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I EAEIE M 2R LIE (amyotrophic lateral sclerosis; ALS) @
KEBTIIFEETNE T H 5755, 5~10%FEDFKIENE ALS T
HY Y, 0 EH1~2% T valosin-containing protein (VCP)
BIETEEPRE SN TWD Y. S0, FHEMEALS © 1 5E6)
75 VCP BIEF-DOFBIAT oA AR (p.G156C) % [F7E
L7z, F7z, AEGZ &L AN ABRE, MR %
B, FRURERBRZFEO T L MIVE (LCAT &
R F OBEH S EHAMASR (p.P10L)) ZHE> T2 LT L
7o ASEBNCEI L TRV E SR % &0 Tl 5.
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TR R OBHIMET, HEEkE

FEERE JHEINI S A2 BE X% <, wWllE T Lz
MR, FEEREE IR SN Loz PR ORI
B, R CHIEEE IR R (T Th o 72,

BEARRE © 35 7% EOJRAMT T4 1 70 1.

FMRRE - TBLIDE SRS, RO B IE#E % 5 #4780 5.
WAL X ) TR F JMRT, EI7E, ThRO- ) %
TSR HAE, 53R, FRAESE A I A A < 7 1) B
RIS, WA GO 72 O EAR AR BEFR RN AR, Filigs
EHEA D, AR 2 500, MR AR, UL ZE
fe, WEAARERL ORI, DU AT A R, MR
B OREAD 72 OMRBENEHI BN S 7z, $HH BRI T
JRE \ZHR M ZE AL % FR, ALS LBl S iz, R, I
FAZEIC X DIFIARESEAT L, AN TIPSR A8 A, £
B, WD 720 55 % T L7,

ARAE B & B V2 PR A £ i & BRI A R B % 7R 72 (Fig. 1).
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Fig. 1 Family pedigree.

The arrow indicates the proband. Individual II:6 and II:14 are cousin marriage. Individual II:6 died

of amyotrophic lateral sclerosis in other hospital a few years ago. Individual III:5 and III:12 have gray

corneal ring and corneal opacity in both eyes.

HUE © 5 1485 cm, 1AHE 47kg, 008k 72/ 4 - &, IE
135/96 mmHg, 1A 36.5°C. T £ 5 32 12 Kt o £ IR FE K,
BRI AR B % 520 72 (Fig. 2A) . Z b, TOEERIZ 4R 3
XEEIRZ L. AEFIICIE, EEET, T IR
FEE BR 57 & 50 72 SR IT 2 0 28 B Ad BT CINSR S AR 72
Tz, HFIZEMIRONT, HOMMEREIHRIRS i
ol FRIAETE MBI SRE RN Z R0 7. THEH
5, FHEEROZM % 80, A5 LR & TR L2 MEHE A T %
BT FEFR T A N T, SHIERATE 4, SEHIRE 4, 24
5 2/3, FREERG 3/3, FRI=IE 44, RAITIRIER 2/2,
R FARIE S, 2/3, ARIGMT, 2/2, RIGIET 2/2, HIGIEM 2/2,
FIRHRYVERRG 2/2, WRRERL 4/3, KRB 4/4, KIERIUTEF, 4/4,
JRIEAREE 3/3, RURSE D 2/1, RICER 2/2, WEIERD 3/3, 1A%
2 Tdh o 72, Gowers BRI CHAT IZBEAE B VAT
Tholz. FHEGTB & TR OB ST ITHE L 2B
70— R ARBOT. RIESHIA TS, £ TEIE R
®7z. Myerson 72> 72, PR, BER, BE
PRV & 2 BT LILRR O e o 7. BRI RAIR
SHHIRERFM A 77 — )V (HDS-R) 29 /. (#573¥W8 ~1), mini-mental
state examination (MMSE) 30 /. Wechsler Adult Intelligence
Scale third edition (WAIS-III) S#EMEAIREIEEL (VIQ) 106, )
fErEanBETe st (PIQ) 87, &MAmIiEiatt (FIQ) 98 Th -7

MAHT L FIMER 4.5 X 10%w, 7RI0EK 3.79 x 105w, Hb 12.6 g/dl,
M/ 225 % 10°, HERARIMER 25.7% & F5H LAtz %
o7z BHIZCEMRIMER (Fig. 2B), May-Giemsa 44t C
FH ORI A Rz IFERRE, ERIICREITIIE
Lol FHEACHIKITRTEETHY, L8 YLy

VBOLFRER SN b o IV AT H—)L 126 mg/dl,
HDL-C 7mg/dl, TG 68 mg/d] & MK HDL 7 L A7 1 — )Vl
JEZ ROz 7R Y REF A-132 mg/dl (FHEfE 126~165 mg/dl),
7R REH A 4.4 mg/dl (FHEfl 24.6~33.3 mg/dl), 7K
) R&ER C-I Ldmg/dl (GE#E(H 1.5~3.8mg/d), 7K R&EH
C-II1 3.9 mg/dl (FLHEMH 5.9~9.0mg/d]) & 7R KEHA-C
DIET %7280, LCAT {EME <40U (74 79V FA VL T F
VIEEE) MK LWz BB T R iR
IRZALS A 54, May-Giemsa 4+t CH mALEIR (sea-blue
histiocytosis) % #8272 (Fig. 2C). AR, MBEIGTE AT
»Y, 1L HDL MfE, LCAT i, 7R REHA-CIK
i, BRI D RO ERRAEIR & $RIMAT R % 7260, RIEMENE
B EFRED G DI, LCAT #nT DEFRIZOWTHET L 72,
ZDFER:, LCAT #1512 16q21-22 exonl ¢.101C>T (p.P10L)
REBREGHEME R %07 (Fig. 2D). REMITCT7 R R
EHOXEIZASNY, HDL-CAH, IV ATV IVIZAT I/
Mo L A7 o — VILEREE T, LCAT itk (HEHEEHE) o
KT DY) 2o, V) REHADGWFN, mT2he
EOEAIREEZII L. 2B, VNI A v — AR
EHEORTIER SN, T4V —AHIIEENE 72 &
FE AR & BB AL 7 4 ) E U Rh B LY
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Fig. 2 Clinical and genetic findings of Fish Eye Disease.

A: The patient’s cornea. The cloudiness and the peripheral opaque zone with the gray ring-shaped opacity. B: Blood

smear (X 200). Target cells were observed in a patient’s erythrocytes. C: May-Giemsa staining of the bone marrow

smear (X 400). Multiple blue-colored granules were found in the cytoplasm of histiocytosis. D: Genetics analysis of

lecitin-cholesterol acyltransferase (LCAT) mutation.
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AV, B AR SIS & RR e, AT 9 TSR
MERVENUE A R 7. F 72, mEpHALOWA, ERE, 2
OB AL B % RO 72, BERAEMSFIE, HATHIZE
P, RO MREIE b B L E 2 S/, B MRI T
1, /N RAEOEREE T TR % 520 Chiari [ I % R0 7275, %
DI S 2R BFIE RS N h o 7. BERITR, $Hi5 B X
HED - FhEi—a— o oRiEspRgiksih, EL
Escorial 474 C definite ALS (ZAH4 L, 2> ALS DZ Wi 5
FIEME ALS Ol et % % 2 7. FKIEME ALS O fr 2RI
DWTIRET L, VCP 85712 c466G>T (p.G156C) ~7 T4
PR % R 72 (Fig. 3A) . Exome f##T (Ilumina Hiseq2500)
TlE, ZoMoREN ALS O BEAIOFEK E% T (SODI, FUS,
TARDBP, ALS2, SETX, SPG11, VAPB, ANG, FIG4, OPTN,
UBQLN2, SIGMAR1, CHMP2B, PFN1, ERBB4, HNRNPAI,
MATR3, SQSTM1, DCTN1, DAO, TAF15, EWSR1) DJ5 528
HLI[FE ST, repeat-primed PCR {3 COfENTCl, C9ORF72
DEFEIIWS 2 TlE AR b o 7.

R RS HELR,  RTSHZERUEAYIND o 7228, & FIREE
(LI RBAPERERTE TS R EE72 5 72, SIEHD S 8 » A CTHI¥E

R, JFRERGERSREZEA L), JHIEP D 24
10 7 7 CHALIREEEALIZ X D BT L 72

£ =

VCPIE, dfuff 9pl3 ICfETET 5 VCP #InFI2a— F&En,
6 EAZIEM L =20 ATPase KX {1 v % OEHETH 5.
AAA+ATP 7 7 3 ) — 2B L, fRa ZMRICEEH L, AN
DT KM=V A, EERFOWEAL, HIEEEE, Nk
WA EOBREICES LTV A T ARG S L Tng Y,
VCP X F v -7 a5 7V — 250Kk
M5 LTwsEEz oM, VCPEMETERIZL )TV
Rl OT FT Y —EH & OFFEDIHE S N A ORIFEE
DIFEEICHG- L CTWa LSl ST s Y,

VCPBInF2 50, #HLY) 22fg a5 I 4 /%5 —, 4 Paget
¥, BUBHMIBEIYEEAE (inclusion body myopathy with Paget's
disease of bone and frontotemporal dementia; IBMPFD) % £
5 WG R EE R B O FERBET & LT 2004 F 120D T
Watts 512k > CTlEEEN2Y. 2Dk, IBMPFD LAMIHT
SEABE A FRAE, BV R, AR5 S B W IZZ RN ALS 7
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X.Tropicalis D I F L V R|IGIGM R A V E
B -
Fig. 3 VCP gene analysis.
A: Sequence chromatogram of the ¢.466G>T (p.G156C) mutation in exon 5 of the VCP. B: Conservation
of VCP amino acid sequences among different animal species. The glycine residue at codon 156 is highly
conserved among different species (shown in red).
ETH VOP ERTARD G S, ZOJRiE & o BLE Iz TR L, ABERICHHEIMEER SRR IR B & O R BT s

WTHER STV 7Y KM ALS O#) 1~2% 12 VCP itz
FEFRNPH LN, T E T 9 M (pI114V, p.R155H, p.R155C,
p.R159C, p.R159G, p.R159H, p.R191G, p.R191Q, p.D592N) ®
VCP #AzE T RAHE S sz 299

AIEFITIE, BRRIVICRKIENME ALS D35 b i, EnsnIEs
AT, HHO VCP ERFAT aAHER (p.G156C) %
Rz FDOMDOF I ALS O BEAI O R il 5T O 5 5 122
FALFE SN o7z, RER (p.G156C) &, #EL I X<
RIFENT2T 3/ ROEHETH Y (Fig. 3B), in silico AT T,
PolyPhen-2 (http:/genetics.bwh.harvard.edu/pph2/) T probably
damaging (score 0.999), Mutation Taster (http:;/www.mutationtaster.
org/) C disease causing (score 0.99), SIFT (http:/sift.jcvi.org/)
“C damaging (score 0.001) TdH o7z, KHIDLH (FKARNEE
FER) OEPHONT, ZRANOLGHEITHER TE T
WS, VCP O RERI O FEZE S OIS AT 1 i LT
[—7 3 7 ERORIE ML B (p.G156S; IBMPFD D fER])
DHE STV LAY, IEEHIE 513 B L B &
b, Ao VCP #IET25% (p.G156C) AFENE ALS O
JEMEZEETH B ek g s .

70, RREGNIFEREAREDE <, ETREEO v ALS fEfR

BRI LM TH o7

FIEME ALS & LTS SN2 VCP #fE TR T, 38
AT 30 M ~60 i SRS <, RERICED & $HUEE~10 4R
Db & FRRRR IR 2 T, N LM ZE B 2 T VAR L T
BIEFID H Y, HATTEORSE I BT A 3 2 Rl 13 S e
Do 72 P89 ok D3RR LI 72 RN ALS O 7 4T, p.R191G
ZERBITHSE, EROEAE SFRT, SZERAHE L
RREHR2ET2MENRBNLE RO Y. —FT
p.R159G OZEEFITIX, THD 2V IINUED S O IIIKT %
W7z VCP IR TFER % AT 5 KM ALS THAA SRR
%o HEE, pRIIG D 8 FIH 3 BITH Y, ALS FEHk & 4
RAMRIEIR O A BRI i A g & b s 2 £ 72, VCP
BIETEREH T DR ALS (SRR 2B AE LT %
205 % 6113 p.R191Q, p.R159G D 2 Bl 473 5 72 2% (Table 1).
IS OGS T ALS FEWK, #ERYMREIR, AHERO 3 fEiR
DEPHER SN, RBIOHIH VCPEmTERFI NS DM
B REREBUCE G5 2 REESE 2 Sz, £72, 4
D VCP #IETZE 5 (p.G156C) 13 ALS SR, SEARIMEEIR,
FEAEIR Z R0 7278, [[—7 3/ BRORIEMEZ R p.G156S 1&
IBMPFD Dk Gx 2L, H—7 I VBERTH->THRE
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Table 1 Clinical features of patients with VCP gene mutation.
D+®
. . Onset site of ALS Survival (within 5 O+@ @ + =
Patients with Pattern of weakness cognitive
VCP D ALS (upper /lower/ . . years/over 5 years/ extrapy- . L5y L
. reference symptom* . . . (proximal/distal/ L K . Impairment/ @ + @ + @
mutation diagnosis  upper & lower limb/ - alive (including AV)/ ramidal L.
(number) L. no description) . psychiatric
no description) unknown) sign
symptom
p.1114V 9) 1 1 1/0/0/1 0/1/1 1/0/0/1 No No No
p.R155H 2)9) 27 3 1/0/0/2 1/0/2 1/1/0/1 No 1 No
p-R155C 9) unknown unknown unknown unknown unknown
p-R159C 9) 5 5 0/0/0/5 0/0/5 0/2/0/3 No No No
p-R159G 2) 3 2 0/2/0/0 0/0/2 0/1/1/1 No 2 No
p-R159H 10) 5 1 unknown unknown unknown No No No
p-R191G 2)9) 8 8 4/0/0/4 4/0/4 0/2/5/1 3 No No
p-R191Q 2)9) 12 8 1/3/1/3 0/1/7 1/1/3/3 No 1 No
p.D592N 2) 2 2 0/0/1/1 0/0/2 1/0/0/1 No No No
p-G156C 2 2 11/0/0 110 2/0/0/0 No No 1

(our patients)

* = ALS, myopathy, muscle weakness, cognitive Impairment (dementia)/psychiatric symptom, extrapyramidal sign, Paget’s disease of bone, AV

= assisted ventilation.

BERFAEEREEL T2 Y, VOP MEFERIIFA—F RN T
HoTh, ALS DIEMEA D F 1) BEAELE 312 IBMPFD /¢ —
F UV AL, RBMEIR, FRAWEREACT, ‘B Paget Wik &%
ETBH05 0 BRI 7% SRS ShTw b YY VCP D
Bk FoEy, MNOIEFFy - 7077V — 2508
H2 E5F LV TOES A S hTwv i 2

RERINE, BRI CUBE B\ THRARNTO ALS OFE
RO, 4%, I48F—, Rk, AT
N—=F v Z A N7 EOBRRIER T 29 2 EBIAF RN TH
SNTHAEIE, BIEHR O VCP BIn FAEROME D EE L&
2 4. 77, ALSIERZE D761, MORRIERD A B
BROEND PP LEEEZ 5.

F7z, Alnl, FEMEIC ARG & AR RO, KA
TIZME HDL = L 25 1 — VIMIfE & LCAT [ TEO T %2 380
7o, MEN, LCAT W& M-S AT LA RERE % £ 72
FERE 5275, BREREERLEMEAENE RS2V L25—
I TH B Y L, RETIIABEREBOE, M
FBELH % RO 72 2 O IR -RAT, 1) RE 50 WHFAT % 8 L
LCAT #&f5712 16q21-22 exonl ¢.101C>T (p.P10L) K E#HE
TERERIZE R % 700, MAIIAIRE S ZHiL72. BRI sea-
blue histiocytosis % 2o 7278, ZALIEHE T L 27 0 — )LD
M & B kBB EEZ 5N D Y. AOMEE(LE K
HDL 2 L A7 0 — VIMEZ #RICFRD 7245, [FIfE T LCAT #&
BT OBEHIT) S B TE R D - 72, LCAT EIETER,
HUE E TR 100 FEEHOZ R S S0 0% REFTRS
72 p.P1IOL ZE5¥41%, 1992 4F|Z Skretting G & 12 & o THE &
NTWBZENSY MEEILORE.TH L EE L LN

FIEBNE, VCP BnTF T O HE A c466G>T (p.G156C)
& LCAT #in T R EHA AR c101C>T (p.P10L) %o
7, BN CZOMETE - BIERFRR - TBY, Wi#H

OBIEFEMN R BEEEII RV EZEZ TS L L, A
W LART-HIPH T, VCP BR824 ) Rk ALS & fAllE
DHEFINF TR, BEAEOILEZ SN
AHEOER I, 504 [ HAMEEARILAST A THEEL, &R
T Are

B3 1 VOP MIET OWAT & 2 DBBUZ OV TR R THG 72, B0
RS RR AR, - 77 ) AR > 5 — DB Uk, il
WAL, SIRAIEA:, L e A 1E Lo & B HEA 7 | R
LEIFET. £7 ROIOY 2 SEkT 4 v v — AREEEEIE, K
H RSSO 7 1 ) U Y Jefs B X O NPC SHE T DM % Tl L
T2 73 7 ISR BE25 B  R aB i  NVEB o0 BT ek,
S | R L R E

SORRICICBE L, BIRT & COLREEI & 5 2, ik, Mk
HOFROED $A.
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Abstract

A patient with familial amyotrophic lateral sclerosis associated
with a new valosin-containing protein (VCP) gene mutation

Mari Segawa, M.D."”, Akihiko Hoshi, M.D., Ph.D."”, Hiroya Naruse, M.D.?,
Masayuki Kuroda, Ph.D.”, Hideaki Bujo, M.D., Ph.D.” and Yoshikazu Ugawa, M.D., Ph.D.”

YDepartment of Neurology, School of Medicine, Fukushima Medical University
“Department of Neurology, Graduate School of Medicine, The University of Tokyo
YCenter of Advanced Medicine, Chiba University Hospital
“Present address: Department of Laboratory Medicine, Toho University Sakura Medical Center

In this communication, we report a patient with familial amyotrophic lateral sclerosis (ALS) associated with a familial
dyslipidemia. Genetic analysis revealed a novel heterozygous valosin-containing protein (VCP) mutation (c.466G>T
(p.G156C)). The other gene analysis also disclosed a known homozygous LCAT mutation (c.101C>T (p.P10L)). VCP
gene mutation shown should be responsible for familial ALS because of following reasons. The patient’s father also was
also affected by ALS. The VCP gene mutation (p.G156C) in the patient was located in the vicinity of a site frequently
associated with pathogenic VCP variants. The same amino acid transformation as that of this patient has been reported
to be involved in the pathogenesis of inclusion body myopathy with Paget’s disease of the bone and frontotemporal
dementia. This is the first case report of rare association of ALS with VCP mutation and dyslipidemia with LCAT
mutation.

(Rinsho Shinkeigaku (Clin Neurol) 2015;55:914-920)
Key words: amyotrophic lateral sclerosis, point mutation, valosin-containing protein (VCP) gene, familial dyslipidemia,
lecithin-cholesterol acyltransferase (LCAT) gene




