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Mutations associated with copy number variation in
neurological disorders
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It has been demonstrated that a number of regions in human genome shows copy number variation.
Some of them are apparently associated with disease conditions. In this study, we performed
genome-wide survey to detect CNVs associated with disease condition using samples from familial
cases with neurological disorders with unknown etiology. This analysis revealed that there are several
regions with CNV in normal controls. In addition, we also found apparently pathogenic CNV in familial
case with dementia.

AR AERH
(EHHAL : 1)
[ERES ST [ & @t
2009 4 )& 8,200,000 2,460,000 10,660,000
2010 )% 7,500,000 2,250,000 9,750,000
2011 4EJE 7,300,000 2,190,000 9,490,000
W F 23,000,000 6,900,000 29,900,000

T an s gl Y N e
B OSE - ME - NRSRERRES: - MR NELF
F—U— R MRER, BEfrabv—8, TAYANAL I

=T RHBHN, R af—ra—=
TN BT EHARNT 21T 5 1TIX, KB 5

1. WHZERRAR S DT R
t ~7/ & DNA IZT8 a2 B =%k

{t. (copy number variation: CNV) M{EET
LZERHLNTENTND. ZOFDOHKD
D a2 =D, FEEDRBOIIEID
BHET5ZLRHELMNIEINTEY, B
RBIATERLLTHERINL TS, —F,
BEMEBOFHIRRER T OREIZED
YR 2 B L TRy Yy a )b — 7 o—

FH L ITR—RKEBEDOEHDOFE R EEFRET
HVENRH T, 2Ok 5 RERE) T 70
—FIZLY, ZL OFRRBETORENTH
NTETRRFEND DT, +oBEDE
FREOEMPREE/NF R BRI o
A TOEZRDFTNEN) 1X, JFRINELE T OB
RICHEZE L TV 5. ORIy —7



oY —FHWET T V— AT L DN
FRICEBNT LB (2R
INRRTR E) HfE ) Bin T A BROREN AHE
[l 57278, CNV OFR 72k IR 72 N 8
RMTH S

2. e B
AT, Bl rat—HKoZB oL
BRAD=ZANIT =B A&, F&HO
7 ) MEMN AR A2 WS Z & T, CNV 2B
W BETEREZRETHIZEEEMNE
L7z,

3. WFgEDH ik
() AVIX T VvATF RFe—T2Hi
<A 7 a7 VAT

25 LrElEA HEE (1000 5201 L, K
FAGALERIZ 0 300-600bp D7 5 7 A L k%
ERR L7z, BE—=RXF T LDONA TV HAE
—Ta rETY, NI AT—FBIZLHMEK
D%, W AT, AX ¥ F—TT—
ZHEMVIANTE. ~A4 27 a7 A%, Human
Omni Express BeadChip Kit # T %
1T-7=. Z® beads (21X 733, 202 @D~ —H
—PEEINATEY, 27 L% 4. 1kb
THEL TS, o7 —#I3,
KaryoStudio % VT CNV f#Isk & AT 44k L7=.
(2) &% 7 LSNP T LA & T kT

BAR T2 B % & BEfEAT 2 K5 O 5
Z L /3F[RE7Z: Genome—-wide Human SNP Array
6.0 & FHWCTHT 21T > 7=, T TR LT
SNP £ % Genotype Console # FAVCiEInF
av—HAEEH L.

4. WFFERE

AV IXITVEAF R ua—T 2Rz~
A 70T VA RITC X DREEEICBIT D OV
F

s E 54 D4 ) I DNA DAY ) D ONV
ERRELIZEZA, TRIO XS RicEHD T
J AEIRIZ ONV 2380 7=, JERIEIZ L - TH
CNV DA R72 > TR Y, NV [IfFET

b EEkMER B o TIFEL TUe.
’E§§:§z=:aéﬁ
RoE-E 8007
E*
H--g 8- 8 8 gl
g

(2) FHEMERIEF RIZE T D ONV BF O
i
FIRMERIEZ R OH T, FRIRT XD
W2 21 BRARICER a2 —RkoEh%
L &9 fE 2 58 H vz,
Again (>100kb), Vloss (>100kb)

SN )

TR T i
AR

LR B S

AW
I G
QTR
R
- (IR e
LA Dl

QU

ST

(IR
=R TR
GIEL]

o —
] b4
- &

= (W1l
s LKy

=([

Ba o B —Hongr Lz Eis 8
BiX951kb TH Y, ZOFEBIZIZT IvA R
HiBR{AR % o 77 (APP) &I+ &EH T
7.

(3) UTILEZALPRAE AN -BEIG o —
B fEHT

FCD SNP 7 LA TR L7 CNV S5 2 fife
R BHDIT, APPOTT Y7, 16, 2058
s v be2icre—7%RELY T
XA LPCRICEDBIBZTEEZIELZ. v
ha— kb U, FHMEGRAERIES CldE
R BEH) L5 fFICHEIML TR Y, APP IZE
BRELT TS Z PRI NT-.

5. ETrpggFam L5
(WFFEREH . WHIEHE R OEEENTTEH 12
ES )

UdERsrmsc) (B 15 14)
1) Miyashita A, Koike A, Jun G, (13 £4l%) ,
Ikeuchi T, (42 41%) , Kuwano R. SORL1 is
genetically associated with late-onset

Alzheimer’s disease in Japanese, Koreans and
Caucasian. PLOS One 274 (in press)

2) Riku', Ikeuchi T, Yoshino H, Mimuro M,
Mano K, Goto Y, Hattori N, Sobue G, Yoshida
M. Extensive aggregation of a-synuclein and
tau in juvenile-onset neuroaxonal dystrophy:
an autopsied individual with a novel mutation
in the PLA2G6 gene-splicing site. Acta
Neuropathologica Communication 7% &t 45 (in
press)

3) Omoto M, Suzuki S, Ikeuchi T, Ishihara T,
Kobayashi T, Tsuboi Y, Ogasawara J, Koga M,
Kawai M, Iwaki T, Kanda T. Autosomal




dominant tauopathy with parkinsonism and
central hypoventilation. Neurology £ &1
78:752-764, 2012

4) Ikeuchi T, Katsui T, Kasuga K, Hirose M,
Nishizawa M. Parkinsonian features in a
patient with diffuse neurofibrillary tangles
with calcification (DNTC). Parkinsonism &
Related Disorders £ #¢ £ 18:649-650, 2012

5) Kobayashi J, Kuroda M, Kawata A,
Mochizuki Y, Mizutani T, Komori T, Ikeuchi
T, Koide R. Novel G37V mutation of SOD1
gene in autopsied patient with familial
amyotrophic lateral sclerosis. Amyotrophic
Lateral Sclerosis At 14:570-572, 2012

6) Kasuga K, Nishizawa M, Ikeuchi T.
a-Synuclein as CSF and Blood Biomarker of
Dementia with Lewy Bodies. International
Journal of Alzheimer s Disease it
437025, 2012

7) Shiga A, Nozaki H, Nihonmatsu M, Kawata
H, Arima K, lkeda S, Tanaka A, Nakano I,
Ikeuchi T, Nishizawa M, Onodera O.
Cerebral small-vessel disease protein HTRA1
controls TGF-B1 signaling via cleavage of
proTGF-B1. Human Molecular Genetics
@i 20:1800-1810, 2011

8) Kasuga K, Ikeuchi T, Arakawa K, Yajima R,
Tokugake T, Nishizawa M. Predominant
executive cognitive deficit and cerebral white
matter lesion in a patient with fragile
X-associated tremor/ataxia syndrome
(FXTAS) Case Reports in Neurology # &4
3:118-123, 2011

9) Yokoseki A, Ishihara T, Yamada M,
Murakami C, Tsuchiya M, Date H, Sato T,
Tada M, lkeuchi T, Tsuji S, Nishizawa M,
Onodera O. Genotype-phenotype correlations
in early onset ataxia with ocular motor
apraxia and hypoalbuminemia. Brain # i A
134:1387-1399, 2011

10) lkeuchi T, Imamura T, Kawase Y, Kitade Y,
Tokutake T, Yajima R, Tsukie T, Miyashita A,
Sugishita M, Kuwano R, Nishizawa M.
Clinical characteristics and evidence for a
common founder in Japanese families with
MAPT R406W mutation. Dementia Geriatric

Cognitive Disorders EXTRA it
1:267-275, 2011

11) Shimizu H, Yamada M, Toyoshima Y, Ikeuchi
T, Onodera O, Takahashi H. Involvement of
Onuf’s nucleus in Machado-Joseph disease.
Acta Neuropathologica £t #ifi 120:439-448,
2010

12) Hasegawa A, Ikeuchi T, Koike R, Mataubara
N, Tsuchiya M, Nozaki H, Homma A,
Idezuka J, Nishizawa M, Onodera O.
Long-term disability and prognosis in
dentatorubral-pallidoluysian atrophy
(DRPLA): a correlation with CAG repeat
length. Movement Disorders 25 7t A
25:1694-1700, 2010

13) Fu Y, Nishihira Y, Kuroda S, Toyoshima Y,
Ishihara T, Shinozaki M, Miyashita A, Piao
YS, Tan CF, Tani T, Koide R, Iwanaga K,
Tsujihata M, Onodera O, Kuwano R,
Nishizawa M, Kakita A, Ikeuchi T, Takahashi
H. Sporadic four-repeat tauopathy with
frontotemporal lobar degeneration,
parkinsonism and motor neuron disease: a
distinct clinicopathological and biochemical
disease entity. Acta Neuropathologica At
120:21-32, 2010

14) Okazaki K, Fu Y-J, Nishihira Y, Endo M,
Fukushima T, Ikeuchi T, Okamoto K,
Onodera O, Nishizawa M, Takahashi H.
Alzheimer’s disease: Report of two autopsy
cases with a clinical diagnosis of corticobasal
degeneration. Neuropathology 5 5c &
30:140-148, 2010

15) Kasuga K, Tokutake T, Ishikawa A,
Uchiyama T, Tokuda T, Onodera O,
Nishizawa M, lkeuchi T. Differential levels of
a-synuclein, p-amyloid, and tau in
cerebrospinal fluid between patients with
dementia with Lewy bodies and Alzheimer
disease. Journal of Neurology, Neurosurgery
& Psychiatry #:#%¢ A 81:608-610, 2010

(F=seR) Gt124h)

1) thHIESE, 4B sk, L EE, 5 e,
NS, BRIREERR, BHASEEDR, PR,
KT, KHERE, EREsE, REHE, A
JRBEE], A, AR, JNEPSRER, PHIE
I, MmN G FhEEEhR AT 2 u A N e



£ 5 FERMIE HDLS OEGIR « BIRFHIAR
Mr. 26 54 [r] H AR S2s 2013.5.31 T

2) 4By ek, M IESE, /NUTSS, il H R,
selllE, BFRER, BHRRER, mEE(,
A7k Eh T, SKHEE, SAER, REE&E, 4
JR AR E], TR, EAER), ANEPSERR, P
EE, N B MRREERE A T 2 n A RE
£ 9 BENMIE HDLS 12 31F 5 CSF-1R v
FIOARERH OfNT. 55 54 0] B Afbik
£ 2013.5.31 H AT

3) WiN fd. 5 3B H AR EMTK
2>, Late Breaking Symposium [37=72%F
AEMERRAE A RRENR A b e T — &
9 AP A MEE (HDLS). HDLS D4y 95
RELHEZFRE LT HMER L DORY.
2012.5.25. HUK

4) A Bp ek, M IER, /NI S, 5ol HUE,
flRHfE—, MBS, S, PEiRIEE,
NEPRRER, HRPN fR. EEMERAEE 2T
% FVE IMAE : HDLS B3 ¢ CSFIR 28 52,
MRI AT HL, B, WEMEOmME. 31
[0] B AGBAE 2 2012.10.26. - < IEH

5) VEEFERE, RSN, EREFER, THREZ,
PEIBIESE N & VR Z R ZRIK
LR11(IZ XD 7RV REHE (ApoE) 7 A
V7 — MR OFREIFEAE. 55 35 [R5y
FAEWEE. 2012.12.14. 18

6) A=, AMHET, FEWEA, KEE,
PRHEAEH, B, SR, AE=E—,
BIEE, W . M7 IuA RT XA
X TF— B S E D ER IR A Z AR R PT AL,
APOE, I+ ABHLMAR. 2 31 Bl H AGRAVE
4% 2012.10.26. < L

7) M B, SELT, ZHRmEZE, EETE, K
Bl ERFER, &T7HZ, FBREE,
WEE L=, HARHERE, R0, vEiE
B, T g v —REE - R TICk
2 R LR1L O, 55 5 2 [l B A4
54 2011520 4R

8) fEEtZE, N, A EE, REME,
AIREE, HEBEE. p7InA Rick?
mRINDGLZ U Ui BIT A A A
Voo 7P LEEORE. 5§ 5 2 H A
4 2011519 4R

9) N, FHAEE, BT, )R,
K TFSFRL, ZWPE =) FIEEE, fERi
DGR 2 3 5 % 7857 R406W £
B0 O FIRVERREE. 55 51 8] A ARMRHE
4% 2010.5.20 HUE

10) fERZFEA, WV G, & B EE, HiR =,
/NEPSRER, PHVRIEE. B 7S v A NRAEME
AVAING U Iyl N b STy I B VS
Voo 7P EEORS. 551 [ H A
54 2010.5.20 HUR

11) fERFEf, FEHEE REEZ, A)IE,
WILE, FEEMEZ, FEEES, N .
L e —/MARIZRENE (DLB) OFTHL/NA A
~—H—: Bk o > X7 LA > ELISA
ER. 5 29 [B] B AGRAVE B IR S
2010.11.5 4 &=

12) MupN fd, P, =HmEE, HEETE, K
B, ERFER, FBARE &1TEs,
HAGRBRE, W zsE, e, mhisE
B, T oAg~—JREE - iR Ci
ATYANE LR1L 239095, 25 29 [0] H AGR
FESFEES 2010.11.5 4=

(XE) G4tk

1 N . PAETAE, FRAEERE
Q&AJ, 2012

2) i fgE, fth. Progranulin. HARERER |
PAEES (1), 2011, 103

3) MN R FEAERIRERENE DY BB
. 2011, 1809

4) HLPN B . SORTE T AT — T —,
s, 2011, 2122

(PEZEM PEME)
ORI GHoh)
LAY
T
HEFIFE -

FEYE -
T
HFEEA R -
ENS DR
OFskH (GHo )
T
T
MR -
FH¥E -
g
BASFA A
ENS DR



(Z Dfh)
R B D

6. MFTCHERR

(1) Wiz
N fd (IKEUCHI TAKESHI)
BB KT - WFICHEMEREE - HEBUR
FEE %5 20372469

Q) WFgeorE 7a L

(3) HEEMFTEE
ZH7 5 = (KUWANO RY0Z0)
BB KT - IMBFZERT - 2d%
WFEE %5 20111734



