W 2



A family of LGMDR14

case 2 & case 15 THPEEHIN K ZFEDOTEBY, YA MO 7 4
VEUEE R EE OENBSLHRBIS D EEZ LS.

B 2345 O 53 AR (L S B C R BRE AT 125 < PR & — 305
575, JEB3 T T ERAGIC ORI E I % £k O Ak % 720
7o FREFHIT AN TIER 2 DA TLEEOHITET %
Rz,

3EBNE B O POMT2 i fn T2 % (c.1586A>C) % H L
THBY, FRIIFITEE CREERIL5~6 K, MIEEZ
BT D% EHM LR D575, MIEEEDRRECH
T O, LHEREREER, HiitkEREE, BX
U BRI R EAR Y —%Fi b H 5. «-DGP DFA &
72 % FKRP (a1 8% TIEF—o/N) 7 >~ + % homo TH T
LPICH ERIERAR A 2 Z ML NTBY 2, POMT2
EETRERECOHEML W AREENZ2 605, /2, &
7 o 72 POMT2 & {57225 (c.869C>T) AMERDARIE— 7 i
HEZmoTHWLAfEMELEZ NS,

BE AT O—IIE, ESHE - ARERTTE L v v —aE - g
PETFRBISE (25,29-4) OIIEE S bDTH 5.
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Abstract
A Japanese family with POMT2-related limb girdle muscular dystrophy

Yuki Tomita, M.D.”, Nemu Matusya, M.D.”, Tomoko Narita, M.D.?,
Yoshihiko Saito, M.D., Ph.D.?, Ichizo Nishino, M.D., Ph.D.? and Takayasu Fukudome, M.D."

Y Department of Neurology, National Hospital Organization Nagasaki Kawatana Medical Center
2 Department of Neuromuscular Research, National Institute of Neuroscience, National Center of Neurology and Psychiatry

Mutations in the gene encoding the protein O-mannosyl-transferase 2 (POMT2) are known to cause autosomal
recessive limb girdle muscular dystrophy type 14 (LGMDR14). No Japanese patient with LGMDR14 has been reported
previously. Here, we report three patients with LGMDR14 in one family. The first and second patients harbored a novel
homozygous mutation of ¢.1568A>G, while the third harbored a compound heterozygous mutation of ¢.1568A>G and
¢.869C>T. The novel ¢.1568A>G mutation is classified as likely pathogenic by the guideline of the American College of
Medical Genetics and Genomics. Similar to previous cases, all three patients presented difficulty walking and cognitive
impairment, and the hamstring muscles were severely affected. Although eye abnormality has only been reported in one
previous case, two our patients showed eye abnormalities. As POMT2 enzymatic activity has been demonstrated in the
mammalian retina, an eye abnormality may represent a phenotype associated with POMT2 mutation.

(Rinsho Shinkeigaku (Clin Neurol) 2021;61:378-384)
Key words: LGMDR14, POMT?2 gene, a-dystroglycanopathy, familial onset, eye abnormality




