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TR OB E (330) : Objectives: To clarify the genetic background of amyotrophic lateral
sclerosis/parkinsonism-dementia complex (ALS/PDC) of the Kii peninsula, Japan (Kii
ALS/PDC). Methods: We performed extended mutation analyses of three patients with
pathologically diagnosed Kii ALS/PDC. Direct sequencing analyses were performed in 19
genes, including amyotrophic lateral sclerosis (ALS)/frontotemporal lobar degeneration
(FTLD)-related genes (SOD2, SOD3, ALS2 alsin, SMN1, PGRN, ANG, VEGF, VCP, VAPB,
DCTN1, CHMP2B, and TARDBP, tauopathy-related gene (GSK3/, and
parkinsonism-related genes (alpha-synuclein, LRRK2, parkin, DJ-1, PINK1, and ATP135A2).
Gene dosage analyses were conducted in screening of MAPT, alpha-synuclein, TARDBP,
GSK3B, and parkin. Results: We found no mutation in the 19 genes. We found a homozygous



non-synonymous SNP (ALSZalsin V368M) shared in all the three patients. Gene dosage
was normal in MAPT, alpha-synuclein, TARDBP, GSK36, and parkin.

Conclusions’ The present findings, together with a previous negative study on MAPT and
SOD1 mutation, further elucidated the lack of causative mutation in all exons, exon-intron
boundaries, or some rearrangements of the reported major causative or susceptible genes
related to ALS, FTLD, parkinsonism, synucleinopathy, and tauopathy. However, the
familial aggregation and lack of any environment factors suggest that Kii ALS/PDC is

caused by other yet unidentified genetic factors.

S A
(BRAHAL - 1)
ERERE D &
2008 L 1,400, 000 420, 000 1,820, 000
2009 1,000, 000 300, 000 1, 300, 000
2010 1,100, 000 330, 000 1,430, 000
HEE
B
# & 3, 500, 000 1,050, 000 4,550, 000

WHZe o5 B« R

B E O - B - WRSREGRES: - RENES

F—U— N FEMER R LE « N—F 0 Y VEBANEES - X U A3 F — - TDP-43 - /s
FREHT - REOREE - TT A

1. WFZEBRAE S W D5
RO BRI 258 3 2 1 29 R SR s AL
EOWLS) &N —F v Y UEBRMEES

HHN, ZHEBOERX CIIARENE R
¥ 800/10 FAZMZ TW5D, AFEBIZIL.
BHNRIRRIED 72 < | EEPRIEFHR X, ALS

(parkinsonism—dementia complex; PDC) I%.
1) FFEHBIZZIRET D, 2) FIENTIERN
BV, 8) N—F Y = AL BEE, %
Ma s E— B IS L CTHBLIT 5, 4) SRl
SERTIE T VY A = — PR SRR AE 22 LB
(NFT) SEPUSHBL S S, 5) AfrE Of
WX T DEICULMFEE LR, o T ky
AR OMREN TH D, Tl 1992 4FLL
[, ALt ALS/PDC O ' HRIRE °. it
FESRRFRIRT R °, SR B 10, PR
RICEET 22 vEAD ) ERALKET O
B %21ToT& e, o, ZUVEAOMIC o
—-synuclein & TDP43EHbEHRHTHZ &
ZHH 52 L7z (unpublished data), A
B O REE O BIT 4 LD REET

25 60. 0 5%, PDC 723 66. 5 5% T, A5 55 B
IZALS 2334, PDCRTH-6 % H Th D,
FefF ALS/PDC DFIERKIEL AR TH 5723,
FrE OHIBIZER L, R—ZR7NICEET D
FIRE 2~ BE N L BIEHRR OB S
ITHEETH D, LnLeRb AT IIVRIER
HKIHEDLRVWER B L FITHERNE OF
TEHRHMXIEFE LI LRV DT D
NETICRIEEDHER SN TN RN EMnD,
H—BREE LY S EROBEHR R
BR 172 EOM BRI L 22K FEETH
% ATREMEA @ VY, AL ALS/PDC 2V T, £
FEHI AT IBAS A FRIR] & BREEIR 7203 = 8 B LT
HERLTND, &) ZEPRBINDD,
BRiE A1 I2BE L TR AR e r 28I H B &



PRIZICGGEH SN2 b DIE A, A1 B
RS TRAT. B8 X OS R R F# Ofdts
B BEH CTEBENE RIEWVRH H0NNTD
WTHBNZL TV BERND D,

2. WO B

AAFZETIE, ALS/PDC DRI a1 & H

ZT5Z L AMET . ZRMXIZITE
FRZ ST bDOPEE L, FERALND
BREEIK -0 DR 712563 2 W59 28 AR
DFIIEIZ D> TV D eSS, Bk
ALZIE, #LBF ALS/PDC 8 & £ DMz ¥ &
LR O—MAERDO DNA 7477 ) —%

HREL, HBROBEMER F2REL

Case—Control association study &35 Z 72\,
ISR F 2R ONICT 5, —HTHR
BSR4 A I C BEEAEA B 5 - 0D mRNA
FRBT 24TV B EERE A, FH S mRNA B

HOGMELEFPO LT T u—F 5235,
3. WDk
OB ALS/PDC &3 & & D i 3 L V%%
HIX D E RO W /1% 45 THRIM., DNA
ATV, DNA T4 75V —%EET 5, 500
NG UL EowiEss BiE4, @ HEOK
JRZMEAGAR B S 248 L case—control B
BN L ) DU A RESEHT 21TV, TR
BB n T2 RET 5, OWAT L CEsmiE
5T DRI 21T H, O—TF7, BEFIRAN
B & AV T mRNA SEBUARAT 2 1TV MRl B s
T OFRBLEfER L., B E DX BT
LN case—control PBHE ST ESF VAT A4 K
BB HTIC ST T 5,

FER R
1) DNA 74 77 U — DS 51004 %5 D
FB L OMZE & KI1T004 53 0283 il
EDODNA 9477V —%ELT-,
2 T ATAL RAAT —
3) O EMELEAIENT - S—F 0 R EE
&fnf(alpha-synuclein, LRRK2, parkin,
DJ-1, PINK1, ATP13A2) . F350E B s 1
(APOE4, MAPT, PGREN, TARDBP. GSK3 /5

). EEh= o —u B AREE R 7 (SOD1,
SOD2, SOD3, ALS2 alsin, SMN1, ANG,

VEGE VCE VAPB, DCTN1 CHMP2B)\Z >
WT, BEROEROFIEARE LTS, 73
TOBBTFIZOWTERIIFBO o7z, F
7=. ¥4TL T{T>7= Gene dosage analyses
(MAPT, alpha-synuclein, TARDBPE, GSK3 /3
, parkin) \ZOWTCH R ZRD /2o T2, &
BT, HEMEALSOJH KBS T & L T20094
Bz ﬂﬁéhtFUS/TLSﬁﬁ%@ﬁ’ﬁﬁ AT
ST, BEERO N7,

@) TRPM7L1E% NV T R~
IV LOFENCEE L, 77 LEFITI A
T AEROFED L TRPMTEIA 712
b\T*ﬁﬁLtﬁ FEOHER CIXE— DA I
Do,

@ TDP-43& M : 20064123 A X7 ALS &
HTERAR SRR 58 EIE OO A A el | 2 R B A L HH B
+ 5 TDP-43% [T DN TR | Sk
LSRR L7z, ACBFALS/PDC 561 T Dk
BT, AFTHERE &R ORI IS
TDP-43f5MEE AR 2789 72, ALS/PDCIZ,
tau, «-synuclein, TDP-4303 & L CEHE
THRETH D Z Lo 7-, TDP-43i&1s
%Lvﬁﬂ%nm VAN f:o

@ OPTNHEH : 20104 (T AR MEALS D FEJE
ot & LTRESILZOPTNE HIE, fift
ALS/PDC OFfEE =2 — 1o BN\ TE
REMEAL LI LT, BB
BRE ot

® Ataxin B{&ENT - BIE, ALSO Y 27
BIa & LTHE SN ataxiniBIa 1D
poly Q HERIZHOWT, T2 HED TV D,
4) mRNA FEBUFHT: 2 E TITE b2 i
b & HUREN A V72 mRNA AT o0 B A

FRES %,
5. EARRERmILHE

(WFgef s, wFge
=Y

SyHHE R ONEEERTIEE 12

(RS0 (B 14 1)

1.Naito Y, Matsuo K, Kokubo Y, Narita Y,
Tomimoto H. Higher—dose glutathione
therapy for Parkinson’s disease in
Japan: is itreally safe? Mov Disord.
2010 May 15;25(7) :962; author reply
962-3. Fi A

2. Kozagawa, and Kushimoto Kihira T,
Yoshida S, Murata K, Ishiguti H,
Kondo T, Kohmoto J, Okamoto K, Kokubo
Y, Kuzuhara S.
incidence and clinical features of
ALS in the Koza, area of the Kii

Changes in the



Peninsula—from the 1960s to the
2000s (follow—up study) Brain Nerve
2010 Jan;62(1) :72-80. i

3. Lin Li, Manabu Funayama, Hiroyuki

Tomiyama, Yuanzhe Li, Hiroyo Yoshino,

Ryogen Sasaki, Yasumasa Kokubo,
Shigeki Kuzuhara, Yoshikuni Mizuno
Nobutaka HattoriNo evidence for
pathogenic role of GIGYF2 mutation in

Parkinson disease in  Japanese
patients Neuroscience Letters
Neuroscience Letters

479(2010) 245-248 it

4. MREE, NAREER. B, B
F5hn HEEPEY o & AR AL JE A
FENAL 73 (1) @ 60-69,2010. ##i

5. Kenju Hara, Yasumasa Kokubo,
Hiroyuki Ishiura, Yuko Fukuda,
Akinori Miyashita, Ryozo Kuwano,
Ryogen Sasaki, Jun Goto, Masatoyo
Nishizawa, Shigeki Kuzuhara, and
Shoji Tsuji. TRPM7 is not associated
with amyotrophic lateral
sclerosis—parkinsonism dementia

complex in the Kii peninsula of Japan.

Am J Med Genet Part B
Neuropsychiatric Genetics 2010 Jan
5;153B(1) :310-3. ##H

6. Akihiro Shindo, Yasumasa Kokubo, Ken
Kagawa, Yuichiro Ii, Ryogen Sasaki,
Josep Dalmau, Shigeki Kuzuhara,
Anti-N-methyl-D-aspartate
receptor-related grave but
reversible encephalitis with ovarian
teratoma in two Japanese women
presenting with excellent recovery
without tumor resection Eur Neurol
2009;61:50-51. A HA

7. Hiroyuki Kajikawa, Yasumasa Kokubo
Akira Taniguchi, Yutaka Naito, and
Shigeki Kuzuhara, Juvenile Muscular
Atrophy of the Distal Upper Extremity
(Hirayama Disease) in Two Lanky
Look—Alike Brothers The Neurologist
2009 Jul;15(4) :220-2. #AHi

8. /IMARBEE /8—% 2 RRAER S
(77 L. fefER)  BARERR 67 H
Fl5- 4, 2009/6, 259-263. A wc M

9. Morimoto S, Kuzuhara S, Kokubo Y
Increased oxidative stress in
patients with amyotrophic lateral
sclerosis/parkinsonism—dementia
complex in the Kii peninsula, Japan
Mov Disord. 24;1:123-126, 2008. 4

=
At
10. Hiroyuki Tomiyama, Yasumasa Kokubo,

Ryogen Sasaki, Yuanzhe Li, Yoko
Imamichi, Manabu Funayama, Yoshikuni
Mizuno, Nobutaka Hattori, and
Shigeki Kuzuhara, Mutation analyses
in amyotrophic lateral sclerosis/
parkinsonism—dementia complex of Kii,
Japan Mov Disord. 23;2344-2348, 2008.

e
11. Toshiki Maki, Yasumasa Kokubo,
Suguru  Nishida, Hideo  Suzuki,

Shigeki Kuzuhara, An autopsy case
with non—herpetic acute limbic
encephalitis (NHALE) Neuropathology
2008;27:49-61. HFHH

12. BTHF @ AR FEE ' HEIR
EEANEN I RN e ﬁzﬁﬁ 53
' HTHLO SPGA BAR F AR AFROT-FK
TR IEE O 72 MU T8 (P 95 A SRR B
% @ & K 1 Brain and Nerve 60;
187-189, 2008. #&Fih

13. /NAPREER #RE IR BB ZEMEIE D VR
&%@,%{jgéﬁﬁuur%{ﬂ %’Ef&ﬁ:%#
7 14(5) 2008. 7 3¢

14. /NMASREEE TDP-43 Modern Physician
2008:28;1794-1797. 23t

(=R GH30M)

1. Tameko Kihira ", Sohei Yoshida Y,

Kazusi Okamoto ?,
Yasumasa Kokubo *, Shigeki Kuzuhara
9 A follow-up study of ALS in the
Koza/Kozagawa/Kushimoto focus area
on the Kii Peninsula from the 1960s
to the 2000s— a new clustering of ALS—
Symposium on ALS/MND Orlando, Florida,
2010/12/11-13

2. INAREEE | BIEUSH, N LrER SR %
RETLHH, BROBRTI3HFELEFL
Toeft ALS @ 1], 55 38 [RIRHIRFRFESH
FREES 2010/10/30-31 (g

3. EghsE | FHEHRR 2 REEORART
By NN NS N[N (SR N =
g6 0, INAGRERE L B EUSRE 1 IREE
%L/*~%yy>ﬁ%ﬁmiéfMﬂ%
p.PSOBR H A N E R F K=
2010/10/27—30 K=

4. Y. Kokubo, Y.Nakayama, S. Kuzuhara., A
Biological Marker of Amyotrophic
Lateral
Sclerosis/Parkinsonism—Dementia
Complex of The Kii Peninsula Of

Tomoyoshi Kondo 2,
4)

Japan. —Analysis of Cerebrospinal
Fluid Phosphorylated Tau- 7th

International Conference on



Frontotemporal Dementias
2010/10/6-8 Indianapolis, USA

SORHEDERER V. 20T P, mAUHEE Y,
FNG— D RN Y B
kS BRI P, 7 Hez ¥ &
BB D e VP R T B
HIEZ Y Mo REICY NAREEE P
BRSO AT V. FILGLEE
D REBIEZ L FTDP-17 Ak 7= B A
N TUREBNZIUF D MAPT, PGRN #&fx1-
AT, &5 48] MDSJ 2010/10/7—9 I
B

6. ZEFR 1. AL 1, 20 EIUGAEE 1, o
2, FEE 2, Ex REIC 3, /DA
TREEE 3, BJFUSR 4. KEFEM 2, Ik
HAEZE. ARANR—F Y UHRBAEIC
BT 5 GICYF2 DIEFfREATEE 48] MDSJ
2010/10/7—9  Hp

7. BEIIGLASET . HERIE 2L KIEEDEREST
AR e L il b Ea KRR
o ANARERE P, B RS . IRERE
. MBEEAR—F Y UIRICBT D
PLA2G6 p.PS8O6R % 4 [A] MDSJ
2010/10/7—9 #U#R Yasumasa Kokubo,
Amyotrophic lateral sclerosis (ALS)
and parkinsonism—dementia complex
(PDC) of the Kii peninsula of Japan.
Clinical and

neuropathological
review. NeuroTalk-2010
2010/6/26, 27Singapore EXPO
Singapore

8. /INALREER ' BEUSRHE, At ALS/PDC
@ MRI FTR.: VSRAD plus % FHV 7= figdlr
51 [AIFRFR 24 2010/4/23-24 B

9. FFHT L HEHERFEL ARR 2R
VEEA ° TR ATt 0 AN
CREEE ©, Bl ast . W BN A e A
SRAFALIE 23 Iz 351 2 FIE R OHERS
RN OME 51 BIMRER
2010/4/23-24  HE

10. Kokubo Y, Kuzuhara S. FDG-PET study

i lateral

in amyotrophic

sclerosis—parkinsonism dementia

complex in the Kii peninsula of Japan.

20th International Symposium on
ALS/MNDBerlin, Germany, 2009/8-10
December

1L DAREEE 1, T/ BFH 2. AREZ

3, M3, B4, REFR =4

fEr REIT1 R IH 3 PEERIES: 2,

BFER 5, . i AR, kRO
ALS/ 73— 0 VERBAYER AT BT D
TRPM7 i&fn A RICBT 2 M, & 28
Bl B ARRBEE TSR 2009/11/
20-22 fiifs

12. /ABREES 1. EART N1, B JSH 2,
WS, IMERIZ 24D ghost tangle & fF
ST REFR—F Y UREIEES
(PDC) @ 1, %5 37 [A] FGPRAhRR 5 HE
GRS 2009/11/7-8. K

13. MAVREEE 1, JR BHF 2. AlMEZ
3, WMHT3, B R4, fEHR =4,
Pere RRIL1 thRE  NE3, FERIEE 2,
BFER 5, . i AWK, ReEEO
ALS/ 73— 2 VERBAYER AT BT D
TRPM7 15128 FLIZ B3 2 M, &5 3 [|]
MDSJ. 2009/10/ 8-10 {h)ll

4. PP B, a2 KRB, ANMAREEE . B
AT, ZE~Y, Bid BRI, MR
BN ZE 2 & 0F L7=. SLE O 1 #Kafs], 45
1 [B] fhRpEL Sy M54, 2009/10/3
4R

15. HATHEF, ADAREER ., 2 REBJC
Wik . EARF., SR T ¥
Jit L, FDG-PET 2Wric G2 Th - 7= fh
PFrad K= 2D 1], %20 [\ H
AR KE. 2009/9/4, 5

16. IR, MREE, Ex KRB, &
AT, BEEZECE ., BATE, 5 H48.
WARBEA, VX ~TRNER LI,
MY RIS A DR U 7o FE A I ) E
® 1 H, 550 [B] ARSI
2009/6/27/ 4=

17. PRI B VA ETERE A 2 AL R 2
fAHIETT 5. = =REEHR °, NALREES 4
EABIN, B RR, R —mfEo
B ik b % &~ 2 L 7= Paraneoplastic
sensory neuropathy @ 1 Hff]. & 50
[l B AR PR, 2009/6/4-6
FEINEERT R — FAR— L&A,
M DERRS#EY

18. /NALREER 1 & AT 1, B S5H 2,
SR DENBE & o T fi =%
VRRFMEMLA (PDC) @ 1 f31], &5 50 [A] H
AR SR, 2009/6/4-6 HFE
JHEBEBRH VAR — FER—LER, H
Db EESES

19. A0 &, R, PR B R
JIHEz, DAREEE, fEx REIE, #K
HAE&E, BAFM, A& DL WVITHEK



1 % A U 7o fly 22 #6140 5% s { b g
(ALS) B OFEt. 5 50 [A] H AAR#E
SRS 2009/5/20-22, G

20. Ex REJG, mEESE, DMARES,
WiE &, EAFR., IsMEE KT
RKOZENAH R 22 Mg s, 2 50 Al
HAMRRRF e 2009/5/20-22, 1l
AN
=

21. /0 ® 1, ExRBI 1, ADALREE
E 1, BABM L, IHEFs 2, SEE
fifi 2, AT BRI R U7 iR
® 2%, % 50 [ HAMBEESRS
2009/5/20-22. fii&

22. /NABREEE | #2250 ALS/PDC 1235
I} % FDG-PET COMF, #13F ==
—O A A= T T LA
2009/2/7. 4 HE

23. INAREES ', BRUSHE, Z2EOEN
BEZ o Tofd oS —F o Y R EE
& (PDC) @ 151, %5 36 [A] ERARIHEEIH
PHIREESS  2008/11/15-16. [/

24. Y. Kokubo MD, PhD, ' M. Endo, ! T.
Arai MD, PhD, 2H. Akiyama MD, PhD, 2M.
Hasegawa PhD, 2S. Kuzuhara MD, PhD.
Immunohistochemical study on
phosphorylated TDP-43 protein in

amyotrophic lateral
sclerosis/parkinsonism—dementia

complex of the Kii peninsula of Japan.

Bo26 Ml B OAGREE T SRR
2008/10/10-12 H A

25. Y, Kokubo, S Morimoto, S.Kuzuhara,
Increased oxidative stress in
patients with amyotrophic lateral
sclerosis/parkinsonism—dementia
complex in the Kii peninsula, Japan .
5 2 [A] MDSJ. 2008/10/3-4 IL#R

26. Y. Kokubo MD, PhD, ' M. Endo, ' T.
Arai MD, PhD, ?H. Akiyama MD, PhD, 2M.
Hasegawa PhD, 2S. Kuzuhara MD, PhD -
Immunohistochemical study on
phosphorylated TDP-43 protein in

amyotrophic lateral
sclerosis/parkinsonism—dementia

complex of the Kii peninsula of Japan.

6th International Conference on FTD,
Rotterdam, Netherlands; 3-5
September 2008

27, B R, AREES °, fex REJT
5, WNIRE., MR E 2O T A

VIR UCERE, B H AR
B dg i 54 2008/6/14 4=
[E PR ik

28. /NALREEE . B RUSHE, IMERIZ LRy
%< D Lewy /WMERZE % L 7o 70k
tALS @ 1 FRafl, 55 49 [B] B AApRE
JRHELEARRE . 2008/5/20-22 fivYR

29. /NAREEE . B RS, At ALS/PDC
DOIRIMGES > F 75 7 4 — 1 eZlS %
UWNTRRET B 2 . BE 49 [B] B AR
&84 2008/5/15-18, Rk

(& Dfth)
AR I D

URL:http://square. umin. ac. jp/ALS-PDC/ac
cess. html

6. WFTTRHRK

(D) WFgefas

NAE EEE (KOKUBO YASUMASA)
ZHERY - KPPEETFRFER - GlAT
FgeE &= 1 60263000

(2) Wrgesr iR

BIE R (KUZUHARA STGEKI)

SRR IR FR T - PR IR A R R R R AL
SR - R R

iFgeE &« 70111383

Bl 543 (TOMIYAMA HIROYUKI)
NER B - BREAFSER - Bh#
W7eE %5 : 20515069

(3) HHENFFEH



	１．研究開始当初の背景
	２．研究の目的
	３．研究の方法
	４．研究成果
	５．主な発表論文等
	６．研究組織

