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Analyses for extracellular matrix in neuronal stem cell niche of aged brain
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The subventricular zone (SVZ) is one of the area for neurogenesis in adult brain.
In the SVZ neurogenic niche, specialized extracellular matrix (ECM) structures, fractones contact neural
stem cells. We previously showed that heparan sulfate ﬁroteoglycan in the fractones regulate the growth
factor activity and promote neurogenesis. We analyze the effect of aging on structure of fractones and
composition of ECM molecules. Here, we report that fractone size significanth increased but fractone
number significantly decreased with aging. Furthermore, we observed that the heparan sulfate chains
contained in fractones were changed with aging. These results suggest that the change of morphology and
specific composition of sugar chain in fractones may be related to decrease in neurogenesis in the aged
SVZ.



B X C—19, F—19,.

1 AFZEBIAE S P D7 =

UTAED iPS HIAFZE DRLRZIC L 0 | Mk
BEOFEIUL L 2ICHEA TV D, MR
1B P K OV AE 1 Lk o6 0 I 2 3% 289 % “In
situ MRITEFE TN T, MR O T8y A il 1)
T LM R O BEEMILZ N E TLL R
Ak SN T & 7o, BWEIRIZ I T DMk
T a e o720 Ml & At BR B o
DEAEHIETHZ ENEETHD, Bilb~
R ZY—h (v hY v o 2EAE) 1T
HERE S TR E DO & LT HLRAN L 23
STWDHN, TOEBIIFFETHD, HiF
IX. 2005 XD A H
THDH/T A K5 Mercier 181 & H[EAF5E
Z BR GG U AR T AR 2 32 D I E T AT ICAETE
T DAL =~ F “fractone” DI HE %
fif B L Tk 7= (Kerever et.al StemCells 2007,

fractone DI A,

Mercier & Arikawa-Hirasawa
NeuroscienceLetters 2012, Douet V et al
INETOME
FAET D~ 8T UHRIREE 23
FGF DO RRFZ RESE. ZD Tty 7
FTadlEd s a2 R L TE, — K
BRIz I T b B 7o R e R IR 23 A4 £ 0 2 RE
NSV | RAEMREHERE RSN DN, &
LD | FRFTAERIME T2 2 L3
NTW5D, O FHBITE oI &
ZAMGAYSSAN

NeuroscienceLetter 2012)

TIlX, fractone (Z

2. WHZEDHP

ARBFFE CTITIZE T 417 O T = » T
5 C o D HICHARAE G fractone DAL & ik
RHAERROMEEZFET D L2 H L
L7, B @i oo dh CHUBR A8 ) % #E
Frd o 7-0121E, Mildo ik & ffas R T

Z—19 (Gm

)

oM~ b Y v 7 2D B E % ]
W onERHL, Lo, BliZED~ |
V7Y — BB T HBEII R O SRS
W, BRERR A BN 28T RIS X D (DM
~ U v 7 ADWHEE©2) Miast~ b v R
WERL Sy FAE(3) Mifash~ N U v 7 2Ry
OFEREER CHEBEAT - B AR LR A& AR
¥ AGEs) (4) Mifash~ bV v 7 RITHEGT
LA NI A DA ODEMEEFEE T L.
FERCHTE - HAEDOEMBREORREZ AL T
Do

ABFFERRBE O T, FRICRESHEM O kI
K B HEHIK - (FGF2 72 &) OFEAMER Tt
I FNOECETT D 2 2R LT

F1Zt=vFERE * BE-vFER

o BNV RZYF ™\
7U7ﬂm«ﬁm '

rpEHI-L

BRERSE

My

3 npn O

4

Vau REETM)YIRZYF e,
( AEGEARE

JIFBHARE
rEHI-L

_ijgg} .\o
Al
ZHIZRY, FeRIZELY N vy A=y
FufEE~ ) v A=y FREICHET
D HEERE L, @inE O EERSIICHE
BRL 720,

3. DIk
O Hiy~w AL L 7T10-1 13 C57BL6 =
JAEE~Y AL L T2~ AL E



Bz W,

@ AR E AR O — > Th DM T H
AR, IR~ U A TR L7z,

@ Mgt~ ~ U v 7 ADTFREFRIZEAL % i
BRI B AR AT K OVFE 1 SRR RO AT 81
59 D,

@ RIS~ RV w7 2T ROEE
IR LR E, VR Ty b
U7 V4 A I PCR T 5,

® RIS~ b Y v 7 A5y OFIREE
fifi D ZAVIZ K 2 B A& BESHPUA A F 7z
To PR 2 Y 0 e 2 BERRAT 72 & % FT
T AT TR D,

® fEETDHHA MAA O (FGF2 72
E) % in vitro, in vivo CHENIT %,

4. WHIERCR

st~ U w7 2 00o (T 1=, /3—
WA AT=Fr . FTA RV =) R
ek OFE MBI (TEM) (2 X0 Eilm
~ 7 A TO fractone DIEHETFHIZALART
AT o, M~ R Y v 7 X4
DFRBUZ K & 7o AT 72 Do 7=, FEICTHL
£ 317 fractone DIEHE, K& SIFE L L
Twe (K2),

X2 FHBAEREIE (TEM) TO fractone

(3Ck Kerever et al 2015 X V)

YOUNG AGED

7 v W‘*’:—‘Jfl Sl
K A e S &:‘\W,
& LTSN ATy ey @ ¥

A GRS R ol SR

P WD

ZORREZIT T, METHICFETD
fractone %7 I = EREATT L L,
TA REFAEPFAE L, fREK 3R,
TIZVTTILTE~v U AME TR DR
JENE = » T4 fractone OMFAT CTix, K&
SHABICHERL, BERARICED LT
7= (KM3),

3 laminin TS AJL L 1= fractone Mfig

e

Ew £

#

RIZ fractone % ~/X7 ViR EH & 8
DREHPAZ ER LTI 2 A, ~RT U
MEPH R 2 3095 3 G10 TIIHn, &
e L, FEER D o720, 10E 4 Hiik,
JM403 Pk (ELFT¥E X4 5H) T,
AL Tl MR 21 E B A LTz,
FEER I BESHIE R N L TV D 2 & D3RR
STz, Flo, WETHZ 7V 7 &g



%3879 % GFAP Hifk L 10E 4 Filk
TYefa, 3D BHELIZEZ A, B~ T A
IZBNTHMOZEE D fractone & Hfil
LT0naZEnflgsniz (M5),

4 ~INT URBRE OIS

FGF-2
:.’_',;f(_- .. [ BN A 4 R
"’:‘\I . /u ':,\ \
l‘\!,"' vR l‘\..". II ! e e
Sl ‘, ’

YOUNG AGED
GFAP/10e4 L

(3CiEk Kerever et al 2015 XV B|H)

LIEDORERE D . Eilin~ v X TIIpReH A&
= v FHEREL b O REEEALMEIE fractone
IZHUT D RBUy FRITITR E R
HLOD, ZORRE, YA X, BB B
BINbHIPbrol, &b, lERN
T EREAT 2T URRBEH OISR LA
HoHZEaBR L, G L7c (Kerever
et al 2015 in press), HIEHES O ELFH)
ST D RN T & DR A MDD,
PR AL O E a2 H D v 7T v Ry
N =212 ED XD ITHET D)% i
HBLTWD,

5. TR ILE

(BFFRAREE . WHIE 3 S OV A 2838 12
EW )

Mezkims) GF 11 2@ TEZEH
1 Kerever A, Yamada T, Suzuki Y

Mercier F, Arikawa-Hirasawa E

Fractone aging in the
subventricular zone of the lateral
ventricle" has been accepted for
publication in Journal of Chemical

Neuroanatomy. In press

2 Kerever A, Kamagata K, Yokosawa

S, Otake Y, Ochi H, Yamada T,
Hori M, Kamiya K, Nishikori A,
Aoki S, Arikawa-Hirasawa E.
See-through Brains and Diffusion
Tensor MRI Clarified Fiber

Connections: A Preliminary

Microstructural Study in a Mouse

with Callosal Agenesis.

3 Iwata S, Ito M, Nakata T, Noguchi

Y, Okuno T, Ohkawara B, Masuda
A, Goto T, Adachi M, Osaka H,

Nonaka R, Arikawa-Hirasawa E,

Ohno K. A missense mutation in
domain IIT in HSPG2 in
Schwartz—Jampel syndrome
compromises secretion of perlecan
into the extracellular space
Neuromuscul Disord. 2015 May 8.
pii: S0960-8966(15)00153-4. doi:
10.1016/j.nmd.2015.05.002. [Epub
ahead of print]

4 Furuya N, Ikeda SI, Sato S, Soma

S, Ezaki J, Trejo JA, Takeda-Ezaki

M, Fujimura T, Arikawa-Hirasawa

E, Tada N, Komatsu M, Tanaka K,
Kominami E, Hattori N, Ueno T.
PARK2/Parkin-mediated

mitochondrial clearance



contributes to proteasome
activation during slow-twitch
muscle atrophy via NFE2L1
nuclear translocation. Autophagy.
Apr;10(4):631-41 2014

de Vega S, Suzuki N, Nonaka R,
Sasaki T, Forcinito P,
Arikawa-Hirasawa E, Yamada Y. A

C-terminal fragment of fibulin-7

interacts with endothelial cells and
inhibits their tube formation in
culture. Arch Biochem Biophys.
2014 Jan 27

Ning L, Kurihara H, de Vega S,*
Ichikawa-Tomikawa n, Xu
Z,Nonaka R, Kazuno S, Yamada
Y, Miner JH, Arikawa-HirasawA E,

Laminin al regulates age-related

mesangial cell proliferation and
mesangial matrix accumulation
through the TGFB pathway The
American Journal of Pathology .
2014 Jun;184(6):1683-94

Nonaka R, Iesaki T, de Vega S,
Daida H, Okada T, Sasaki T, and

Arikawa-Hirasawa E Perlecan

deficiency causes endothelial
dysfunction by reducing the
expression of endothelial nitric
oxide synthase. Physiological
Reports 2015 Jan 27;3(1). pii:
el12272.

Suzuki N, Numakawa T, Joshua Chou J,
de Vega, S, Mizuniwa C, Sekimoto K,
Adachi N, Kunugi N,

Arikawa-Hirasawa E, Yamada Y,

Akazawa C. Teneurin-4 promotes
cellular protrusion formation and neurite

outgrowth through focal adhesion kinase

10

11

signaling. FASEB J Mar;28(3). :
1386-97.2014

Kerever A Mercier F, Nonaka R, de
Vega S, Oda 'Y, Zalc B, Okada Y,
Hattori N, Yamada Y,

Arikawa-Hirasawa, Perlecan is required

for FGF-2 signaling in the neural stem
cell niche. Stem Cell Res 2013, 12:
492-505.

Nakazawa N, Miyahara K, Okawada M,
Yamataka A, Suzuki R, Akazawa C,
Tomikawa-Ichikawa N,

Arikawa-Hirasawa E. Laminin-1

promotes enteric nervous system
development in mouse embryo. Pediatr
Surg Int 2013, 29: 1205-1208.

Douet V, Arikawa-Hirasawa E, Mercier

F Fractone-heparan sulfates mediate
FGF-2 stimulation of cell proliferation
in the adult subventricular zone Cell

Prolif 2013,46: 137-145.

(F=¥ER) Gt 9 )

1

Risa Nonaka, Takafumi Iesaki,
Susana de Vega, Yoshihiko

Yamada, Eri Arikawa-Hirasawa .

The role of the extracellular matrix

protein Perlecan in the arterial

wall. Experimental Biology 4.26-30

2014  San diego, USA

Risa Nonaka, Takafumi Iesaki,
Susana de Vega, Yoshihiko Yamada,

Eri Arikawa-Hirasawa . The role of

the extracellular matrix protein
Perlecan in the arterial wall.
Experimental Biology 4.26-30 2014
San diego, USA
P OEEL AR BB B
AREs E%. thm BE. Ok S
F. KB #kF] Schwartz-Jampel JiE 5
FEDIFR AR F. /—/L 0 > DFEREH



53 RAAZE Fe DBEREMFAT S 55 [A] B A
TP MRS 2014.5.21-24 (18 [)
g P, FiE HC. Susana de
Vega. Aurelien Kerever, [LH FHi,
?@(ﬁm)%ﬁ R A 1o e
BT D= OEE 5 46 [F
Eﬁﬁaﬂﬁ? ‘HFHel1mEl~ R v
AWFTE R A R 2 2014.6.7-8(44 i
)

Risa Nonaka, Takafumi Iesaki,

\«

Susana de Vega., Aurerien Kerever,
Yoshihiko Yamada, Eri

Arikawa-Hirasawa Role of Perlecan

in the Structural Integrity and
Function of the Aorta. Gordon
Research Conference on proteoglycan
2014.7.6-11 New Hampshire, USA

Eri Arikawa-Hirasawa "Role of

Perlecan in Neurogenesis and
Ageing" Gordon Research Conference
on proteoglycan 2014.7.6-11 New
Hampshire, USA

Takenori Inomata, Toru
Matsunaga, Nobuyuki Ebihara,
Akira Murakami, Eri

Arikawa-Hirasawa

Perlecan-deficient Mutation Impairs
Homeostasis and Wound Healing in
Mouse Corneal Epithelium Gordon
Research Conference on proteoglycan
2014.7.6-11

Arikawa-Hirasawa E, Douet V,
Alarcon VB, Kerver A, Mercier F,

Fractone niche for neuroepithelial

and neural stem cell proliferation:
From early brain development to
adult subventricular zone Society for
Neuroscience annual meeting Nov

9-13 2013 San Diego CA USA

9 Kerver A, Yamada Y, Nonaka R, Mercier
F, Arikawa-Hirasawa E. Age-related

alteration of extracellular matrix in
the subventricular zone of the lateral
ventricles. Society for Neuroscience
annual meeting Nov 9-13 2013 San
Diego CA USA

(Z DAfth)
R B_N— U
http://www. juntendo. ac. jp/graduate/labo
ratory/labo/rojinsei_shikkan/senryaku. h
tml

6. WFZTHLRE

(1) WFgeaks

EIEEE (HIRASAWA ERT)
JIECR B2 Ko 5 i 5e R e
(W77  : 50245718)



