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FENA o &) E LAERIBEHEA TRV, 207k
O, TOLFIIMBEREESIC L 25 HEEE ALSI2E 20k
MELZ 20Ed v, FREEFIEFRHOFEIRIAET 57
&, RERAEIET 2 HIRABER & 2 5. Z oS 072
O, B D single nucleotide polymorphism (SNP, —1fi3k
ZR) ZFH L7, SNP 2% L CHREREGTDH % 3% I
AE S HIR D ALS BETHIT L, £ 523 E % 5 35 % ik
952 &I2L7z. ZHiCid Homozygote Fingerprinting (HF)
Bx b b7zt WEAMERHEOERZ 6 £12O W TRBE
SNP Zf#fT L, REEAEERT 2EmEmE L, L#¥2
o & A I & L7z, M2 X Y chromosome 10 12 25
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2. Optineurin B FZEDREICDOWVT

BRI 17 MO BZTFHIEEL, ThoDL sy U B
YOZFORME Y — 7 v A3 5 Z &2 X Y Optineurin &
faFoZER % e L7z (Fig 1). MERSEHEOR R TRBH
FIEL TV RERICBWTT Y VY 5 OREDREHEEE H
WL A Y MR VAICHFET S Alulbe 4 v b vb
WHAET % AluSx IZIE T 25 2 A L b, ZORMBRIT
% Alu-mediated recombination DRI TH o7, THIZED
TVL—Ay7 POAEL, EHENTELELTH T I/
DEFVbDERDL, Tl sV 120F by RAER
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L CTw722%, Nonsense-mediated mRNA decay DEFE A% 2
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Fig. 1 Schema of OPTN gene.

Binding proteins are listed at the upper part. Mutations in ALS are listed at the lower part of
OPTN gene. Dotted line indicates sequences that resemble NEMO. CC; coiled coil, UBD; ubiquitin

binding, ZF; zinc finger domain.
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Fig. 2 Luciferase assay to assess the ability of OPTN.

The mock, Q398, E478G types lack the inhibit activation of
NF-xB.
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Optineurin 212 X % ALS 12 OMIM (Online Mendelian In-
heritance in Man) Tid ALS12 & LT D FbILTw 5.

3. Optineurin ZE S O R KRZE
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4. Optineurin (22U T

Optineurin (&4 # 7 7/ 7 4 IV A ® Early region 3 (E3)
14.7-kDa protein & B4 2 &HH & L CRE S h, FIP-2
(for 14.7K-interacting protein) & fx&a XN 72?. 16 o7 v
VORI T ISR, MK - M - B A IS EZEB L Tv
5. BEEMICIIBEE D coiled coil (CC) FAAL ¥BLOC
FKMZ ubiquitin binding domain (UBD) - zinc finger (ZF) F
AL KT AH. NEMIZIERabS, C KM 2 1% Huntingtin
(htt) % Myosin VI & Vo 72 A K EGT 5 (Fig.1). 2002
IR IEFIREARNEIC B W TERP AR LD 5N,
optic neuropathy inducing protein & L T Optineurin & \» 9
LI —AL L7z, fRABE O RAZER & U CH ks S hik
A, EHI Y P VTEREALDT P OANEE X TA
KALEDLNTWBHLERIEENK Tdh 4. Optineurin & C
K ] 12 NEMO (nuclear factor kappa B [NF-kB] essential
modulator) &3PS ZEH] (Fig 1 MR 2HL, ¥
F* 5 fb & 72 RIP (receptor-interacting protein) (Zxf L T
NEMO ¢#HiET5Z LX) Z0B &2 HEST LY. AR
\212 NEMO/IKK (I kappa B kinase) #&#IiGHEAL % 21 )
% & NF-xB 261 L§ %7250, #ik& LT OPTN id NF«B
DIEHEAL % BHET 5.
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Fig. 3 Localization of OPTN.
The wild type shows many fluorescent granules. E478G OPTN shows a reduced number of gran-
ules. ESOK OPTN becomes large granules. Scale bar, 10pm.

OPTN.

Fig. 4 Neuropathology of the lumbar spinal cord.

The eosinophilic retention is immunolabelled with anti-
OPTN antibody. Scale bar, 20um.

Ml =—2—u07 35X —<O@A&HIIE) 12 OPTN EEZF %
A LT NF-xB itk 2 % L7z (Fig. 2). Wild type 3 A L
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52,
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Abstract
Identification of a new causative gene of amyotrophic lateral sclerosis; optineurin

Hirofumi Maruyama, M.D., Ph.D.
Department of Epidemiology, Research Institute for Radiation Biology and Medicine, Hiroshima University

Amyotrophic lateral sclerosis (ALS) is a devastating disorder characterized by degeneration of motor neu-
rons of the primary motor cortex, brainstem and spinal cord. ALS patients die within 3 to 5 years without respira-
tory support. Detecting the causing gene is necessary to elucidate ALS.

We identified mutations of optineurin (OPTN) in ALS. We found three types of mutation of OPTN: a homozy-
gous deletion of exon 5, a homozygous Q398X nonsense mutation and a heterozygous E478G missense mutation
within its ubiquitin-binding domain. Cell transfection experiments showed that the nonsense and missense muta-
tions of OPTN abolished the inhibition of activation of nuclear factor kappa B. The missense mutation revealed a
cytoplasmic distribution different from that of the wild type.

A case with the E478G mutation showed OPTN-immunoreactive cytoplasmic retention, and Golgi fragmenta-
tion was identified in 70% of the anterior horn cells. TDP-43- or SOD1-positive inclusions of sporadic and SOD1
cases of ALS were also immunolabelled with anti-OPTN antibodies. Furthermore, optineurin is co-localized with
fused in sarcoma (FUS) in basophilic inclusions of ALS with FUS mutation and in basophilic inclusion body disease.

Our findings suggest that OPTN is involved in the great part of pathogenesis of ALS.

(Clin Neurol 2012;52:1-5)
Key words: Amyotrophic lateral sclerosis, Optineurin, single nucleotide polymorphism, consanguineous marriage, Nu-

clear factor kappa B




