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Regulation of cellular cytoskeleton by the soluble LDL receptor
family with the application for novel anti-atherosclerosis

therapy
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WFZER R OMEEE (L) : Soluble form of LR11, a member of LDL receptor family, plays an
important role in the pathological phenotypic conversion of intimal smooth muscle cells.
The aim of study was to clarify the mechanism underlying the regulation of cytoskeleton
reorganization to achieve the acceleration of cellular migration and adhesion through
the LR11-mediated pathways, the involvement of sLR11 in various diseases, and the basic
significance for the development of novel therapy against atherosclerosis. The results
obtained from the cell-biological, animal or patient analysis has shown that soluble LR11
is important for the common mechanism underlying the migration for floating cells as well
as attached cells, the differentiation of adipocytes, and the development of vascular
injury. These results suggested that the target regulation focused on the molecule
contributes to the development of novel therapy to regulate the cell migration in the
fields of atherosclerosis and also in other diseases.

AR E R
(BREHAT - 1)
[ERESES: keSS & @k
2009 R 5, 800, 000 1, 740, 000 7,540, 000
2010 4R 4,200, 000 1, 260, 000 5, 460, 000
2011 B 3, 300, 000 990, 000 4,290, 000
I
FHE
i & 13, 300, 000 3,990, 000 17, 290, 000




WFgesr B« [E 3

PR D53 F « A - NRSREBIRES:, U5

F—U— N JREAHRE

1. WFZEBIA Y DY =
FYARTULDL 52 4K 7 7 2 U —LR11 |31 5
AP TR L, Zhicb 5D
BRI W TEHEERKRRHZ2HS 2 &
N 5272 o7~ (Rogaeva, Bujo, et al Nat
Genet 2007. Jiang, Bujo, et al.]J Clin
Invest. 2008), T 72>t BhJRAE{L it R
ET IV NA—IRDORIETH D, FIRiHH
WD 7 ) B2 A4 TEEEEREELD AT =
X ATABFICE T 5 A= HEK TH
0. %< ORISR ME - Biorb
ELUTHMRES NS, = OMEEEA L e
FCREMTSZEOMERFMARE LT
M WNIEEZE N H 25 (Bujo & Saito,
Arterioscler Thromb Vasc Biol 2006)., g
B BEACET R L0 R BSEE AR ) &
iy U BhAREE AL & i o (e R - 2 i ©
bbb, KiEICT 7a—F+57-01c, Fx
IFHEE R X 28 REE(LERICH KT DN
S A 2 BE R (R E L, P IE AAAe
WY A WA o xtd B W
ECM R N R 2 &, v
F—¥Z B WPAR) & 7T VICERT S 2
&R LTz, Z OIFHIBERE DIESHE T & T
5 MZT D 72 DI N IS 5 R O B 1
FEBL 2 MRS REERAYICHBLIT 5 LDL
SRR A—/N—T 7 I U—LRIl ZFEEL,
NS E R DAL ~DY A NI A V%
HIEDFINTHD Z EEZWHLMT LT,
LRIT (3 AR Z AR T h 0 ks & A —
N—T 7 IV —ZF{KLRP1, LRPIBD Y
RiEB 2 AR E L. LRPs I2 X591 b A
VEREE OEEIRIE ZIE LA R
AT T NAMNEREERT 5, £ OMEiEE
TR U7 A LR1L (sLR11) oD i iRy s
DIEE B &S — R OB R & E
OMBZRTZ &G, fF sLR11 & FiEfh
HMBORZRIET S Z &AM LDL Z &
KA —=R—T 7 2V —Z N1 5 FiRimtkae
PEEDOMIHICEE - /25, —J, LRI1 /v
77U b~y A LEENRARIC X 2R
R E BN L. sLR11 12 & 0 B2 M5 154
Ja O RN G S D Z b,
LR11/LRPs F% v b U — 27 [ ZNE AL O Bk
BRIZEET ZENrRENTZ, 26D "o
D B 7p o T I BT 5 IR I R B
- 2 RET 5 2 8T, FiEHM
oD 7 = 7 2 A 75, RAGIZE T HE
RIMSREE S 2T 5 Z LIt D L%
25D, ORI E & L bz, AIEEME LR1L
BEZ LA SELWRELZHL T DL L
D, AN AIIRME LRI 2 Efi+ 52 & T

FIET BRI ZFE L., MIasEReEmkie & w
RETE B D REEL B 2 i 3 5 & 5 BRI
Eol,

2. WHEOHEM

AHFZEIL, ARET 7 Y —ZFIRIC X D
FR ORI E BT 720001
FHARZHOINIT A E2RLEET 5,
ZDEDIT, DL SREA——T 7 I —
(2 X DM - EEEREOHIE, NA A=
— 7 —If P RAER T 7 2 U —sLR11 & i g
B, LDL ZBERRA— =77 IV —I2 kDR
Wi BRI I OW T ENF A L, &
BT, RS - BEREHEF IR 5 LDL 2 &
KA — =7 7 2 U — (&I L D H Bk
LI HEIE DO A REME 2 B2 5,

3. WFFED kL

BT 3 TN Ll ~ 7 A0 B A
e X OB ME 2 55 U, BUCHER
LA %% 2 H80 L CHIIRRSBE SEBR IC VW 72,
MERSSTAMAE & L C. HL-60, U937 #lfin % H
W o, BRI OWEEREIL N T A T Uk
XY, MipEsEREL O T AL T L
— a3 id ke M EGHERE HUVEC & FvC
P L7, MRS L OFOSF A D =K
DTS FEWMER L OB IC LD
P L 72, MR m S B FACS f#AT 72 & Y
(2SR A ) RO EAT (R AT U 7 R
LR1T J2EEHE X LR11 BRI E =5 v
KA v F ELISAYEIC X ViTo 72, JRIEE DR
RIS AENT L, PO, 05 Rz A5 &
L7,

4. WrIERLE
(1) DL ZFEA—R—T7 7 IV —l2 LD
AR E RS - TEEHEEEE O HilE

B R A AL T D T %A 35V OV A R 23
HIRS B N ilEAE L, PIETEIE AR 1 &
FIEREELES T HZ LT LD BhREE
LD R ZEMT 5, Z OEMFRE TIEH
O I & BEMAL C & 2 N, IR CH
hwru7y—URl oREREOFABEKR
NHEETHD, AIRMELILZEERT 73—
ThHd LRI (X, VHFB LW~ A FEEF
I CIEFBL L2200y, BERAE LB o PN
WM CRIAT DX 91270, Lril" <D
A D I B E R O NEAEE 2 3 L < 55T
HZEDD, RO T = ) XA TR
txrnicE bR lEERICEECTCHD Z L
D LMo T2, —JF, FiEmMEs Sk
HEN7=7TEM LRI %, BEERICER L, <



7 a7y —~0O50b, MEBE~DIRE, I5
HORY ABEAEET 5, 5B bk E i
Al TdH H HL-60, U937, THP-1 ~TrI¥EM:
LR11 ORFBAERRF L& Z 5, HL-60, U937
TBEFHRIZRD, —F, THP-1 I~ 71
77— UK ICRBINFE S N, BB
FRELE IR AR, A EIIZITHEBE L T
WA Z LG, BRI FRRIS T TRl
B LRID Bt Ens & 2 57, FACS
BT 7 & A MLIE I D2 < THREN U L
TW5BE & BT, &0 biTAdkAmEmE M
O H I AL TR R BN 2 — U BN
W Hiiz, THP-1, U937 #lfiC. uPAR & OFH
HERAZRE L L ZAWMEBIZEA KL
L TWDZERHALNCRY, SHITA v
77U 2 CD11b & b EAIKTER L Tz, U
oS r FAEAL LRI RINC XL, Zh
O ORI DOWEERENTUHEE L, & OJRUA % fif b
U725, AR LR11 2Nl EShRE 2 7
b2 ERHLNNI 2T, Thbb,
AN 2 T, BlERMEICEWV TS,
AYRME LRI (ZEERE 2 T S5 Z & Tl
AR LT, ST, HEGRMIZ, N
MR ~DBESBRE, PT L AT R T~
AT Vv—varPNERTHZ LG, MEN
MR Z S LizimE NS L < s ~o
N ORE A 0N A o R S el DR G ARSI I =
RSB B,

(2) XA A~—h—IHFaER 7 7 I J—
sLR11 & e R
FRR S B FE S 7= aldatE LR1T ixafn iz
TEAETH &0, Z OEENSMIED b=
WEEICE LRI WRELEEDLL REERD D,
Z ZC. LRI ICHF R bk 2 ERLL . £ 0
2T TY L FA v F ELISAIES AT b %
BISL L7z, ZOWEEERWNT, SESFh
JRREIC I T DI, BEHE IR A AT L 7oA
P REEAME LRI 1. HENREERBE T
b eV DITRERFEEIEST TCERL, O
X, BERIBREBYE DHERE A L O ML L2 Y
A= —H—C BT ERHLNIo T,
IHIZ, BAMEEATIE, RIERETILEHL

b OO, BERMETEHE LW EEZRL,

fBRFIEIC X D EME L HICEDOEIFER
{bT 5 Z &R ainz, —7, EBEmiEER
TharEMEAMmE, VoETH ERTAE
BNHY ., TOREELL CEEL 25 2
ENKBENT, &5, BEHE T ATEME LR11
BEEIL, TAYNA~—JF{TEfEE D, %
DOEIE, tau o7 2 A REHEBE L, LRI
RS ORI ICB W T B R %
B2l 2 L ERIELT,

(3) LDL ZFEA—R—=T7 7 IV —ITLD
HE WG FE AR A
FERO—HEDOHFFED 72 TG 5RO R

M7= ) XA TEHBRNACHME SBA0E
R ~D N T v AT 4 T L m—
a VICHE RO ZERHL NI R o T,
Lrll” 7 ZDORENIZB AR~ b & HE
T HERER 12 L EE IR aalE
W BT EE AR I E S b 5, R~ A
I3E% 8 I CHEERR E &2 A BICHD L.,
5 HE B K T PROM16. PGClod&EiLANK 10
R LT, 20 0BEEFRIITEIEA
M5 EWARO 100 712 E5H L UCP-1,
Cidea FEHL L& & HITHRFANHE AL IMENE
WM Z o LT = O CRPAERNZ 22 5
AUDIREIM EARIANT, 1 A U B
Ronzewn, UEMSARET VTA GV
J 28 /1 3k 3 2 mir BRI A 2> B 48 €4 8 15 A 23
IRET 2 BB alEliFEE T L Th b
ZEDBBHOMNT o T,

(4) £&0

AWFIEIL, AIAEMEY 7 2 U —Z KK LRI
W K DR OENREEALIEE %2 BT 5729
DT H MR I oD R o727 S —
F BN LTz, LDL ZFERA—/R—T 7
U —IZ X DHllaE s - EEREE O HIENIZBWn
T, LRIT IS ME O 70 & 9Vl AR
EENGE L NI ~DEERE LY LT 5 =
CEPALMII L. ZONFEFEIZ. vax)
— B2 E OBEEIRTERZ T LT, FilEH
MRS L8 s AT U 5T L
FEA LR E R ~D S 7 F AR & TE AL
TAZENEETHDZ LR RENT, A
A~ — D —If P AER 7 7 2 U —sLR11 & 9F
REIERE TlE., M X OBER T O ATEAME LR11
FEED, BEIRIFIC & 72 9 Bk b O &
T IV NA = — R DFENE & E AV IS
L EMHBENIRY ., ZORTRINGD
R HE D KA L 72 DRI R AL ~ D AT
B D Z L ERIR LT, BLIC, TRRFEHE
TS 1 BT D EINBH S22 0 | Ry
KGRI ~D AT D4y 115 & A alig
NTOBEIEMIE N7 AT 4 7 7L
v— g VRSB0 BN D D
LEZ N, U LEDOERENS, LDL ZRIE
A—s8—7 7 2 Y —LR11 %, BIIRAE(LIE DTE
FRIZE T B e E S LIcEETH Y, £
I o L A BE L s B R AR I D BB AT
DOREZH LT A[REMEN D 5, M [ ER
LR11 O & EZ R~ TEARECEFIZR L, 2D
FEHLOHERE 2B X D F R BhIRAE (L 75
ERHRE S NS,



5. ERRERLE
(RFFEAREESE . WFZE 03 M OV HERFZE 3 12
X THR)

dEREams) GE 18 1) & THERBA

)

Takahashi M, Bujo H, Shiba T, JiangM,
Maeno T, Shirai K: Enhancved cir—
culating soluble LR11 in patients
with diabetic retinopathy. Am J
Ophthalmol 2012 in press

Tsolakidou A, Alexopoulos P, Guo L-H,
Guo, Grimmer T, Westerteicher C,
Kratzer M, Jiang M, Bujo H, Rosselli
F, Leante MR, Livrea P, Kurz A,
Perneczky R: BACEl activity is re—
lated to CSF concentrations of SORLI,
soluble amyloid precursor protein and
tau. Alzheimers Dement 2012 in press

Guo L-H, Guo, Westerteicher C, Wang
X-H, Kratzer M, Tsolakidou A, JiangM,
Grimmer T, Laws SM, Alexopoulos P,
Bujo H, Kurz A, Perneczky R: SORL1
genetic variants and cerebrospinal
fluid biomarkers of Alzheimer’ s
disease. Eur Arch Psychiatry Clin
Neurosci 2012 in press

Fukaya Y, Kuroda M, Aoyagi Y, Asada S,
Kubota Y, Okamoto Y, Nakayama T, Saito
Y, Satoh Y, Bujo H: Platelet-rich
plasma inhibits the apoptosis of
highly adipogenic homogeneous
preadipocytes in an in vitro culture
system. Exp Mol Med 2012 in press

Alexopoulos P, Luo L-H, Tsolakidou A,
Kratzer M, Grimmer T, Westerteicher C,
Jiang M, Bujo H, Diehl-Schmid J, Kurz
A, Perneczky R: Interrelations
between CSF soluble APP, amyloid-b
1-42, SORL1, and tau levels 1in
Alzheimer’ s disease J Alzheimers
Dis 2011 ; 28(3) in press

Aoyagi Y, Kuroda M, Asada S, Tanaka
S, Konno S, Tanio T, Aso M, Okamot
o Y, Nakayama T, Saito Y, Bujo H: F
ibrin glue is a candidate scaffold
for long—term therapeutic protein e
xpression in spontaneously differen
tiated adipocytes in vitro. Exp Cel
1 Res 318: 8-15, 2012,
DOI:10. 1016/ j. yexcr. 2011. 10. 007

Kuroda M, Bujo H, Aso M, Saito Y: A
dipocytes as a vehicle for ex vivo
gene therapy: Novel replacement the
rapy for diabetes and other metabol
ic diseases. J Diabet Invest 2: 333
-340, 2011,
DOI:10.1111/j.2040-1124. 2011. 00133
X

Asada S, Kuroda M, Aoyagi Y, Fukayay,
Tanaka S, Konno S, Tanio M, Aso M,
Okamoto Y, Nakayama T, Saito Y,
Bujo H: Ceiling culture—-derived pro
liferative adipocytes retain high a
dipogenic potential suitable for us
e as a vehicle for gene transductio
n therapy. Am J Physiol Cell Physio
1 301:C181-C185, 2011,

DOI:10. 1152/ajpcell. 0080. 2011

Aoyagi Y, Kuroda M, Asada S, Bujo H,
Tanaka S, Konno S, Tanio M, Ishii I,
Aso M, Saito Y: Fibrin glue increases
the cell survival and the transduced
gene product secretion of the ceiling
culture—derived adipocytes trans-—
planted in mice. Exp Mol Med
243:161-167, 2011,

DOI: 10.3858/emm. 2011. 43. 3. 021

Nakata Z, Nagae M, Yasui N, Bujo H,
Nogi T, Takagi J: Crystallization and
preliminary crystallographic anal-
ysis of human LR11 Vps10p domain. Acta
Crystallogr Sect F Struct Biol Cryst
Commun 67:129-132, 2011,

DOI: 10.1107/51744309110048153

Takahashi M, Bujo H, Jiang M, Noike H,
Saito Y, Shirai K. Enhanced circu—
lating soluble LR11 in patients with
coronary organic stenosis. Athero—
sclerosis 210:581-584, 2010,
http://dx. doi. org/10. 1016/ j. atheros
clerosis. 2009. 12. 010

Ikeuchi T, Hirayama S, Miida T,
Fukamachi I, Tokutake T, Ebinuma H,
Takubo K, Kaneko H, Kasuga K, Kakita
A, Takahashi H, Bujo H, Saito Y,
Nishizawa M: Increased Levels of
Soluble LR11 in Cerebrospinal Fluid
of Patients with Alzheimer Disease

Dement Geriatr Cogn Disord 30:28-32

2010,

DOT: 10. 1159/000315539


http://dx.crossref.org/10.3858%2Femm.2011.43.3.021
http://www.ncbi.nlm.nih.gov/pubmed/21206043
http://www.ncbi.nlm.nih.gov/pubmed/21206043
http://www.ncbi.nlm.nih.gov/pubmed/21206043
http://www.ncbi.nlm.nih.gov/pubmed/20689279
http://www.ncbi.nlm.nih.gov/pubmed/20689279
http://www.ncbi.nlm.nih.gov/pubmed/20689279

@ Matsuo M, Ebinuma H, Fukamachi I,
Jiang M, Bujo H, Saito Y: Development
of an immunoassay for the quanti-
fication of soluble LR11, a circu—
lating marker of atherosclerosis.
Clin Chem 55:1801-1808, 2009,

DOI: 10.1373/clinchem. 2009. 127027

6. WFIEE

(D) W s

Ik PR (BUJO HIDEAKI)
THERT: « KEFBEEFGEPE - 2%
HFge# 25 1 80291300

(2) WFge s
« )

MeE s



http://www.ncbi.nlm.nih.gov/pubmed/19661140?ordinalpos=1&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_DefaultReportPanel.Pubmed_RVDocSum
http://www.ncbi.nlm.nih.gov/pubmed/19661140?ordinalpos=1&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_DefaultReportPanel.Pubmed_RVDocSum
http://www.ncbi.nlm.nih.gov/pubmed/19661140?ordinalpos=1&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_DefaultReportPanel.Pubmed_RVDocSum
http://www.ncbi.nlm.nih.gov/pubmed/19661140?ordinalpos=1&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_DefaultReportPanel.Pubmed_RVDocSum

