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7o HGHERR DACHPt el )L & b M KIG
NA HT29 Mifa L& L. MaNIcB T2
Bodipy FL & Bodipy TR D#E 2 M L —
H — BH ) 8% (Zeiss confocal LSMS510
microscope) 12 & 0 7 L 7.

2) MilARBICBITIZ2IIINASD
DACHPt D 1) 1) — Z F¥ih

DACHPt NEAI I ZHT RV —A,

BT RY—L /)Y —LREEFT
pH. CIEE OEFEMEF T, BEfrn, 4t
WHODPtEZE ICPMS ICL>TEREL .
3) MNP LV DNA A PLEDOEE
DACHPt N 2 7)1 & HT29 flifid 2 6-24 IFF
fIEE 2 L. B AR I RA AR B L O
DNA Z[EINL 7=, T D%, MlEfgRd L
U'DNA IZEENS Pt 8% ICP-MS 2L -
TERL,
4) HT29 flifiad & X HT29/0x MifIc BT 5
metallothionein (MT1Q), methionin synthase
(MTR)DEI&TB LY N7 EF R
RITAE VW £ L 7= S AR/ S =)L 2 B n

7= DACHPt W12 )L O #EEhABRIC BN T,

15 5 N7z 50%E5EF 1 IR EE (IC50)E & Pt il
MAKIDEEEE R FORBEDRERZ
NCI T—% R—ZADT—% ZFHI @i L7z
R, AFHVTIF0EHE MTIQ &
MTR ORI EIIHFHEIDRERIZH D .
DACHPt W& I IV DOEIZNS DT
ODRBFBEEBLEVWI ERHLNI RS
7zo £ ZT. AEHE T, HT2 fiflaB LN
HT29/0x M@z BT % MT1Q, MTR EfxT
BLOY NV ERBEREZZNEN) T
% 1 InPCR 3 & X Western blotting 12 & D 3F
il 7=,
5) #EAZE# DACHPt NEL X )LD in vivo
KB D AFEAT

HEAZEE DACHPt NE 2 )V DIl Iz
BILEREEZZEEDOTTIADEN
BT BERB K OERIRAN O #OE 2 I
SEMSEIC K DRI L7z,

C. WFERER
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1) #HNAEE DACHPt NEL2 )L DOAIEN
B REARAT

HOCAE K DACHPt WELS )L & HT29 #l
o 55 L. MlaNIC BT 5 Bodipy FL &
Bodipy TR DHUEZHLE R L —H —BHMSE
ICK DM L 72 (X 2). £ D#E R, Bodipy FL
DS 6 % & D fERR S 11723, Bodipy
TR DFIEIE 24 BN SRS N, i
ORGEICPE> THRENEA L, ZOHRE
&£ . DACHPt W& 2 EIVIZ 2 EILDIKEE
THIFAANICHEL D A E 4. ML NBRBE C ARt
THHDEEZEZBND,

Boﬁ(py FLgod-w b1;] Bodipy TR LysoTracker
L
PEG-P(Glu) 2/

(Pink) | (Red)
il Eocipy FL

(Green)

2. HT29 #BR2 (C 35142 — B % #4235 DACHPt
SEIIDOENLEIL
2) MEARBICIBIZI IO
DACHPt ® V) 1) — Z # il

T RY—A, BT RY—LAR
BTICBITEIIN5D DACHPt DY )
— AT L 72(K 3). T DRERE. FIT >
RY—ALEHETEHRLTEIT RV —
LBREE R THIRMIZI )LD 5 DACHPt Y
J)—AENBERHEMRS T,

60 2

BHTORY—LEH

9 10mM PBS(pH5.5)

o 40 | t70mM NaCi

g

o

g 30| MR~ L4
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8 20 r +20mM NaCl

R
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3) MENB LV DNA FA Pt EROEE
FFH) TI5F 2 BLDACHPt HE
IV % HT29 Ml & 624 BERAREE L. e
BB L UO'DNA ICEENS Pt BEERE
L72(K 4). ZDfER. MIAEMET D Pt
BIIAFH T IF > DFH DACHPt NG
TEINLDBEWEZRLZZD, DNA HOD
Pt 2B L TIEIENRD N> 7. LA
EEX D, DACHPt NE = ILIZBWTILAM
JAMNIZHEL D A £#1172 DACHPt DK IIZ
DNA EHEALTWS Z ENRBE NI,

A s5.0e-08
= 3 L .
3 4.0E-08 - I
> }/
%, 3.0E-08 | Wy
=
T 20E-08 | L{ o m
: .
§ 1.0E-08 |
0.0E+00 i L L L
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B oo
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3 P
% 0.015 7 g
£ ¥ aad
& 0o W
o = .
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0.005 ik
0 1 i
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4 {EMARKRBELU DN ICEENS Pt 2 (O:
FFHUTSF; B DACHPt IE I +JL)
4) HT29 #ifad XX HT29/0x flifIC BT S
MT1Q, MTR D FEIRfi##fr

MTI1Q, MTR ¥ &%) V)L ¥ 1, PCR
3B L X Western blotting 12X D FFHli L7z, <
DGR, HT29/0x Ml HT29 fifd & bLig
L THEIZEW MTIQ, MTR DHIREE /R

9 ENHER TN 5).

HT29  HT29/0x HT29  HT29/0x
Actin g R Actin o gmien s
MT1Q§ e—

& MTR

5. HT29 kR d5 K TX HT29/0x $RRR IC35(1F 5 MT1Q,
MTR D338 (Western blotting)
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5) #OEAER DACHPt WEL X )LD in vivo
X8 DA

HOCAE R DACHPt NEL 2 )L DI iz
B 2EENEZBEMCBT2ERE LN
RN D 8% D 4 # USRS X 03I L 7.
T DRER, %5 12 KB OmHIicBNnTH
Bodipy FL HIR D #H LD HNHER S N,
DACHPt W@ )V TLEICHFET
5 EMBASNTIRD T2,

D. &

Ri4EE & TIZ. DACHPtINAL S LA
B U HE RGN A HT290x) 1% L TEN
EENERT T ENHERINZAIT. BE
EIEXZD AN Z A LRGEZTT T2 BRI2I2H
WTIL. DACHPtN B 2 )LL)V DIKEE
THIFEMICEL D A EN., M NBREE T g
THZENREEI N, —H. KBIZBNT
W&, WD Ry — ALK TF e THE
BT RY—LAREFTHENIC IV
S5DACHPtN ) ) — 23 N5 T EDHERR
Neo TNHORERK D, DACHPINE R 2
WMEIBIVDIRETZY RY A1 b= R
S OMBEAICERDAEN, T Ry —
I TIEDACHPtZ ) ) — X L7aWAS, T
Y RY—AL/UYVY)—LTDACHPtZ 1
—Z L. BEMICIEI IVREET 250
EEZBNS, M4OPIOMIRNEL D A A&
. DNA#E B EDFHIi Tld. DACHPtNE
TIEAFHY TI5F L0 BEWMRA
BDAABEZERLZD, DNAKGRIZFES
THolz, Thbb, FFHVTFSF I
MEEROEBBLAO N T AR—F—%
AU THREANICERDAENSZDIZ, T
B4 bR EEaTRDAENSES ¥
IWEDBREMICHBARNCHERITISZBDE
EZZ5N5, —FH. DACHPtAE R ILIE,
MR X 2D AAREITIEND, RERL
7=DACHPHIZNRMICDNAE KEL T3
ZEMNTRBEI N, ZOHRIT. K2, 3128
WTHERR X N/=DACHPtNEL 2 IV DN EOE
BEOBRMT RV =L/ —LBRET
NEMBPDOY ) —AZRT T EREDEH
BEIN5, 351, AFEEETOWRICH
WT.DACHPtNE I VIV FFH 1) TS5 F
CEOBENEENERLULERE LT,



MIEENOBESOMEHRBZH- TNSD
MT1Q, MTRIE /& ¥ DY G- 7RIE S N7z 5.
K5 Tid. HT29#ifd 3 &L O HT29/0xMl 212 B
T AMT1Q, MTRO R BT 1T o7z, £
DFER, HT29/ox M l1IZ BT, MT1Q, MTR
DORBENTEL TWD I ENHRIN,
DACHPtNE X EIVIZ. T YA h— A
&> THIBNICERD AN, BT R
V=L UYYY - LABETERNIC
DACHPt/NY ) — 293 Z &iIck DilaE
NOMFHEEEZRBEL THWD I EDRB X
Nize Floo ZOXDRM/NGE L)L
EKHNTINY =BT, I EREFD
SHEEMERF L7 IRETRRESICEET B 2 &
MAEEINDN, AW T, SOGER
DACHPtNE I VO MFEPIC BT B LE
%2 HMICBT 2 EIRB L OE RN O H#6
OESEMBICI VTG L. ZORE
. 5 12KE %O M I B W T HDACHPt
AEIINRMPF TEEIHFET DI EN
B S Moz,

E. &

AAEE L, DACHPtN AL S )L DEN = H
TR D AT =X DWW T REM ekt
1o 7. T DR, DACHPIAE 2 EINZ
. I RYA b= A& o THIBENIZH
DAEN, BT RY—L/UI =LA
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1. M. Oba, Y. Vachutinsky, K. Miyata, M. R.
Kano, S. Ikeda, N. Nishiyama, K. Itaka, K.

Miyazono, H. Koyama, K. Kataoka,
Antiangiogenic gene therapy of solid
tumor by systemic injection of polyplex
micelles loading plasmid DNA encoding

soluble Flt-1 . Mol. Pharm. 7 (2) 501-509
(2010)

2. M. Kumagai, M. R. Kano, Y. Morishita,
M. Ota, Y. Imai, N. Nishiyama, M.
Sekino, S. Ueno, K. Miyazono, K.
Kataoka, Enhanced magnetic resonance
imaging of experimental pancreatic tumor
in vivo by block-copolymer-coated
magnetite nanoparticles with TGF-beta
inhibitor. J. Control. Release 140 (3)
306-311 (2009)

3. M. Han, M. Oba, N. Nishiyama, M.R.
Kano, S. Kizaka-Kondoh, K. Kataoka,
Enhanced  percolation and  gene
expression in tumor hypoxia by
PEGylated polyplex micelles. Mol. Ther.
17 (8) 1404-1410 (2009)

4. N. Nishiyama, Y. Nakagishi, Y.
Morimoto, P.-S. Lai, K. Miyazaki, K.
Urano, S. Horie, M. Kumagai, S.
Fukushima, Y. Cheng, W.-D. Jang, M.
Kikuchi, K. Kataoka, Enhanced
photodynamic cancer treatment by
supramolecular nanocarriers charged with
dendrimer phthalocyanine. J. Control.
Release 133 (3) 245-251 (2009)

5. H. Cabral, M. Nakanishi, M. Kumagai,
W.-D. Jang, N. Nishiyama, K. Kataoka, A
photo-activated targeting chemotherapy
using glutathione sensitive
camptothecin-oaded polymeric micelles.
Pharm. Res. 26 (1) 82-92 (2009)
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1.

K. Kataoka, Supramolecular Structures as
Carriers in Gene and Drug Delivery
~ Challenge to Smart Molecular Therapy™
(Biomaterials Asia 2009, 2009/4/5-4/8,
Regal Airport Hotel, Hong Kong, China)
Invited Lecture

K. Kataoka, Smart Nanocarrier Systems
for Targeted Drug and Gene Delivery ~ A
Future for the Pharmaceutical Industry”
(2nd European Conference for Clinical
Nanomedicine, 2009/4/27-4/29, Messe
Schweiz, Hall I’Entree, Basel,
Switzerland) Keynote Lecture

K. Kataoka, Supramoleular Assemblies of
Smart Block Copolymers as Nanocarriers
for Gene and Drug Delivery
(International Symposium Celebrating the
50th  Anniversary of the Journal
“Polymer”, 2009/6/7-6/9, The Congress
Centrum Mainz, Mainz, Germany)
Plenary Lecture

K. Kataoka, Importance of
Nanotechnology in Healthcare in the 21st
Century - The Japanese Perspective
“Towards Smart Molecular Therapy”
(2nd ESF/UB European Summer School
in Nanomedicine, 2009/6/12-6/16, Quinta
da Marinha, Cascais, Lisbon, Portugal)
Plenary Lecture

K. Katacka, Supra-macromoleuclar
Nanodevices for Smart Molecular
Therapy (73rd Prague Meeting on
Macromolecules (PMM 2009),
2009/7/5-7/9, Prague, Czech Republic)
Invited Lecture

K. Kataoka, Nanotherapeutics through
Polymer Chemistry: Supra-molecular
Nanocarriers for Gene and Drug Delivery
(34th FEBS Congress, 2009/7/4-7/9,
Prague Congress Centre, Prague, Czech
Republic) Invited Lecture

K. Kataoka, Nanotherapeutics through
Polymer Chemistry ~ Supra-molecular
Nanocarriers for Gene and Drug
Delivery™ (2nd TERMIS World Congress,
2009/8/31-9/3, Lotte Hotel World, Seoul,
Korea) Keynote Lecture

15

10.

11.

12.

13.

14.

15.

K. Kataoka, Supramoleuclar Nanocarriers
for Gene and Drug Delivery ~ Challenges
to Intracellular Nanomedicine™ (22nd
European Conference on Biomaterials,
2009/9/7-9/11, Lausanne, Switzerland)

Keynote Lecture
K. Kataoka, Interface Aspects of
Polymeric Drug Delivery

Systems™ Challenges in Gene Delivery”
(22nd  European  Conference. on
Biomaterials, 2009/9/7-9/11, Lausanne,
Switzerland) Invited Lecture

K. Kataoka, Supra-molecular
Nanocarriers for Gene and Drug Delivery
(2nd Swiss-Japanese Symposium on
Bionanotechnology, 2009/9/10-9/11,
Aigle Castle, Switzerland) Invited
Lecture

K. Kataoka, Supra-moleuclar Structures
as Nanodevices in Gene and Drug
Delivery ~ Challenges to Smart Molecular
Therapy™ (The Norman  Bethune
International Medical Forum 2009 & 70th
Anniversary Celebration for Former
Norman Bethune University of Medical
Sciences, 2009/9/23-9/26, Changchun,
China) Invited Lecture

K. Kataoka, Supramoleuclar Nanodevices
from Block Copolymers for Smart
Molecular Therapy (2nd  Aquitane
Conference on Polymers,
2009/10/13-10/16, Palais des Congres,
Arcachon, France) Invited Lecture

K. Kataoka, Supramoleuclar Nanocarriers
for Gene and Drug Delivery (Ist Annual
Conference of the American Society for
Nanomedicine, 2009/10/22-10/25, Bolger
Center, Potomac, Maryland, USA)
Keynote Lecture

K. Kataoka, Supramoleuclar Nanodevises
for Nucleic Acid Delivery (Joint
Symposium of the 5th Annual Meeting of
the Oligonucleotide Therapeutics Society
and the 19th Antisense Symposium,
2009/11/3-11/6, Centennial Hall, Kyushu
University Hospital Campus, Fukuoka,
Japan) Invited Lecture

K. Kataoka, Block copolymer micelles
and vesicles as nanocarriers for gene and
drug delivery (The 10th US-Japan
symposium on Drug Delivery System,
2009/12/16-12/20, Lahaina, Maui, Hawaii,
USA) Plenary Lecture
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AR I T DIREIE DL NS B &
INTWVWDB, FiFFHITITHMEL X)L T
BREZETLE>TNDZEBHD. T
DEDIBW/NEBZIRET D ENEE
EINTND, ZOXSBBEEMS, K
Rz (0C) MBAREFIED. VDA DK
BioH L TEDI TR AW EHFINT
Ws, LML, D0 IZHhEZERSE 272
T I NOFUREENRR T2 THD
FRILT7 75—l TH 5 EE
T #ifa (CTL) ZRHE L FHTER0,
Z I TR, BERICEZAINTIVYR
V—=ALDFrET—a ERALRE D
NOFRPURRZEERFE L2, A%
T, AREHTOVDAEBFHZIRIC
X9 DA A L 7z,

17

B. WAL
NTWIRY — L EBEFEOHAICLS
DC N DHUFEEEZN R DM

TIAEF MU T LTI RYA b—
AR EHE LT A EHEHSE DC
IZ Alexab33 THDES NIV LIEAT ) —
< (B16BL6) #ML e REEHE  (Alexa-
B16BL6) (100 pg/mL) &/NTILYURY —
I (240 pg/mL) Z#M L. Sonopore 4000
Ik DB RS 2 Wend, 10 3 =)
L. Z0%. D NOHHEERE
JO—YA b AMY—ITTHIT L,

NITNWIRY)— L EBEEDOHAICED
PURZRZE L 72 DC ORI X 2 flitn i

Hlzh R DR ES

SO AEHMBR DO ITHREELTAS
/ — (BI16BL6) #flfm e REEHIE (100
ug/ml) ENTIVURY — 2 (240 pe/l)
MU, Sonopore 4000 12 & D itBH KR
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C. WFFEHER
NTWIURY =L EBEFEOHAICES
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NOFUREZEIIZRD s Nsho T, —A,
INTIVIRY — L EBFROHRICKD
Alexa-B16BL6 Z#i%iET 5 Z & T, Alexa-
BI16BL6 7% DC I L EEINDHZ &
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