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Figure 1. Alterations in the cytokine secretion profiles of peritoneal elicited macrophages (PEM) cultured in conditioned medium from
colon-26 cells. The concentrations of IL-12p70 (A), TNF-a (B), IL-6 (C), and IL-10 (D) in culture supernatants of macrophages was measured at 3, 6,
12, 24 and 48 h after LPS stimulation (100 ng/mL). Data represent the means + S.D. (n = 4). "p < 0.05; ~'p < 0.01, compared with PEM cultured in
RPM -1640 medium.
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Figure 2. Suppressive effects of 3 types of NF-kB (p50) siRNA on p50 subunit expression in PEM. (A) The siRNA sequences used in this study.
The expression level of p50 (B) and p65 (C) mRNA in PEM was measured at 24 h after transfection of NF-kB (p50) ssRNA (0.1 uM). Data represent
the means + S.D. (n = 4). "p < 0.05; “"p < 0.01, compared with PEM.
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Figure 3. Suppressive effects of NF-kB (p50) siRNA on p50 subunit expression in M2-like macrophages. Expression levels of p50 and p65
mMRNA (A) and intranuclear p50 and p65 levels (B) in macrophages were measured at 24 h after transfection of NF-xB (p50) SsRNA (0.1 uM)."p <
0.01, compared with PEM (M1)
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Figure 4. Effect of NF-kB siRNA transfection on cytokine production from M2-like macrophages. The concentrations of 1L-12p70 (A), TNF-a
(B), IL-6 (C), and IL-10 (D) in culture supernatants were measured following transfection of NF-xB (p50) sRNA (0.1 uM) at 24 h after LPS
stimulation. Data represent the means + S.D. (n = 4). "p < 0.01, compared with PEM (Conventional). 'p < 0.05; ''p < 0.01, compared with N.T. of
M2-like macrophages. N.T.: non-treated cells.
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Figure 6. Effect of NF-kB siRNA transfection on NO production from M2-like macrophages. (A) The expression level of arginase mRNA in
macrophages was measured at 24 h after transfection of NF-«kB (p50) ssRNA (0.1 pM). (B) NO, concentrations in culture supernatants were
measured following transfection of NF-kB (p50) SRNA (0.1 uM) at 24 h after LPS stimulation. Data represent the means + S.D. (n = 4). "p < 0.05;
""p < 0.01, compared with PEM (Conventional). ™p < 0.01, compared with N.T. of M2-like macrophages. N.T.: non-treated cells.
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(p50) SRNA Z3E A L7=BED YA A VEEABDIELIZOW TR 217> 72, £9°. B16BL6 fllix
DE LIEPCEBE L~ A~ a7y — VX VEAIND A M IA VEERIE LI
B, IL-12, TNF-a. IL-6 FEAEE DD, 72 5N IL-10 EEA B O E 2 RKNEO bz (Fig. 8)
AFEFR LV | B16BL6 a0 ®E FiE A H WA THL~ U AEE~ 07 v — % M2 A
WTEDHZ LIRS, T, BI6BL6 fifluts®E HiEE AW~ r 77—V % M2 ﬁ%zﬂ&:éﬁ
WA, Thi A oA v PEAE B DR EIES N colon-26 Mz 1k 4 V-3 & (Fig. 1) &
L TS WD ERMER ST, 202 &iE, A0 AR AMBOREICL > T, FEEnbd M2
R~ 77—V OWENETRRD Z L EREL TN,

WIZ, B16BL6 ffutssE EiEA2 AW CiFE L7z M2k~ 27 0 7 7 — 12 NF«kB (p50) SRNA %3
AL, &0 24 FEf%IZ LPS R L A A b b A U PEAEREZRIE LIRS, IL-12, TNF-a, IL-6
PEABDOH R, 726 NT IL-10 PEAEDOHERBA /RSN (Fg. 8), AfiRIL, 1c IZBITD
colon-26 fifia 5% LiF 2 W ciEtie ] (Fig.d) e —B3T 26D Th o7,
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Figure 8. Effect of NF-kB expression inhibition on cytokine production by PEM cultured in conditioned medium from B16BL6 cells.
Concentrations of IL-12p70 (A), TNF-a (B), IL-6 (C), and IL-10 (D) in culture supernatants were measured following transfection of NF-xB (p50)
SIRNA (0.1 uM) at 24 h after LPS stimulation. Data represent the means + S.D. (n = 4). "p < 0.05, “'p < 0.01 compared with PEM (Conventional). "p
< 0.05; "p < 0.01, compared with N.T. of M2-like macrophages. N.T.: non-treated cells.
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S HIT, PAN-02 ~ 7 Rl A D85 B3 &2 W 2 iat 17> 72, PAN-02 Miflas & By
TER LT~V REE~ a7 7 — UMb EAIND T A NI A EEJIE LRGSR, colon-26
FoDRE LEZ WA L RO A " A VEAT a7 7 AARELN, v 707 7 —UN
M2 BRI DO ME 2815 L T\ D Z LR S 7z (Fig. 9), AM2EE~ 27 17 7 — 12 NF«B (p50)
SRNA ZEA LT & 2 A, RIEVEY A M A VEEABOFERIER, B L OVIL-10 FEABEORED -

WO BT (Fig. 9), AfERIT, 1cB XV 1-glzhif 2MmaER (Figs. 48) & —%1 %,

C D
25000+ 700
20000+ s 600
=0 —El 500
£ 150001 S 400
S e
\610000, o 300 Tt
= = 200
5000+ 100
0- 0
S S\ al\ e
@"' N {2§ -\Q§
N\ N\ I
< < Q¥ D
Q R « &
S S
P2
M2-like macrophages M2-like macrophages M2-like macrophages M2-like macrophages

Figure 9. Effect of NF-kB expression inhibition on cytokine production by macrophages cultured in conditioned medium from PAN-02 cells.
Concentrations of IL-12p70 (A), TNF-a (B), IL-6 (C), and IL-10 (D) in culture supernatants were measured following transfection of NF-xB (p50)
SIRNA (0.1 uM) at 24 h after LPS stimulation. Data represent the means + S.D. (n = 4). “'p < 0.01, compared with PEM (Conventional). "p < 0.01,
compared with N.T. of M2-like macrophages. N.T.: non-treated cells.

H2H NF-xBdecoy DEAICL D M2#E~vr ur 77—V ORRBE(L

AIETOMFHZ L 0 . NF«B (p50) SRNA Z W T M2 Bk~ 27 1 7 7 — U281 5 NFkB D384
T 22 LT, TOREZ MLBIAEHLCE 5 2 L AR Iz, ARERIZ, AFEICEIT D
ERAIGR &2 R T Db D TH D, AHITIE, ATFIORFHRIRE S HICEST 5720, SRNA &
I3 72 2 VEFIFE C NF-xB OFEREZ i35 4 U IR 3R Cd 5 NF-«B decoy & M2k~ 27 1~
7 —UIWZEALTZEED, M2t~ 7 v 7 57—V ORBMZELIZ OV T 21T > 72,

NF-kB decoy (Z. DNA L NF-kB 236G 5850 & R CALAIA BT “AREHA Y T TH Y |
DNA ® 8LV ] ELTNFxB @ ps0 7= b EFEAT D729, NF«kB X DNA ~fEH T
PR & LT NF«B (2 & DGR LA R BAY IS S h B 579 (Fig. 10) T 72, NF«xB O
FEHL & AMHI9 5 NF-«B (p50) SRNA & 13572 | NF-«xB decoy 1% NF-xB ICE RSS2 2 & itk
AT 5, ABFETiE, Table 112/~ 9El8 D NF-kB decoy % H W\ TR 21T > 72,
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Figure 10. Schematic representation of the mechanism of NF-kB decoy for inhibition of NF-kB activity.

Table 1. Sequences of NF-kB decoy

NF-xB decoy

Random decoy

sense: GGAGGGAAATCCCTTCAAGG
antisense: CCTCCCTTTAGGGAAGTTCC

sense: TTGCCGTACCTGACTTAGCC
antisense: AACGGCATGGACTGAATCGG

2-a VA b hA VEEDEN

£, colon-26 MifEEsE FiE A AW THE L7- M2k~ 27 17 7 — 212 NF«xB decoy # A L7~
RO A NI A PEEAEDELITOW TG 21T > 72, NF-xB decoy 23HifaE H T NF-xB & #53
% & NF«kB OENBITENBAD TS5 2 E NG SN TS0 B0 o N b o U PEAROFHEIC
Hexi B, F£9 NF«B decoy AL LD M2 B~ 27 07 7 — YV OEEN NF«xB B L &2 3 L=, <
DOFEFR . NF-kB decoy DEAIZ L VLN ps0 # /37 BINBEE TR T2 Z L R &7z (Fig.
11A), T . NF-kB decoy 3H A 24 IFFRI1Z1C LPSHIIIZ LD M2k~ 27 a7 7 — U b EAINL DY
A MIA L EEZPE LIZRR, IL-12 EAROFERERNBO b D LT, TNFa B3 LT IL-6
IZBI L CIL PEM L [AIFRE E CREA BN RT 5 Z E BB hE 72572 (Fig. 11B-D), %7, IL-10
FEAE BB R T 5 Z & boRrENT- (Fig 11E), ARSI, A 1-c © NF-«xB (p50) SRNA %
WS RRETRE R (Fig. & —3 L., NF«B decoy DEANICL>TH M2k~ v 7 7 —Y ORBV A

ML~ TEX A Z LA RBTHAEDTho T,
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Figure 11. Effect of NF-xB inhibition by NF-kB decoy on cytokine production from M2-like macrophages. (A) The intranuclear p50 and p65
levels in macrophages were measured at 24 h after transfection of NF-xB decoy (0.2 uM). The concentrations of IL-12p70 (B), TNF-a (C) IL-6 (D),
and IL-6 (E) in culture supernatants were measured following transfection of NF-kB decoy (0.2 uM) at 24 h after LPS stimulation. Data represent the
means + S.D. (n = 4). “'p < 0.01, compared with PEM (Conventional). "o < 0.01, compared with N.T. of M2-like macrophages. N.T.: non-treated
cells.

2-b BHEKF. MMP BX U7 AFXFFH—EDRFEEDOEL

WIZ, M2fk~ 27 m 77— 12 NF«B decoy %38 A L72FE0 VEGF, MMP-9, 725 NT T /L%
—E D mMRNA BHEDEIZ OV THME 21T > 72, NF-«B decoy H AL, M2k~ a7 57—
(ZHBLS DK F O mRNA &4 JIE L7REA. 7if 1-d, 1-e lICB 1 DR & RIS, Wiho
K5 %0 mRNA BB &N A RICEAD T2 2 L3R Sz (Fig 12),
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Figure 12. Suppressive effect of NF-kB inhibition by NF-kB decoy on VEGF, MMP-9, and arginase mRNA expression. The expression levels
of VEGF-A (A), MMP-9 (B), and arginase (C) mRNA in macrophages were measured at 24 h after transfection of NF-xB decoy (0.2 uM). Data
represent the means + SD. (n = 4). 'p < 0.05; “'p < 0.01, compared with PEM (Conventional). "p < 0.01, compared with N.T. of M2-like
macrophages. N.T: non-treated cells
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2-c B16BL6 M LT PAN-02 #ifuisE EEZRAWVWCHE L M2 i~ u 7 7 —JIXxd 3
NF-kB decoy DZhE

NF-«B (p50) SRNA & [A£kIZ NF-«xB decoy (2B LT, R 5 N AMIOR:E Lk %2 HVCiFE
L7z M2 fk~7 877 —JIZHT 2R OENNCOWTRFNTILERND S, £ 2 TRETIE
B16BL6 A, 54 OF PAN-02 filadi57% FiE2 W CRE L72% M2 i~ 72 1 7 7 — VI NF«B
decoy ZE AN LIZBEDO M2~ 27 0 7 77— DV A S A VEARED I OV TR L 7=, 97,
B16BL6 #lfuksaE EiE 2 AW CiFE L7z M2 ki~ 27 1 7 7 — 2%k L T NF-kB decoy %8 A L 7=
BOM2BE~ /07y =YX WEASNS IL-12, TNF-a, IL-6 EAEERT % &3, IL-10 pEA &
NABNWDT 5 Z LR EnT- (Fig 13),
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Figure 13. Effect of NF-kB inhibition by NF-kB decoy on cytokine production in macrophages cultured with conditioned medium from
B16BL6 cells. Concentrations of IL-12p70 (A), TNF-a (B), IL-6 (C), and IL-10 (D) in culture supernatants were measured following transfection of
NF-«B decoy (0.2 pM) at 24 h after LPS stimulation. Data represent the means + SD. (n = 4). 'p < 0.05; “p < 0.01, compared with PEM
(Conventional). 'p < 0.05; ™p < 0.01, compared with N.T. of M2-like macrophages. N.T.: non-treated cells.

S HIZ,PAN-O2 iz s EIEZ W CHFE LI M2k~ 7 a7 7 — U2 VW TERGFHZB W T H,
NF-xB decoy DEANIZ LY, Th1BIY-A N U A UFEAEOE K, b N Th2 BUY-A A U pEA
BEOBERRDPEO B (Fig 14), 2D OfERIE, Al 1-g, 1-h 123815 % NF-«B (p50) SRNA
RO TGRSR (Figs. 8,9). 38 L UNAH) 2-al2331F % colon-26 #iflakss B2 W CREE L7z M2
e~/ v 77— BT b mEtkE (Fig. 11)& —T %,
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Figure 14. Effect of NF-kB inhibition by NF-kB decoy on cytokine production in macrophages cultured with conditioned medium from
PAN-02 cells. Concentrations of IL-12p70 (A), TNF-a (B), IL-6 (C), and IL-10 (D) in culture supernatants were measured following transfection of
NF-xB decoy (0.2 uM) at 24 h after LPS stimulation. Data represent the means + S.D. (n = 4). "p < 0.05; “'p < 0.01, compared with PEM
(Conventional). ™p < 0.01, compared with N.T. of M2-like macrophages. N.T.: non-treated cells.

2-d NF-kB decoy DZhE D Eigett:

AIEE TOMFHNZ LY. NF«kB decoy DEAIZL Y M2t~ 7 77— OREA &2 M1 H~dis
ACE DT LRI, LU G, JiEE TOMEITNTILES NF«B decoy & A 24 IKffH]
BRICBIT HDBRETOAHRNLHELNTZH D TH DT, NF«B decoy DR DEHGMEIZ DOV TIEH] 52
IZTE TV, £ Z CTARIETIL, NF«xB decoy 3 A 48 4. 72 6 ONT 72 £ I M2 Bk~ 7
077 —=UNbEAISNDLTA MIAVEZAETLZZLIZED, M2~/ n 77—V ORBA
(%9 % NF-xB decoy D %R DFFHEIEIZ OV Tl 21T - 72, colon-26 Miflass & iF 2 W TikE
L7e M2k~ 27 17 7 — 312 NF«B decoy 28 A L, 48 IRl 1Z 31T 5 LPSHIRIC L DA A1 A
VIEAREPIE LIRER, IL-12, TNF-o, IL-6 ZEAEOIA, 8 X OVIL-10 FEAEORD BT 5
NiebOD, EOEAOEIA X NF«B decoy H A 24 %2 LPS k% L6 L i LT/l &S
WHDThH o7z, EHIT, NF«B decoy A 72 #2123V Tik, NF-kB decoy HEAIZ L HH A |k
A EABRDEANTRD v o7 (Fig. 15), TN HORER LY, NF«B decoy (2L b~ 7 1
77—V ORBEHN TN, 48~72 HEE TR D Z LRI S iz,

A B e macropnages B
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gmooo
€ s000 Figure 15. Effect of NF-kB inhibition by NF-«xB
& 6000 decoy on the duration of the shift of cytokine
" 4000 production pattern of M2-like macrophages.
2000 Concentrations of 1L-12p70 (A), TNF-a (B), IL-6
o 28 hr 72hr (C), and IL-10 (D) in culture supernatants were
D measured following transfection of NF-xB decoy
1400 (0.2 uM) at 24 h after LPS stimulation. Data

represent the means + S.D. (n = 4). 'p < 0.05; "'p <
0.01, compared with PEM (Conventional). "p <
0.01, compared with N.T. of M2-like macrophages.
N.T.: non-treated cells.
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AREFETIL, NF-xB OTEMEZ MGl 5 4V IEREIEN TAM ORBIZ K
fli4 % 7=, invitro T TAM EBRE T /LI
DEFHEBLIZ OV TR EFT > 72,
2B W T TAM OFRBIZAGIZEAT D851 217 9 720121, TAM Z B Rk~ b BEE L |
ICBWTEET D HIN, b L<iXinvitro IZBWTHEED 2 W idElik sk~ a7 77—V
% TAM LRI 72 M2 REUIZFHET 2 RN LETH 5, v 7 AFEEEE LV TAM % HEES
5 FEE :w<owﬁiénfw5ﬁ“mﬁv&u77~9®%ﬁﬂi#ﬁzﬁgﬁﬁ%<
TAM [ ZHUEE L 7288, W RFEEM T CREET 5 & 24~72 FF[H T M2 BIDOPEE 2% 5 2 & 3l &
NTWD 2, 2078, BEFEES B L 72 TAM % invitro I35 5 4 U SRR 0O SR 2
WD Z EIFIERICREECH D, £ 2 TEHEIL. BT D TAM EBRET VAL T 5720
~yAfERE~ 7 v T 7 — T % M2 B~ GRS T D FIEOMENT & A T2, Hagemann & (3, transwell
ERHWC U RAFRiHk~7n 77—V N Al L ER T2 LI2ED, v e Ty —T0k
B A TAM SR L2 M2 BICFHETE 5 2 L2 E LT D ¥, KRFERIIERICHifEr~s o
77— VOMEFRIETHY | AFECIVFE L M2E v v T 7 —PIE TAM @ invitro (235
TLEBRETNE L THELYTHDLEBEZADLND, £ I TEERIC, transwdl 2 W T~ v R~ 2
177 —Y & colon26 MDD IR AT Tzl 2 A, MR LT, iBIcLd~sn 7y
— VDY A N IA VFEAROEILITRD Lo 72 (Fig. 16), ZOEH & LT, transwell H1 TS
FTE 5 colon-26 M DE I~ U AMEE~ 7 a7 77— ORI L TR 30D LIRETHH 1=
~ a7y —T% M2 BAGHEET L OICMERIZTOED IL-4 X IL-13 &b\of:‘{&ﬁﬁ%iﬂ
colon-26 ffiE /s HIEA XN -T2 2 EMBZ DT, I T, BAMKED D FEA S D IRER T
EHoEMRE L~ 0T 7y —VICRERBIE L0, BDAMBROEE EEEARIRL, TnE HnTs
v ANEE~ s v T 7 — VR T D PR AR AT, BAMIEEE BIER TREE L~ v X EE~
R7 7=V RVEAINDLIYA NI A UEEE LSRR, IL-12, TNF-a, 72 5 ONT IL-6 FEA &
WA BEICHED T D &, IL-10 PEAEDBF IR T 5 Z LR EN (Fig. 1), ~ 7 AfEIHE
~7na 77 —YNTAM CHEELLTEHEM2ER)Z S L CT\WAD Z LRI, £ 2T, LD
invitro FZBRIIAFIEIC L VFEE LI M2k~ 07y —V 2 HNTITHo 22 L LT,

FAETVER % E I ZFE
KLU THY AEMEEKELZENLTZEO, v~/ a7y —v
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RIZ, NF-kB (p50) SRNA ZE A L7-FED M2 kk~ 7 1 7 7 — YV ORBIBIHREL 2 FRGET 5 728
£79 NF«B (p50) SRNA ZE AL 72D M2k~ 27 0 77—V b EAINL YA NI A o EmE
ELTe, EORER, ThL B o A VEEAERNAEICHEKRT 2 &, Th2 B9 A M A VEA
B2 PEM LRBREF THATHZ ENHALMNE o7 (Fig 4), ARERIT, £Aeb27 7 e—F7T

2~ n 77—V ORI A X - 2B EOMFRHREDOF R L ITE KL ) M2~ o
Ty —VORBAN MLIBIANER L 722 L 2R/ LTV 5, it T, A M IA v LiZRB s~
077y —YORAOEE L LT, KRB L OMMP O3B, —B(LERELERE, 750N
ZREBREIZOVWT LRI ZT->72 & 2 A, NF«B (p50) SRNA M3 A2 L W VEGF, MMP-9 %
BN :iﬁw\@“é Z LTz (Fig. 5). NOPEAEN PEM L [RIFLE £ THIKRT 5 Z & 23k
WENTZ (Fig. 6)e EHIZ, v /) —AZEERBLIOAD AN Uy =SB EFBERENA BT
5z &%Gfﬁﬂ“fméim‘: (Fig. 7). LA LEX V. NF«B (p50) SRNA ZE AL, M2k~ 77—
DN po0 BA D SH5H 2 LT, M2Ek~7 v 7 7 —UORBAN M1 B~ 25 2 & A iR
Sz,

—J7, Bl U7oBEtid 2T colon-26 Mifats s IGIC L Vg L M2fk~27 r 77—V & HNT
T2l bDOTHDN, BAMIILZE ORI L ZEAT DIRMERF OREB L OEN R D Z LR
RSN TG O 207, RN AMRFEORE FEERVWCHEE L M2k~ n 7 7
— VI ENENVHEEN R D Z N TREIN, U, M2k~ 27 v 7 7 — ISk 5 NF-«B (p50)
SRNA OZNROFRE S VD 28 AUMafEc K0 87 5 AR E 2 bhvbd, £ 2T, colon-26 A
\Zhnz.. B16BL6 #Hfid, PAN-02 Ml DE:#E LI Z HWTENEN M2k~ v 7 7 — V& HE L
ZNHIZxT D NF«B (p50) SRNA OZWRAZFHE L=, 7. THZNOEE BiFEHWTHEL
Te~v o AGE~s a7 7y —V K VEAISND YA NI A CEEZRE LR, WThoss Mk
EEEEZHOEGAICBN L7877 —U N TAM EELL L7 M2 DY A N A L EA A
— ERT I MR I T (Figs. 8,9), 7272 L., FTDYA NAA VPEANS — U EN A REIZ
L VETRR->TEY, R, BI6BL6 MflukiE LIEZHW T~ n 7y —U 2R LEED Thl
YA S AA VEARDOEIL, MO ML RIE 2 WG L L TS oo, Kb
RIX, DA D EA SN DIEMERFOfE, BLREDEWZLV~vI/mT7 7 —U0 M2 R~
DEDTREN RN D Z L 2R L TWD, VT & M2Ei~ 27 17 7 — 212k L T NF«B (p50)
SRNA %A L7-BED A bl A VPEAEBOELIZOWTEHE L2/ R, WIho M2fki~2 a >
7 —UIBWTH, ThI YA M A VEAROHE KR, RO ThR2BY A A VEARDAE
7RI D BT (Figs. 8,9), TN L DORER LY . ARFTCHWZ SEO N AMIEHEIZ X > T
M2~ 707 7=V 2 TICBWT, NF-kB (p50) SRNA OE A2 L ) NF-xB O FEHL & il
T5HZ LT, ZORIMUN MLBIANEEST 5 2 LRSIz,

NF-kB DFBLIE L ONEHLA~ 7 1 7 7 =Y ORI KITTHEIC OV T, 2 E TOM%
IZBWT, NFkB D ps0 7=y hR~v 2717 7 =D M2BI~O IR Bd5 LTV 5 Al
PEIRIRA STV D 2888 M1~ 7 17 7 — P TlE ps0 13 pe5 & ~F 1 & {K(NF-kB) % &
FRLTEY, ZO~Ta ZEERIIEN~BEIT%. DNA EOREDESIKB 1 MICHAT L&
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T4 OG- DI G235 T 5, Z O NFkB 12 X 25 LI M1 Al~27 57 »—2 0 Thl
RGN HAD T 2 TH D B, —FH T, TAM (2B W TiT ps0 A€ BRI L T
BY, BNICEREL TS Z EPMHRINTWD, ps0 &RE &KX B 1 h~OFEAREIZA T
L3, BEIEMELREITA L TW e, kB A h DA % LT NF«B 1T L 2554
BOBICIET S, T2, TAM T p50 78 E Z&AH NF-kB (2 X % Thl BUGus s 4 P
LTEY ., 2T XY STAT3 X STAT6 % Hls & L7z Th2 UG IS E DMENL & 72 > TV D72 TAM
I M2BOMWEZRTEEBEZLNATNS P, &5HIC, ps0 A€ “EIKIE, Thl B isgics T
HERHEEZMHS L O —DORER T THD STATL OV Vb ZFHE L, STATL & X 2 RIEMR
EOGEMHIT 22 b shTng 2 ZhoofmR iy, ARFHICBWTHE L NF«B
(pS0) SRNA B AIZ L 5 M2k~ 27 1 7 7 — 20 M1 B~ DliEH) 1%, NF-«xB (p50) SRNA D 1EH]
IZED M2Ek~27 m 77— ND ps0 ARE ZEENEA L, Z1UT LY NFkB @ DNA ~DifEA
BHHWIESTATL O U UEREAHIR L7z Z SIS T 5 AR E 2 55,

biako@my ps0 7 2= FEERME L7 SRNA ZH VWA 2 LIk, M2k~ ua 77—
DEHI 2 MIBUZEHATE D 2 L NHEGR SN0, A2 & BICEMIT 5 720121%, sSRNA &
(T2 DERIBF T po0t 7 = M OB ZHIE T 5 A4 Y IRMERE W REBLETH D,
ZZTWIZ pS0 Y T = R ERRRMICHE AT D 2 £ 12 X W NF-xB O35 % 3l 9°5 NF-xB decoy
ZHWT, sSRNA L RIBROBF 21772, £7. NFxBdecoy = M2k~ n 7 7 —VIZEA LT
BROREN NF-xB DAL & §FAl L 72 F5 BN ps0 & /%7 BSBAF T 45 2 & AR S iz
(Fig. 11A), NF-xB decoy M AIZ L 0 MIE HIZ/FTET D NFxB OENBATRIHI SN D A 1 =X
LIZOWTHEH SN STV A, NF-kB decoy @ p50 ¥ 7= h~DFfEE 7 ps0 7 ==
v MTEENDERATY 7 F /L OBEREIC S L T 72 0 22 KT L TW A AIREMER B 2 b D,
#5 UV T NF-xB decoy DB AIZ LD MK~ 7 1 7 7 — Y OREIUEA 2 Wit L 7= 5 5. NF-«B (p50)
SRNA Z W RREHER & [FER, YA b A OB 7 DO FBL N Z — 3 M2 LD 1 D6 M1
ROHEDO~T7 N5 ENRENT (Figs. 11,12), F72, ZOFIE3FEDO M2 k~r 7 7 —
CETIZBW TR btz (Figs 11,1314), 2 HOFEE KV . NF«B decoy DEAIZL - TH
M2k~ 17 7 —V ORI EZ ML BN TE 5 2 LRS-,

Vb, RETIH, DAMEERE REP T AR~ /e 7 7 —UZEET L2 LI2XKD M2
Bk~ a7y —UEFHETLHI LK L, £, AM2EE~ 27 07 7 — 12 NF«B O % #)
#9254V AR%EEEFE(NF-«B (p50) SRNA, 35 & UV NF-«B decoy) &8 A L, £ p50 &4 b &+
HZET M2Ek~7 v 77—V ORBA A ML TE 5 2 & 28 L7-, FFIZ. NF-xB decoy
X, 7 RNE—MERERSY U~ T EOREMRBICKT 2 BRRBROBIEFEM SN TRY | EH
ERHETE 22> TV ARIFITH B 9™, ZD 7=, NF-«B decoy % V7= TAM D F BRI IC LS
SMATEEIEEEET 5 Z ENTEIUL, AFIEITEVFERICERICH O ARETH D EE X BND,
% 2T IRELIBEOREFTlL NF-xB OTEMEZIEIT 2 4 U TR ESE L LT NF-«B decoy i8R L
TRl 2175 2 & & LT,
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EBROE

BLIEFLE

[1] &Feds L OEBREY
PRI R Ol dn 2 FV Tz, SEREMICIT 4 im0 ICR RV~ ¥ 2 & VW Tz,

[2] SRNA

SRNA (I sigmatt L VEEA L, I TORSEZHETHH D% M-, NFkB (p50) siRNA (sequence 1):
5'-CAC AUC UGA UGA UAU ACU ATT-3 (> A#H), 5-UAG UAU AUC AUC AGA UGU GTT-3 (7 > F
¥ o 2 4H); NF-kB (p50) SRNA (sequence 2): 5'-GCA AAC UCA GCU UUA CAG ATT-3' (& > % §H), 5-UCU
GUA AAG CUG AGU UUG CTT-3' (7 F & A §H); NF-«B (p50) sSIRNA (sequence 3): 5'-GUA UAA GGA
UGU CAA CAU UTT-3 (£ > 2 ), 5-AAU GUU GAC AUC CUU AUA CTT-3 (7 > F & > % #H); scrambled
SRNA: 5-AAG UAA ACG CAC GUU UAC CTT-3(t > %#4), 5-GGU AAA CGU GCG UUU ACU
UTT-3 (7 > F & v 28,

[3] ~ 7 AMEHEN~ 27 07 7 — VOB L O & ™
ICR R~ o7 2 (4 BEIC 29%F 4 7Y 2 L — P EEH(H KRBR S )2 1 mL EERNEE L, 4
H 12 PRMI-1640 F5H( H ARSI 2 W T~ 7 2 EEL D [EIN Lz, BN Lz~ 1 77—
1%, 10%1MmiE fE R % (FBS). 100 U/mL penicillin,, 100 pg/mL streptomycin, 2 mM L-glutamine %S0
PRMI-1640 55112 1.0 x 10°f8/mL TEEH. 24 X~1 7 07 L — NI 500 uL KRR L7-, #&fE 2 i
I AR 5 2 & CHEEEE ML 2 TRk L CEBRICH 2,

[4] M2~/ m 7 7 —POFFE
DN AURBREEEEE 151, colon-26 ~ 7 AFERG DS AL, B16BLE v & A A T ) —~<#lfid, & 5\ ik PAN-02
~ 7 AJENEDS AR A 10 om T ¢ v 3 = (T BXI0CEIE &, 80% =1 7L L M EIEE LR TEE
HEEL, 045 um DHREFTDIAL T T 7 4N Z—(AARIVARTH)ZET Z L T, M2k
~7m 77—k, SRNA BN 24 BRI, 55 1555 1 EiEBROES [3] 12HEC TR L~ v A gk
W~ a7y =B AMBEEE EP TR 2 L THE LT,

[5] M2k~ 7 77— %3 5 invitro SRNA-E A
M2 B~ 7 1 7 7 — P D% Opti-MEM® 1(Gibeo #)12 5244 L . SIRNA/Lipofectamine® 2000 (Invitrogen
G EEZTI LT, EAKRTHELL, Lipofectaming® 2000 DIRAT 7 1 b = /LIZHEV, & SRNA J2EE A
0.1 puM &7 5 KO IZFHE L7z, SRNA N6 IRt B A 23 AUMIRuRE 28 FyEICacHi L, S 51T 18 FF
Es& L7,

(6] W1 FAA i
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1S LEIEROE [4] ICHEL TM2EE~ 7 0 7 7 — VR FE L%, ST RR I Yo b 5
4 R(LPS) (Sigmatht)% 100 ng/mL TR L, —ERFMZICEE 2RI Lz, £/, M2ki~7nr >
7= LS L EROE [5] 1IC#E U T SRNA 238 A L=, K2 LPS % 100 ng/mL CERN
L. 24 FefiRs#t%. EE&2 I L7-, B o IL-10, IL-12p70, TNF-a 3 L OV IL-6 3 mouse ELISA
Kit(Bay bioscience ft) & W CiER L7z, £7-. EiEF D VEGF &3 Murine VEGF ELISA Kit(PeproTech
) EHNCTERE L,

(7] &= HBL R

W1 EE LI EROE[S)ICHE LT M2EE~ 2 2 7 7 — |2 SRNA %3 A L7- % . GenElute® Mammalian
Total RNA Miniprep Kit(Sigma £1) & FIV T~ 27 1 7 7 — 4 RNA &l L, PrimeScript® RT reagent
Kit(# 71 7 734 AN & 0 WG RS 21T > 72, 4% mRNA £1% SYBR® Premix Ex Taq(# 4 7 /3 A4t)
ZF|M L. Lightcycler® 2.0(Roche diagnostics #1)iC & 5 E &1 PCRIC K W MIE L7, M. E&M PCRIZ
BT D% T T A ~—1TROEH % A=, p50 cDNA ([Z%)4 57 F A ~—: 5-CCT GGA TGA CTC TTG
GGA AA-3 (forward), 5'-TCA GCC AGC TGT TTC ATG TC-3' (reverse); p65 ([Zxf 35 77 A ~v—: 5-TAG
CAC CTGATG GCT GAC TG-3' (forward), 5-CGT TCC ACC ACA TCT GTG TC-3' (reverse); MMP-9 | 2%}
5774 ~—:5-GAA GGC AAA CCC TGT GTG TT-3 (forward), 5 -AGA GTA CTG CTT GCC CAG GA-3
(reverse); arginase |Zx}9° % 77 A ~—: 5-GTG AAG AAC CCA CGG TCT GT-3 (forward), 5-CTG GTT
GTC AGG GGA GTG TT-3' (reverse); GAPDH (Zxt4 %7 A ~—: 5-TCT CCT GCG ACT TCA ACA-3
(forward), 5'-GCT GTA GCC GTA TTCATT GT-3' (reverse) (Invitrogen £f),

(8] V=2 v TuavT v

51 LEIEROE [5] IC¥ECTM2Eki~ 2/ n 77 —VICSRNA B A LT, v~/ 77—
Z AL L. Nuclear Extract Kit(Active Motif #£) 2 W TR Z R B A Lz, Z v "B/ L, # v
UG EEF >~ M(Dojindo Molecular Technologies #1:)12 & 0 JIE L7z, HA&HREEA 50 pg/10 pl 12725 X
INTEH 7B L 2xsample buffer(0.1 M TrissHCI (pH 6.8), 4% SDS, 12% 2-mercaptoethanol, 20%
Glycerol, 0.04% Bromophenol blue)z 3:1 D& TIEA L, 90°C T 10 /7y MIMNEVLER L 7=, 10%4R Y 7 7
L7 3 R4 L (SuperSep® Ace, Wako Pure Chemical Industries 1) % Fv 7= SDS-PAGE | & ¥ 100V T 2 [k
MESKEN 21T o7, £DOHK 7V ZEEL L, Transblot SD (Bio-Rad b)) 2\ /=& KT A4 T u v T 1 v
712 £ Y . PVDF5(Hybond®-P, GE Healthcare t1) I pkB) & /37 & 855 L 7=, 15 & 4172 PVDF 11 3% BSA
&4 TBS(250 mM Tris-HCI (pH 7.4), 1.5 M NaCl, 0.1% Tween-20) T 1 B[], S8 THLBE L7-#%. 1 &kHUE
& LTUHFHi~ v A plos/ps0 fifk(Abcam tf), v ¥ Fhi~ 7 2 p5 fifk(Abcam £t), 7 Ffi~ v %
B-actin HL{A&(Santa Cruz Biotechnology #1:) % . Z #1241 1% BSA &4 TBS ™ 1/400, 1/400 5 & U 1/2000(v/v)
BINZ 60 yRIALER L7, Peidts, IRPUA L L C Peroxidase fEi#v $H1 7 VX 1gG Hiff(Santa Cruz
Biotechnology 1) % 1% BSA &4 TBS ® 1/2000(v/v) & % 60 4y MIALEE L 7=, ¥Ev%#%. Luminata i 3R
(Millipore #) CALEL L, LAS-4000 imaging system(FUJIFILM #1)iZ X 0 #iH L7=,
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[9] Mk b2 36 0E A BrTAm

w1 L EROE (5] ICHEL T M2EE~v 2 27 7 — U2 SRNA 238 A L7-t%, Bz LPS %
100 ng/mL THIML, 24 KefsE%, EEZ2REN L, RiEHF O —B{LZEFE &% Griess Reagent
System(Promega t1) & IV T2 Y — X iEIC L W ER LT=,

[10] ~7 v 7 7 — U REOZ FEFEH R
#1EE LEHEROE (5] ICHELTM2E~2Z 277 —JICSRNA 8 AL, v~/ 77—
% ¢y Phosphate Buffered Saline (PBS)C 2 [al¥:i% L, 5% FBS & PBS HZfik L7-, = Dk FITC ik~
v ML~ 7 A CD206(~ > / — A ZAR) B (Serotec #5) & 2 W ME FITC #5277 ~ b fi~ 7 A CD204(A 71
RV — B AR) i (ADD Serotec #) & AL S 10 pg/mL & 72 % K S ICHIN L K BT 30 Sy TR E
L7z, =7 u7y—VRMIHA L-Hifk&EiZ, FACSCanto™ II(H A BD fh)i2 X v #lE L7,

D I e

BAEAMETIE, ZHMOLBIZIEIATF 2 =T b t EEZ MW, FLRMERIZE T
Analysis of variance (ANOVA) 1T\, Dunnett’s 74 X 1 Tukey-Kramer 1512 X 0 E L7z, 4 p I C
HV, p<0.05 EZHMEHFMIHETHDL L LT,

BLIEFE2H

[1] #HEd L OERREY
AT IR Ol dn 2 FV T2, SEREMICIT 4 im0 ICR R~ ¥ 2 & VW Tz,

[2] NF-xB decoy
NF-xB decoy X AnGes MG XL W W=, LT OESIZET 56 D% H -, NF«B decoy: 5-GGA
GGG AAA TCC CTT CAA GG-3 (z > A#H), 5-CCT TGA AGG GAT TTC CCT CC-3 (7 > F & A #);
random decoy: 5-TTG CCG TAC CTG ACT TAG CC-3 (> *#H), 5-GGC TAA GTC AGG TAC
GGCAA-3 (7 > F ko A4H),

[3] M2k~ o 77— DFFE
M2k~ 7 7 —U0%, 1S 1EEROE (4] (CHET THHRE L=,

[4] M2k~ 27 v 7 7 —2IZxbd % invitro NF-«B decoy 3 A
M2 K~ 27 1 7 7 — U ORIz Opti-MEM® | 1255#2 L. NF-xB decoy /Lipofectamineg® 2000 14 4 %
U7, EAEMREIL, Lipofectamine® 2000 DifRfT 7 1 b = /LIZHEV, fg#k SRNA J2E73 0.2 M & 72
5 & OB L7z, NF-xB decoy iR/ 6 REH 4, B5HiA 3 A MO ES 28 LIHIC A L. S BT 18 Rk 28
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L7,

[5] W1 A A oyl BAFARG
YA DA O WRIE, B LEE LEIEBROE (6] I2HEC TRE L7,

[6] vz TuyFr oy
DT AR Ty T 470, BLEE 1ISHEROE [8] ITHEL Tfro7-,

(7] s FEH SR AT
B TRBEHIIT, 5 135 1 EBROE [7] ICHEL T To 72, W, EEMPCRIZBIT (774
~—XRDOESEZ H\ T2, VEGF-A cDNA (234 %5 77 A ~—:5- AGC ACA GCA GAT GTG AAT GC-3
(forward), 5'- AAT GCT TTC TCC GCT CTG AA-3' (reverse) (Invitrogen £f),

(8] #HLRI=AHIMFHT
FERHERVBEATIZ, 85 1 25 L EER O [11] LRROFIETIT o7,

BLIESIM

[1] R L OEREY
AT RO 2 W2, EBREMWIZIT 4 8B ICR RMfEME~ 7 2 &2 Hu=,

[2] ~ 7 RjgEN~ 7 v 77— & colon-26 flifE o Hs 2%
2.0 x 10*{H ™ colon-26 i % transwell insert (A% 6.5 mm) (Corning #E)IZ#EFE L 7=, 24 BF#% ., 5 12
5 LEIEBROMISICHE L Tl L~ v A FEN~ 7 n 7 7 — V% 24 R~ A 7 1 7 L— kT 50 x 10°
fEiwell THEEREL ., &7 = /LI transwell inserrt Z#F A L 7=,

(3] Y1 NI A oW ERFAm
5 1 3EIEBROE (2] I T~ v R~ n T 7 — T L colon-26 A & dEEE U7 48 FER:
(ZHEHIFIZ LPS % 100 ng/mL TN L7z, 24 FEfRG %, HiE2RIL L, 5 1 356 LHEBROE [6]
WZHECTHA M A b2 flE LT,
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F2E BERGEE~YY ) —REM Y R Y — A EFIA L7z NF-xB decoy DfiE
BRE~ I 0T 7 —T~DE—TFT 1 T L BN AARE RO

78 aim DL

ATE Tl invitro IZB W T NFxB ps0 7 = v ~ OReEZ 554 U IERREIEAE AL,
M2k~ 27 v 77— DN po0 ATV SH 52 & C, ZORMEZ ML BINEHTE 52 L%
MR8 Uiz, AFR MG TICREBRIHFET 2 TAM ZBWTHHERT 2 ZenTEhid, 4
TREREERE 2 e TAM OFRBRERR I = 22 D3 ABIRIEORESUIRIT 5 Z & T & %,
L L7223 S, JESFRICIIA AR 206 & NI, efia, 72 &8k« 2 fia a3
BIELTWDT20, invivo IZBWTA Y TEREEIEDEAIZ L 5 TAM ORBUMERW 4 BT 5 72
DIZIE, TAM BEIROERIRIZA U ARERER ZEANT HEIR OB R R IR TH 5,

ERRICEET A~ a7 7 —DI0id~y ) —AZRERER L TWVWD 2 ERHESHTEY
B < ) —=2AZREEF LIz~ 7 17 7 — % IRE DDS BN B4 2 0F5813UA < ATh T
% ™0 Kawakami &1, w3/ —AMEHiH F A= v 7 U R Y — LB A K(Man-lipoplex) & B
L, v ) —AZEREN Licmy R A b=V RCESE | 7 v =it~ 7 v 7 5
— ISk L TR G T OB A SETE D 2 L2 ME LT D P8, o, A v/
Rl—va ik BPeps LBF RIS~ v ) =AM T A=y 7 VR Y — A TS
{&(Man-polyethylene glycol (PEG) bubble lipoplex) DEI%E HiTHoTHE Y . ~ 7 1 7 7 — VIR 1o

EN R B G EENATEEIC A>TV D 28 BEWER T A(S— 7 b4 7 a0 INg i
FNE L, Rz~ ) —ATESR L= Man-PEG bubble lipoplex 1%, #it£? Man-lipoplex & 7%k,
~ ) — AR BE A~ OERRAMEE A LT D Z ST, SN D OMEE I R X Y
HADKIEAPREET DRI AET HF v 7 — 3 3 2 L0 I —@MEo/NMLERIT, 2z

Ir L CREDOBRIETF 2 MBENICESEEAT 2HEDIRNRHA TV, TAM 23~y /) —AZE
EAEFEH L TND Z L5 ¥ Man-PEG bubble lipoplex ZFIH3 2% Z LI L D TAM ~0DiH
172 NF-xB decoy EANER TEH LB HND,

Z ZCARETIL, colon-26 [HENAET L~ A% HUWT, Man-PEG bubble lipoplex & ¥ i fi
FOGEHIZ X % invivo 1231 5 TAM ~0 NF-kB decoy 3 AZh=R % 3F4f L. AEf % H 72 NF-«B
decoy 3 AIZ L5 TAM ORBIAERL I OV TR AT o 70, & BT, DATREIRICET 2 b
1TV TAM JEIREY NF-kB decoy 3 AED D3 AR~ DI Z 507 72,
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%=1 BERSE,YY ) —2EM Y R Y — LINF-kB decoy S (Man-PEG bubble
lipoplex) D BA%&

1-a Man-PEG bubble lipoplex D ESL & ¥yFRAL 2B E

UARY = ANEINZAS—=T VA a I a2 EICE AT 72012, VARY —LKE~D PEG
[ERINLERZ ERHESN TSN O Un Siasic, U nw—msiﬁ@%m'aﬂﬁ@é%@ﬁb%ﬁié
FEEBREOmW Y SEFE THER S TORITIIER bR &2 R U, SaffiEhimE D 2 TRk
SNAHITANEY AFE O DSTAP, H:Y UFE O DSPC, 3 X T Man-PEG,0,-DSPE % # k5
B LTHWSZ LI X Man-PEG bubble lipoplex #5832 = L 1TaEh L 7= 2%, —J5 T, Negishi
Sli, =T I E AT 5 DSTAP ZEIEE L LTELAT LY R Y —L K0, UkT I %
3% DSDAP ZHERIEE & L CEHEL AT VIR Y — ADOFHFNBIEFHABEREN D &2 WA L
TWws P, ZhbomAEKIcERIT, Un b0 @ BEICEREZ M
DSDAP:DSPC:NH,-PEG00-DSPE =7:2:1 (mol) TH# A & 415 BarePEG bubble liposome, # J O
DSDAP:DSPC:Man-PEG0-DSPE=7:2:1 (mol) CHEA X 415 Man-PEG bubble liposome % ##4 L . Z41
EiEF v — U 1.0:2.3(-:+) T NF«B decoy L iEA T2 Z & 12 XY bubblelipoplex Z {E&L L 7=, i
Man-PEGz000-DSPE 13 Un © D& FIEIZHEV Y PEG ANl 7 X/ Hx A7 2 0D NHa-PEG000-DSPE
% IME-thiomannoside & & &% Z & TAEL L7- 2, Bubble liposome 35 X UF bubble lipoplex M%)
BRSO (B 72838 L ORI FEAWT) & 3T L 725 5. Bare-PEG bubble lipoplex 5 LT Man-PEG
bubble lipoplex D}7 7235 X OF i A7 X% 112 41 553.6+8.1 nm, 20.3+2.4 mV 33 1 U8567.1+6.3 nm,
211424 mV Th Y (Table2), ZhHOFEFITREITHE SN TS 7T 2 I F DNA X SRNA %
AWTIER L 72 bubble lipoplex (B 2 MERKBRE —~HTEHbDOTH-o7 *®, £7-. bubble
liposome & kt#% L C. bubble lipoplex ® K & 23KV 2 & 3R S 7= 2 & v 5. NF-kB decoy 73
bubble liposome # i CEHEMIZAHEMEH L TWD Z ENRIBE SN, X512, BEXIKINC L 5Bt
FERMD S, ZEIT lipoplex DB S TWD Z & 3R S v (Fig. 17),

Table 2. Particle sizes and zeta potentials of liposomes and lipoplexes. Each value represents the mean + SD. (n=3).

Particle size (nm)  Zeta-potential (mV)

Bare-PEG bubble liposome (DSDAP:DSPC:NH,-PEG 0-DSPE=7:2:1 (mol)) 538.8+5.9 38.6+2.1
Man-PEG bubble liposome (RSDAP:DSPC:Man-PEG 4-DSPE=7:2:1 (mol)) 551.4+4.7 36.4+1.6
Bare-PEG bubble lipoplex (DSDAP:DSPC:NH,-PEG -DSPE=7:2:1 (mol)) 553.6+8.1 20.3*+24
Man-PEG bubble lipoplex (DSDAP:DSPC:Man-PEGq-DSPE=7:2:1 (mol)) 567.1+6.3 21.1+2.4
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Figure 17. Confirmation of NF-kB decoy complexes by gel-retardation assay.
Lipoplexes and bubble lipoplexes were run on a 1%-TAE agarose gel.

1-b EERE~ 7 o7 7 — Y (TAM)~®D NF-kB decoy 2=EIZ B9 5 in vitro (23617 5 RS

eV T, colon-26 [ETES AT T /L~ U A DGR & 0 HEE L7 TAM Z - T, in vitro (2381
% Man-PEG bubble lipoplex & B  FRET O OFHIZ L 5 TAM ~0 NF-«B decoy % =503 2 54 L 7=,
9. TAM (T X % bubble liposome DIV IAZENZRIZOWTEH 5720, st EIC LY Z
~Uk L 7= Bare-PEG bubble liposome 35 J T Man-PEG bubble liposome %z TAM (255 &1, £ DOH
0 IAI B2 REFICHIE LT-, 0%, TAM |2 X % Man-PEG bubble liposome M H V) JA A &1,
Bare-PEG bubble liposome D H V) A 4 & & LE# L CA E 12 < . bubble liposome 2% 5 /0% 1238\ T
BEIZHI 4152V D AR DSBS v (Fig. 18A), A#EF X 0 | bubble liposome Kz~ / — A
Effiziid Z & T, TAM ~OENFRRMEEZ 5 T& 5 2 LR &7z, WIZ, bubblelipoplex &
AE WA O L 0S5 5 TAM ~0 NF-kB decoy 25 & % 0 EHEHk NF-xB decoy % VT
HE LT, ZOfER, Man-PEG bubble lipoplex & & IR OHEHIC &V 5 545 NF-«B decoy 1%
(X, Man-PEG bubble lipoplex Bl &t L CTH 4.3 5% < . %7 Bare-PEG bubble lipoplex & i
B BRA 2 G DR IGE LR L TH 252 W2 L3RS ive (Fig 18B),

A B
2000 - _ 20001
OBare-PEG bubble liposomes .
1800 1 @Man-PEG bubble liposomes * 1800 (] without US exposure **
With US
? 1600 %, 1600- B wi exposure
c c
2 1400 2 1400
£ £
< 1200 - € 1200
3 3
173 1000 1) 1000' *%
© ©
S 800 T S 800
c 600 1 c 600
8 &
= 400 1 S 4001
200 200
0 T T T T T J 0
0 5 10 15 20 25 30 Bare-PEG bubble Man-PEG bubble
Time (min) lipoplex lipoplex

Figure 18. In vitro cellular association of bubble liposomes and NF-kB decoy in cultured TAM isolated from colon-26 solid tumor. (A) In vitro
time-course for bubble liposomes cellular association. Data are represented as mean values + SD (n = 3). “'p< 0.01, compared with Bare-PEG bubble
liposomes. (B) Amount of internalized FAM-lablelled NF-xB decoy oligonucleotides obtained with Bare-PEG or Man-PEG bubble lipoplexes with or
without US exposure in isolated TAM 1 h after the addition of bubble lipoplexes. Mean fluorescence intensity was calculated by dividing the total
fluorescence intensity by the number of cells (10,000 cells). Data are represented as mean values + SD (n = 3). “'p< 0.01, compared with
corresponding groups without US exposure.
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H28 colon-26 BN ATT N~ T RIZEBIT S TAM FRH NF-xB decoy EA

ATEIClE. NF-xB decoy % FVTESRL L 7= Man-PEG bubble lipoplex & #8355 B & 0F 2% Z &
IZ &0 invitro (28T TAM (2213 AJIC NF«B decoy 2 15T 5 Z EAVUR I LTz, £ 2 TIRIZ,
K AT NaEFIH LizinvivolZds T % TAM i8R NF-«B decoy B AVEZ L3 5 7260 ARHi Tl
Man-PEG bubble lipoplex ™ bl 7 52 548 DRI A 1T\, invivo IZ31F 5 Man-PEG bubblellpoplex

AT I B OO I X D TAM ~0 NF-«xB decoy B AR OFM 41T - 7=,

2-a Man-PEG bubble lipoplex EFiRIE: 5-1% D NF-xB decoy D P43 #a Reitk:

In vivo (28T TAM BIRAYD2NFAYIZ NF«xB decoy Z ik 5729 121X, Man-PEG bubble
lipoplex DY) 722 % GRR M OBV EZE TH D, £ 2T, colon26 BEENAETT L~ AZX LT
Man-PEG bubble lipoplex % kN 5- L 722> NF-«B decoy DN Syt ic >WCRMiE 24T - 72,
%p jm3% L7~ NF-xB decoy % F VN THEHL L 7= Man-PEG bubble lipoplex % colon-26 A AEF /L~
U ACEARNE G- L, #8530 0% 1ICk 1T 5 Kligas O NF-xB decoy &4 MIE L=, ZDOREHE, K
#43 D NF-xB decoy 232 5346 L, W CE i, Mgl EET 52— 5 T, EEEE~OBITEIX
D T2 EARENT (Fig 19), F7=. Man-PEG bubble lipoplex #5- 5 73 (2 IE Akt
LU CHEE I I A0 U 72 BR D NF-xB decoy DR ARRFEIZ DUV T b AIERICEH 21T o 7225, BE
BRI IZ M 5 NF-xB decoy DIgERBEATIEDZALITERD B2 o7z (Fig. 19), T HDOFER KV |
Man-PEG bubble lipoplex % & RN G- L 72354 Tk TAM (2% 5 14572 NF-xB decoy & A &35
BN EEBZLNDT=0, UBEORETCIL, Man-PEG bubble lipoplex |3 [E R R R PN~ B %
H3pZ bE L,

N
)]
)

|:| Man-PEG bubble lipoplex

[«}]
% 4071 IMan-PEG bubble lipoplex+Us
E,, 35+
§ 304 Figure 19. Tissue distribution of NF-kB decoy
S oligonucleotides by Man-PEG bubble lipoplexes and
2 251 US exposure. Tissue distribution after intravenous
S 201 administration of Man-PEG bubble lipoplexes (10 ng
_EI NF-«xB decoy) with or without US exposure in colon-26
E 151 tumor bearing mice. Data are represented as mean
S 101 values+ SD (n = 3).
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2-b  Man-PEG bubble lipoplex D EFHEFRAN~DIEAIZ X 5 TAM ~D NF-«B decoy 2%

Man-PEG bubbl e lipoplex O fEERLMR N ~D A &85 31 IR 2 A G bR 7B O invivo l2 81T %
TAM ~® NF-kB decoy %652 £, fluorochrome (FAM) % #i & & 1 72 840 6 FE 7% NF-xB decoy(FAM 1%
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NF-xB decoy) Z FH\ % Z &2 & 0§l L7z, AFIEIZ &L 5 FAM 155k NF-xB decoy = E1% , B HHK
2D TAM Z HEEL . TAM NOESEIRE ZJIE L, £z, #sE OREMED & A S 7=
D ONHHSERE AR L=, T OREE. Man-PEG bubblelipoplex & 885 A OHEHIZ LV ES
1% TAM ~® NF-kB decoy iXiE &L, HEEARKNOGE & I L TH 16.7 5200 2 L 23 50
Lot (Flg. 20), F7=. Bare-PEG bubble lipoplex & &K 20 L7-5A Sk LT, K
BT FOEEENMEFONTZ, & 52, Man-PEG bubble lipoplex & BHEHBE OMFHICEI W ELRD
TAM ~® NF-kB decoy 25 EIX, TAM LIALOMIE (23 AP MR 7e &)~ D kg & i L
THIBBMHZ NI RSN, TNHDORER LY. Man-PEG bubble lipoplex O JEEZHHARN ~D
A LGRS~ OB E R 2 0f 325 2 & T BRSO TAM (26 L CERND DRI RIS
NF-kB decoy # 15 CTX 5 Z &R Sz,

Bare-PEG bubble lipoplex Man-PEG bubble lipoplex Man-PEG bubble lipoplex
(TAM) (TAM) (e.q. cancer cells, stroma cells)
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Figure 20. In vivo transfection efficiency of fluorochrome (FAM)-lablelled NF-kB decoy oligonucleotides into TAM by Bare-PEG and
Man-PEG bubble lipoplexes, with or without US exposure. The fluorescent intensity of FAM-lablelled NF-xB decoy oligonucleotidesin TAM 1 h
after the addition of bubble lipoplexes. Mean fluorescence intensity was calculated by dividing the total fluorescence intensity by the number of cells
(10,000 cells).

2-c  TAM O NF-xB EDZE1L

K12, Man-PEG bubble lipoplex & 487 FREHZ XV invivo 123 T NF-«xB decoy % & A L 7-FED
TAM DN NF-xB DAL &3l L 7=, % OfiF:. Man-PEG bubble lipoplex & #8353 R4 % 0f
L7ZBAICBNTOR, TAM OFN p50 1 X U8 p65 DA & ARl 3588 b vz (Fig. 21), Ak
BRI ATED invivo IZ 3 1) 5 NF-kB decoy @ TAM NI TIZB 4 2 a4 (Fig. 20) & [AEETH Y |
Man-PEG bubble lipoplex o JEEHGEKN~DFEA & #355E FR 2 0FF 3 2 R0, TAM 3R NF-«B
decoy HAH & LTHHATHLZ LE2RTHLOTH-T,
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Figure 21. Amounts of TAM nucleic p50 (A) and p65 (B) following in vivo NF-kB decoy transfection with Bare-PEG or Man-PEG bubble
lipoplexes, with or without US exposure 12 h post-transfection. Data are represented as mean values + SD (n = 3). "p< 0.05; “p< 0.01, compared
with N.T. (5% glucose). 'p< 0.05; "p< 0.01, compared with Bare-PEG bubble lipoplex+US. N.T., no treatment.

% 380 invivo NF-kB decoy S AIZ & 5 TAM RIFAERHE L 23 ATERE

AITEl £ TOMFHNIIW T, Man-PEG bubble lipoplex O EEHLERN ~DTEA & #3528
2 Z & T TAM ~Zh3RAIZ NF-«xB decoy %2 55 T, ZHUT LD TAM O p50 B2 A I
DD DR SN, AFNR LR HICBIT S NFxBdecoy EAIC LD~V I m T 57—
DO FRBAEHU BT 2 MahE R 2 &85 5 & . Man-PEG bubble lipoplex ZF]H L 7= TAM ~@ NF-«xB
decoy 3 AIZ LV | colon-26 TN AET /L~ 7 ZI2BIT D TAM FHEHALD M2 FiH 5 M1 AL~
BNEHAETH D LB BN, & 2 TAREITIL., Man-PEG bubble lipoplex & #8511 [ 5 2 F| F
L T TAM (Z NF-«B decoy %z A L7220 TAM OEHM DI v F A b h A EEA R, HHK
BLOMMPRBLE, 725N NOFEABRZIFIE L UCHMEi L7z, X DI, RFEBERD AIEH
WZEITH D Z L AT 2720, R AR % colon-26 ETE 8 AET /L~ U A DIEGHER
FOEFAEZFHIT 5 Z &2 L0 EFHl L7z,

3-a [EBHERTYA S IA VIBEOEL

F£9°. TAM |2 NF«B decoy %38 A L7=BRDIEGHEM YA ~ A AREOZEIZ OV TEHIE L
2o NF-xB decoy 3 A& IZHESAEM A M U, ESHEMR YA DA REZRE LR, W
NOBATFIECENTS IL-12 REICABRZITRD bR o7z b DD, Man-PEG bubble
lipoplex & B I FRE 2 OF F L 72485512 D Fx TNF-0. 35 X OV IL-6 O JES AR P E N A BRI KT 2
ZERHBME IR (Fig. 22A-C), ¥~ . Man-PEG bubble lipoplex & B35 B % FI F L 7= NF-«xB
decoy AT & 0 JEEHAME T IL-10 IR ES A BICHD T2 2 & b CORE (Fig. 22D),
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Figure 22. Effect of NF-kB decoy/Bare-PEG
or Man-PEG bubble lipoplex transfection on
cytokine concentrations in tumor tissue.
Concentrations of 1L-12p70 (A), TNF-a (B),
IL-6 (C), and IL-10 (D) 24 h post-transfection.
Data are represented as mean values + SD (n =
4). "p< 0.05; “"p< 0.01, compared with N.T. (5%
glucose). Mp< 0.01, compared with Bare-PEG
bubble lipoplex+US. N.T., no treatment.

ATTEDOMRFHI B W CTHER S-SR 1 b A VIREOZE{kIX, TAM ~® NF-xB decoy
WAL, EEEST O TAM ORBAIN M2 Bl G ML BIAES L7 2 S ICRET 2 LS
b, £Z T, NF«B decoy HEAHIZIEEAKET O TAM ZHEEL . £ TAM % in vitro [Z&\
THRETLHZLICED ., LPSHFRIZ LD TAM BIERDY A A REAROZEEZFTM L7z, T D
#i& 3. Man-PEG bubble lipiplex & #8353 5t 2 F]H L C NF-xB decoy % & A L 72 TAM (28T, Thl
YA N A 2 ThHD IL-1B, TNF-o BE N IL-6 DEADBAREIZILEL TWD Z LRI
(Fig. 23A-C), £7=., IL-10 DEEAENRIH SN TWD Z & IR THER &= (Fig. 23D), ASHE i,

AIEDOKEHE R (Fig. 22)& —HT 50 Th o7,
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Figure 23. Effect of NF-kB decoy/Bare-PEG or Man-PEG bubble lipoplex transfection on TAM cytokine production in vivo. Concentration of
IL-1B (A), TNF-a (B), IL-6 (C), and IL-10 (D) in culture supernatants from TAM collected 24 h pogt-transfection. Data are represented as mean
values + SD (n = 4). "p< 0.05; “p < 0.01, compared with N.T. (5% glucose). 'p< 0.05; p< 0.01, compared with Bare-PEG bubble lipoplex+US. N.T.,

no treatment.
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3-c TAM OH#FERF I L TN MMP DREEEDZAL

A N IA VPEARROELIZINZ, NF-«B decoy H AIZ X 5 VEGF £ X ' MMP-9 ™ mRNA %51
BEOBLIZOWT Ml A T - 72, = DfEH:, Man-PEG bubble lipoplex & B BA OFFHIZ LY
NF-xB decoy # A L7= TAM ([ZBW T DA, VEGF, LU MMP-9 mRNA 331 8 DOFHE 72D )

BB (Fig. 24).,
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Figure 24. Effect of NF-kB decoy/Bare-PEG or Man-PEG bubble lipoplex transfection on mRNA levels of VEGF and MMP-9 in vivo. mMRNA
levels of VEGF (A), MMP-9 (B) in TAM collected 24 h post-transfection. Data are represented as mean values + SD (n = 4). "p< 0.05; ““p< 0.01,
compared with N.T. (5% glucose). p< 0.05; "p< 0.01, compared with Bare-PEG bubble lipoplex+US. N.T., no treatment.

3-d TAM O—E(LZERELAREDEL

S HIZ . TAM O NOEAREDEALIZ DWW T 5 72 8 . NF-xB decoy 38 A% (Z A L © TAM
ZHEEL, TAM A7 /L¥F—E8 mRNA ZEBlE, BXOTAM LV ELAINS NO &2%2HIE LT,
Z OfE R, Man-PEG bubble lipoplex & #E i FH 2 FIIFH L 7= NF-xB decoy EAIZ LV | TAM N7 L
¥ —F mRNA BELENAEICRDT 5 Z LR L E 2572 (Fig. 25A), S HIZ, TAM K53 I
THEH NOEENHEFITI KT D Z &b TRENT- (Fig. 25B),
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Figure 25. Effect of NF-kB decoy/Bare-PEG or Man-PEG bubble lipoplex transfection on NO production from TAM in vivo. (A) The
expression level of arginase mRNA in TAM collected 24 h post-transfection. (B) NO, concentration in culture supernatants from TAM
collected 24 h post-transfection. Data are represented as mean values + SD (n = 4). "p< 0.05; “"p< 0.01, compared with N.T. (5% glucose). 'p<
0.05; "p< 0.01, compared with Bare-PEG bubble lipoplex+US. N.T., no treatment.
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3-e FEBHEFAMMIBIRS X UIEMZIR

%2, TAM ~® NF-kB decoy & AIZ L 5 HUEE 0 R OFHfi 217 > 72, Man-PEG bubble lipoplex
EHEI RS ZFIH LT TAM 12 NF-xB decoy % [@ HIZ 5[ A U 7o 55, BEEE 1 & WO S
HZhAR, W ONTIEA R BT (Fig. 26),

A B
4000 - ‘5% glucose 120 -
<>Bare-PEG bubble lipoplexes with US
(OMan-PEG bubble lipoplexes
@ Man-PEG bubble lipoplexes with US
3000 1 A Man-PEG bubble lipoplexes with US

& (Random decoy)
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£ S
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5 2000 - =

S} 2
S

5 ‘ i (/5)
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Days after first treatment Days after first treatment
Figure 26. Effect of NF-kB decoy/Bare-PEG or Man-PEG bubble lipoplex transfection on tumor growth and survival. (A) Tumor growth in

colon-26 tumor-bearing mice after transfection. (B) survival of colon-26 tumor-bearing mice post-transfection. Data are represented as mean values +
SD (n = 5-6). "p< 0.05; “"p< 0.01, compared with the contral group (5% glucose). 'p< 0.05; p< 0.01, compared with Bare-PEG bubble lipoplex+US.

FA BE

TAM ZAER) & Lo S ATRIRIE AR T 5 72 0121%, EHE 2 TAM SEIRA DR RIS ERET D
HEMORBNAAIRTHD, LLRRH, TAM J%_@RE"J DDS 8RB D FEsRk & 1TV E 7207
< B0 K KRERR A BET DO OFEMITIZFE A LSRN TWARNT, 22 TAETITE
F. TAM 3B f NF-B decoy SR ORISR 21T 572, TAM ICIE~ 2y ) — A AERNERBE LT
WHZEBRMBNTNDZ EMD P FEHIT, Un BASHZE LIZBHRICEME~ ) — 2 EHih T
F=w 7 URY =L LBERBRZFH LB FEAC AT LAEZERTHZLICLD ., TAM &
PRI NF-xB decoy iEZEN K TE D &2 70, BHEWRISENE~Y ) —RMEMi T A=y 7 VRV —
2 & NF-«xB decoy DA 1A(Man-PEG bubble lipoplex) Z /ERL L. TAM ~@ NF-xB decoy 157N %
in vitro [IZB W TRRET L7 AR, AEA R L BE B OOHHIZ L Y TAM ~2h=A91Z NF-«B decoy
PR TE D ZLAURENT (Fig. 18), HiW T, invivo IZ31T 5 NF-«B decoy EAZh=RIZEET 5k
a7 > 72, Invivo IZB W T TAM ~D 5\ NF-«B decoy 3 AN 215 5 7= 912 1%, Man-PEG bubble
lipoplex D 5L D RN EE TH 5, < Z T, colon-26 [EE I AT T /L~ 7 A% LT Man-PEG
bubble lipoplex % & RPN 5- L 72 B2 NF-xB decoy D& PN 43Af Rtk i S TR L 72 4% 3. Man-PEG
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bubble lipoplex % &k 5- L 7= 354 Tl NF-«xB decoy (FZIESEHFE~IT L AL EBIT LW 2 L3R
Stz (Fig. 19), Z @ NF-«B decoy DR EEHAMA I TIEIL. Man-PEG bubble lipoplex 23453 % ki

FICERT LD THD LEZDBND, ~ U AEBEGHM CTIX, B S 5 e oS sy
7272 T I N BRI A) 100-300 nm F2EE DRIBRATRD Hivd b, kT O U L oSEIGR AR
WETHDHZ EPHRINTND, TOT, EFIE TR LIC < W@ 51 2SS AE M 7

SITdRH L, EWIRmEE 4% & 9 Enhanced Permeability and Retention (EPR) Effect 73 [E FAE 2 )i
<D BHND 29 EPR Effect I2HE9 & K FEED R E WKL IXIE F R~ D A0 A il S b —
75T, TR RICERET D BT, L L2 b, M P AR R () 100~300 nm F& )
LI bR 244 Dok 7 RANE EPR Effect ZFIH+ 25 Z 8 T& 7 ®9, Man-PEG bubble
lipoplex |L— ARSI E 12380 HALA ML D & R E R0 550 nm)zfH L T\ 5729,
EPR Effect |2 K 2 NEEHHME~ DO EN 2 EBRRD NN bD EHEIND, D DfE
B EBREZE LT TAM 123 5 @\ NF-«B decoy 3 AL % 15 % 7= %, Man-PEG bubble lipoplex
FE B ATT L~ T ZADEEG~EEEAT S Z L & Lz %9, Man-PEG bubble lipoplex
TESHEREN ~DFEA &8 F R OGFHIZ X 5 invivo I2551F 5 TAM ~® NF-xB decoy 3 A %)= (C
DUV TR L7245, AFIEIC XL Y NF-«B decoy 78 TAM I[ZEWEERTHOA L, 2 kD TAM @
BN pB0 EATHF A T2 2 ERH LN E o7 (Figs. 2021), 2 HDOFER I Y . Man-PEG
bubble lipoplex & HBE R BE 2 FIH LizAR T AT AL, v >/ —AMEARIZ L D TAM ~DOERIFRR1HE
&Y 7R b=y a AEICEDS S BB A BN~ EIGEAT SR L IR R o, M TAM
B NF-«xB decoy T CTH H Z LR ST,

WIT A 2T L& L= NF-xB decoy 3 AIZ & % TAM O FE IR B+ 2 MEEZ 1T - 7=,
F3°. Man-PEG bubble lipoplex & #8353 B 2 5 H L7= TAM ~0 NF-xB decoy # AIZRE 5 FEEEHH
A N A CPREEDZEAGIZ OV TR L7258, JEZGHERE T TNF-o 38 J OV IL-6 JREE DK,
725N IL-10 BEOFE R RO bz (Fig. 22), Z OIEEHMGT Y1 S h A VREDEL
1%, NF-xB decoy D AIZ LY TAM OFREAIN M2 A5 ML BIA~#ZHR L 7= Z L ICEINT5H DT
bbb RSN, I TXFEM KGNS LT, Man-PEG bubble lipoplex & 8% FE&T O G2
£V TAM {2t L T NF-«B decoy B AZA1T - 72, G225 TAM Z BEE L in vitro I8\ T
E#ET 52 LT TAM BIROY A S A U EARRDOEILIZ DWW TR L 7=, & OfEF:., NF-«B decoy
BEATHZ LK, LPSHIMIZE D TAM M5 EAE SN D RIEMEY A b A > (IL-1B. TNF-a,
IL-6) &3 EICHER T 5 & T IL-10 EEAE DB 95 2 & DR S ivlz (Fig. 23), & HIZ, VEGF,
MMP-9 mRNA Z8i&E, BL NO EAEDELIZ OV T H M 41T > 72 #E R, Man-PEG bubble
lipoplex & #E35 IR BHT 2 0F ) L 7= TAM ~0 NF-xB decoy 35 AIZ L V. TAM I231) % VEGF 3 L O
MMP-9 mRNA BB ENAEICHD L, S5 NOEABRNEFICH KT 22 ENHLMNE 25T
(Figs. 24,25), ZiH DOfERIL.  NF-xB decoy DEAIZ LY TAM ORBAL M2 Fl7H 5 M1 B~
BL7-Z L BTETHLDTHD, 7277 L, IL-12 12 L TlE. NF-kB decoy 3 AC & % IESEEHE Rk
REB IO TAM O OEARICHERZITR D bnignofc, ZOBHE LT, TNF-a, IL-6
I~ n 77—V ORIBN ML BIAMEL EFEARBEAT 20150, IL-12 iE~rm 77—
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MWEERIZMLBIAG B LW EBEEAENTLE L 720N WnWS I oic, A MM ZEitvrm 77—
VORBIMDOACITRT DI MR B 72 D ATREMEDN B 2 H L5, NF-xB decoy Z 38 A L 7-BRIZ 1L-12
DREEABDPMDRIEMEY A A L L TR LIZKWZ &iE, FHI1EOM2EE~ 7 07 7 —

CBIABMEHE RN bR TE 5 (Figs. 11,13-15), ZHH DR - £22 L W . Man-PEG bubble
lipoplex & #8353 B S % 0f ] L 72 NF-«xB decoy . AIZ X W TAM ORBTIA M2 B 5 M1 B~ 7
N5 Z EDNIRSNTED  TAM N 5EA72 MIBIA TR L TR 2 & RIB S 72, TAM % IL-12

BEAZAT D ML S5 72D120%, NF-«xB decoy D5 E DKL, & 5 % Man-PEG
bubble lipoplex D #5571 & %@Zﬁﬁﬁﬂ%%%f%é EEZLND,

INETORBNC LY | EIRIEEAHEICI 1T 5 Man-PEG bubble lipoplex & #8351 FR4T 2 0F F L 7=
TAM ~® NF-«B decoy HAIZ LY, TAM ORBII DL MIBHE 2 b D~ T 52 &
DR STz, £ 2 TRIZ, AFEREEBAVIRRICAES THL Z L4 T 5720, TAM ~O
NF-kB decoy A X 2 ETE AR RO 21T o7z, H1EFIH TRz LBY, =7
R7 7 —YORIMIZDHFET HMINREISE L TESICELT 5 ERMbNTND 720
30 ARFIEICE 0 EOBATER R EE D 725121, NF«B decoy DEAR 7Y 2 — /L% BT
Xt L. NF-xB decoy HAIZ X D TAM ORBMEHN R AR ST L AMETH D, WMED
WETIE, v/ 077 —VORBIMIZOEERMFIZLY 24~-72 M TEILT 2 2 LRSS ATH
%A, Fio, & 1EE 2ffi 2-clI2BI1 B invitro EBROBEHESL D, NF-«B decoy BAIZ L B~ 7
07y — VRO M1 B A~DfEH %, NF-«B decoy 3B A 72 #1352 AT 5 2 &0
ER SN TWVD (Fig. 15), Zib O A Z T, JRIFENFITE T 285 TlE. colon-26 &2 At
TN~ 7 2% LT NF-kB decoy Zf@ H IZFHSIEIEAT 2 2 & & LTe, RA T ¥ 2 — VIRV  TAM
~® NF-kB decoy i A %417 - 7-# %, Man-PEG bubble lipoplex & 8% RS 2 0FH L 7= 5 A2 0»
TOI, BE T SO IEFHEFEMHIIR, 72 & ONTEM RGO b iz (Fig. 26), AfEH 1L, NF-«xB
decoy DEAIZL YD TAM ORBIZ T 5 FIENE OB ABRIREZRET 52 L 2RE LT
W5, T2 L, RFECEVELNTZRARBEIR DA LI TAM ORISR 5 DT
b5 Z & BT H72I12iE, SAMBRIZ)T 5 NF-xB decoy 3 A A3 IS FE I 2h L 2 7% S 7200
L EITHONNTT DREED B D, [ETENEEHHEAE T O 23 KBTI R B9 NF-xB 23 &ML L TV 2
ZERHE SN TEY  ZORE R NFkB OTEME(LI, 23 M OHITEIRESS T R b — 2 2 Ol
PUs AFITE D 1E1G 70 E RS AMIBANESFT 5 ECHRARBERICEE LTS 9, Zokn, 2
JUABRPN D NF-kB 1373 A TRIRICE T DEEID 1 5L SR TH Y . FEEIT NF-«B FREH % B3 A
ETNY T AEET D LI XD EWUEE RSSO 2 &zha*f&iémﬂ\é 100100 A
#FCl%. Man-PEG bubble lipoplex & i {BEEE%T%%G?FH L7856, TAM (265 & iu7- NF«B decoy =
DFI 453D LAV AR (FABOFEMERAE) T L T heEEnD Z & Mﬁn ENTWA7=% (Fig. 20).
ARFEIZ XL 05 L7 EEHE A 2h 5E . colon-26 Hlfi~0 NF-«B decoy 3 A2 X ¥ colon-26 #l
flr > NF«B JEMED ] S dviz 2 & CRERT 2 mREMENE % Enéo Z ZC., Bare-PEG bubble
lipoplex & EE WS Z0FH LT NF«B decoy % & A L7-%; %E?é &L DAKIIRIZ TS
NF-kB decoy 247 /3 Man-PEG bubble lipoplex & % {ﬁ%ﬁf%{ﬁfﬁ L7255 IEFETHHITH
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B &4, MRS IEINHIZh RITFRD B hr - 7= (Figs. 20,26), A H:1%. bubblelipoplex & HEi
FREF OOFHIC & 01505 2 AMIRIC %% NF-xB decoy 2578 Tl [EIAEIE 63 2 B 5im ]
MRITHFEONBRNZ EEZRL TS, S HIZ, WEDOHEIZHB W T, colon-26 BN AET L~ D
ZAZ%kF LT NF-kB decoy & 11 F A4 LMV R Y — A OB OIRZ BB N ~EHER G L7255, A
PEEREIIIH T & 2 b 00 FRESEORIEZ O b O TE 202 E B3R STV 1%,
ZHHOME LY | ARFHIR W TE DN 28 A R, 23 ARIE~0 NF-xB decoy & Az H
S HOTIEARL . TAM ~0 NF-«B decoy & AIZ L 5 TAM ORBEHAIZHKE S DO TH D L&
z bivd, Lh k. Man-PEG bubble lipoplex & # & U 2RI L 72 TAM ~D %)) 72 NF-xB decoy
HMAIZL D TAM KRBV Z M1 B A~ERHS 25 Tk, ERIEEICR U CE W IRR ISR 2 F 53 58
BN AIRIIE LD 152 2 &R S Tz,

VL b, ARFETIZ, Man-PEG bubble lipoplex O EF#RAEAN ~DIEA & EHE BN 2035 Z &1
XV invivo IZEB W T TAM BRSO ZEAIZ NF«xB decoy A TE 52 2R LT-, F72,
KR AT KEFIH LT- NF«xB decoy HAIZ L V| colon-26 EIEBEIZ 51T 5 TAM ORI DOFFAE
LIS MABRUBL 72 6 DO~ EHEHAT 2 Z E DR S AL, ZHUC KD OB AREIRERNGLND Z &
DT LTz,
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EBROE
FB2EEIE

[1] #Hd L OERREY
1,2-Distearoyl-sn-glycero-3-dimethylammoniumpropane(DSDAP),1,2-Distearoyl-sn-glycero-3-phosphocholine
(DSPC)i < Avanti Polar Lipids f1: & ¥ | 1,2-distearoyl-sn-glycero-3-phosphoethanolamine -N-[amino(polyethylene
glycol) -2000](NH-PEGxoDSPE) £ . H Al Bk A 24 X v 2 Tl A L 2,
N-(fluorescein-5-thiocarbamoyl)-  1,2-dihexanoyl-sn-glycero-3-phosphoethanolamine, triethylammonium  salt
(fluorescein-DHPE)!%. Molecular Probes #t: X 0 A U7=, o3BT TR O F:#kdnh 2 FAV 7=, FEBREI)IC
1% 6 D BALB/c R~ w7 2 & iz,

[2] NF-«xB decoy
NF-xB decoy 1355 1 T4 2 #isEB0Es [2] ERIT b O &M=, FAM i NF-xB decoy 1< AnGes MG
HIZER L CHEW =0 x Hun iz,

[3] ~ v/ — A {&8fi PEG JISE #3514 (Man-PEG 00-DSPE) D ik

(1)2-1mino-2-methoxyethyl-1-thiomannosi de(I M E-thiomannoside) D &%

Cyanomethyl-2,3,4,6-tetra-O-acethyl-1-thiomannoside(CM E-thiomannoside) i Lee & D I HE WAL L
7= 19 Mannose 7.5 g % acetic anhydride 10 mL H15:30 T 3 BEf#I###£#% . 30% HBI/ACOH 20 mL H1/4FT
T—BOR S, 7 e fELRR Lz, RIC, ZH4 thiourea & 1:1 D€ /LEL T acetone (2 A fif %
15 Sy EDR L. ROGAR) 459 & CICH,CN 3.33 g, K,CO5 1.49 g, NaHSO; 1.95 g % 7k/acetone(1:1) 20
mL 1 C 2 REfDK 4 R0 T S H, CME-thiomannoside % &% L 72, #3 & 172 CME-thiomannoside
% MeOH 17T 0.01 M CHzONa & =il T— Wi &, IME-thiomannoside & &7k L 7=,

(2) Man-PEG000-DSPE DA ik

IME-thiomannoside & NH,-PEGo00-DSPE % 1:10 0 /L L T triethylamine 2 & A3 % pyridine iiZ 41,
SRR T 24 RFHBOS S ® 7z, Pyridine ZJER £t4 . WK Z N2 THERSM &y S E . #EHTIE(12 kDa
cut-off) & W TENT 21T o 72, 5 DT UK 2 BS R . fida % diethyl ether |2 3 A5 =4,
Man-PEGyg00 -DSPE % &k L 72,

[4] BERISEMEY KT L v 7 ZOFHI

DSDAP, DSPC 5 L T} NHo-PEG000-DSPE X i3 Man-PEGup0-DSPE % /LI T 7:2:1 DR T 1 1 ik
NVAHNZEER L, FTART F 22|25 LT, £0Hke—2 ) —2 /R b— & — % AW TR 2 b+ 8
U CHRE ML L, JE FC 3R ML BRI L2, S 5% L a2 — A KR & Nz, iR % H
Wi, AT Y =S — 2 — 2 XD 10 SEEERARE LT, SOICRRERTTF v Ty = —
& —%Z iz 3 Mo E R AEE%, 045 ym DAEEZ AT HARY I —ARr— MEZ W CHRE TR 2
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7otz IREREZ, £V 7T VBT vE=ULBLOT I/ F7 h— VALK EHNZELTT
VERIEIZE VHIE Lz, VAT Ly 7 Ak, NF«B decoy & ERLL 7=k FA4 M PEG Effi V) AR Y — A
(DSDAP/DSPC/Man-PEG0-DSPE X 1% DSDAP/DSPC/NH,-PEG000-DSPE) % Akt 1.0:2.3(-+) & LT 5%
I3 —Z KB CIRAG LIERL U7z, £72, VAR Y —AN~OMFRER T ADOTEIT, 5mL JKEH
ATMZ2mL VAT Ly 7 AL, =7t a7 a/ U fiE F TR Y =Fr—2—2L0 5
ST Z LIk 0 To7, AR LZV R Y —L2BLRNV R T Ly 7 AOR£E, 725 NS
Y — & EAIL Zetasizer Nano ZS(Malvern £) & IV THIE L 7=,

[5] # L&k ki)

BERUKEN L., NF-xB decoy, LU 2 %25 LHIEROMW [4] ICHECTER LYV AT Ly 7 2B X
OBEHFRISEMEY R L v 7 A(1.5 pg/10 pL)% 1 x TAE buffer THRELL 7= 1% 7 10— X 7 /LIZHIN L,
100V T30 HEESED Z LI2 Xk V7572 NF«B decoy D/ RiZ=F Vo A7 n~A R TR L,
LAS-4000 imaging system (Z X ¥ A[#i4k L 7=,

[6] [ETE2AET L~ 2DERL
Colon-26 il % BALB/c RMfEME~ 7 295 E K T2 1.0 x 10°#/100 pL 7 EAT 5 = & TIER L 7=,

[7] FEEAAED S O TAM OBk X O#%

5 2 Wi 1 HEROE [6] ICHEL TER LZEERATT L~ U AL EREGZ R L, AHE
HAKIZE Ve Uiz, i L72iER 42 2 mm W IS8 L%, 27 7 —EBEHEH(0.05% (W)
collagenase typel(Sigma #1:)#%%/I1 PRMI-1640 55 H#i) s ¢ 30 7y fis#E L7z, T D%, PE ki~ v A F4/80
HiiA (Bay bioscience t1)35 X OF PE-positive selection kit(VERITAS #1) % A\, RoboSep(VERITAS #H) D HELE
7' b =V HE U T REAGIIE Zr BiE A (2 K0 FA/80 il &2 TAM & U CHEEE L7, HifEL 72 TAM I3,
FBS. 100 U/mL penicillin,. 100 pg/mL streptomycin, 2 mM L-glutamine 7/ PRMI-1640 $3#1112 1.0 x 10°
fE/mL CTHRETR, 247X~ A 717 L— MZ 500 pb oM L7, #RFE 2 REZICE HIASHR U TR
7=,

[8] TAM % V7= invitro BV JAZx 2Bk
B R B WS EE Y AR Y — A%, DSTAP, DSPC, fluorescein-DHPE . NH,-PEG000-DSPE 1%
Man-PEGy00-DSPE % E /LI T 7:15:0.5:1 DR T 1 /L AHICEERE L, 8 2 55 1EIEBR O [4]
ICHEC CRRBL L7, 5 2 3258 L E BRI [7] 1oHE U CHBE - 5538 L 72 TAM O 2 /35 A U
KT L 7 284 Opti-MEM® 1(Gibco 1) (10 pg lipidiwell)l2 2 #: L, —E %12 TAM %% Hanks
balanced salt solutions(HBSS) T 5 [EIBEF 21TV, i PBS FIZHERE S B/, VAR Y — LMV IAH &I,
FACSCanto™ I1(H 4 BD )% FVCHlIlE L=,

[9] TAM % v 7= invitro NF-xB decoy 147240 =R
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FAM 15555 NF-xB decoy Z JHUVNC, & 3= 1 HiEBROE [4] [CHELC THEERIGEMEY A7V Y 7 X
AR U7, B 2 AR LHEISEBROES (7] 12U U CHARE - 1538 L7 TAM ORGH A2 85 B E M ) AR~
L v 7 A (FAM #25% NF-xB decoy) & A Opti-MEM® I(Gibco #) (2 ug NF-xB decoy/wel )2 28 #i L 7=, £ 15z
a5 3% \24 T = WISk L C 20 FP R 8 B B 2 it U 7=, 8 & % R B2 1 (frequency, 2.062 MHz; duty, 50%;
burst rate, 10 Hz; intensity 4.0 W/cm?) T, Sonopore-4000 sonicator 35 & TN6 mm 7' vt — 7 % FIV TR L 7=,
BE Az 1 RFE 212 TAM Z ¢ HBSS T 5 [P L. 1 PBS I HERE S 72, FAM %% NF-«B decoy
A%, FACSCanto™ II(H A BD #E)I2 L 0 MIE L7,

[10] HERt=rFrofiEtT
FERPFHOMRATIEES 1 385 LB [11] & RBRDHETIT o 7,

B2 FEE 2 &

[1] 3K L O FEERENY)
KHIFEIIFE 2EF LG LR L 02 HY, ORI ITIRORL S 2 v -, ZEREMWIZIE 6 il
@ BALB/c RlftE~ o 2 & 7=,

[2] NF-«xB decoy
NF-kB decoy 35 . T8 FAM 3% NF-kB decoy I3 45 2 245 1 /i & [7 U & 0 & A7z, £ 72 PP 5% NF-«B
decoy I%. NF-xB decoy, Adenosine 5 -triphosphate, tetra (triehyl ammonium) salt, [alpha-*P]-(/¥—3% > = /L
~—#%L), MEGALABEL DNAS KiifZiki¥ » (¥ 7 734 A& W CTERIL 7=,

[3] NF-xB decoy AN sy Afi ATt

552 T L EIEBROE (6] ¥ U CER L 2B AT T b~ 7 A DREEHLRLY 300 mm® 285 L
TR ST, B 2 B L EFEBROES [2] 1256 1ERL L 7= P 5% NF-«B decoy % FV N THIHL L 7= 85 W
EMWYART L v 7 A(10 pg NF«B decoy/200 pL) % EFIRINEE G- L=, VAT L v 7 25 5 3%
Sonopore-4000 sonicator 35 KXY 6 mm 7' — 7 & TSR I 6 L il & (frequency, 2.062 MHz;
duty, 50%; burst rate, 10 Hz; intensity 4.0 W/em?) % 2 43RS L7=, UV ART L v 7 2#e5 30 %I~ b
FOVE R — VT T~ U A FRERE 0B U, E 7K MEs 2 U CAEBRRIEKIC X 2 W% I FF
B L7, &IE25(20~30 mo)iZ Al IR{E# Solvable®4 800 uL #sil L Tk 4 52431 fig L 7= . isopropanol
200 uL & 30% H,0, 200 ul Z N Z Bt L7z, & 512 5NHCI 100 ul % 0% T L, Clear-sol® 1 5mL %
BINL TR v FL—a b o v 2 —T 2P OS2 IE U=, 155 A7 S (dpm) 1 3 i 2s
() CHEME L L TR L 7=,

[4] ETEHRAET L~ 7 Z~D invivo NF-kB decoy 253N 2R FEA
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BEEA AT T L~ 7 ZDNEEHREAY 300 mm® (ZH)E L8 T, 45 2 245 1 fiFZBrois [8] Ic#EL
TR U 72 AR S BME Y AR 7 L » 7 A(5 ng NF-«xB decoy/100 pL) % [EIE A AET L~ 7 AD
SRR E R G- LTz, U R T Ly 7 Z$ 5. 5 5312 1Z Sonopore-4000 sonicator 35 XU 6 mm 7' —7 %
PN TIESEH AR L2 L T (frequency, 2.062 MHz; duty, 50%; burst rate, 10 Hz; intensity 4.0 W/cm?) % 2
SRR Uiz, VAT Ly 7 285 LRI, 5 2 25 1EEROL [7] 108 U TEEHAHE & TAM
ZHEEL, TAM O NF-«B decoy 2 55 2 %45 1 HiZBROE [9] 12 U TRIE L7,

[5] %N NF-«B EiFfi
BR300 mm* ICHIEE L7z, 5 2 B 2 BB [4] WL CTHEBAATT L~ A
(2%} L C in vivo NF-xB decoy 262 1T > 721, 12 RERI#2 125 2 3255 1 BB [7] (o ¥ C TR
s TAM ZHUEE L7z, £ 0%, 5 1 3H LEiEBROE [8] ICHEU TEX v 37 B a i L, # o8
7 G ENEEIT -7, NFxB OfEKIA T+ TH 5 ps0 3 L% peb Dzt P{F(E 1%, TransAM® NF«B
Family Kit(Active Motif #5) % W CHIE L7,

[6] HLRI=AROMRHT
TR AHOMRNT IS 1 555 LEI SRR [11] L Rko ik TIT -7z,

F2EEIH

[1] #HEd L OERREY
FRNFEIIE 2 85 1Ei &R U b 02 v, s IR o Frkidh 2 F 7o, FEBRENYICIE 6 1k
? BALB/c At~ 7 A & iz,

[2] NF-«xB decoy
NF-kB decoy 35 & O FAM 1 NF-xB decoy 13, H2EHFE 1H LR L H DO E W=,

[3] EERAET L~ 2~ invivo NF-kB decoy i A
92 LEEROE [4] 1ICHE U T FAM 5% NF-«B decoy % i TRl L 72 BERISEMEY K7 1
> 77 A (5 ng FAM #5575k NF-xB decoy/100 pL) % [EJE 23 AT /L~ U A DGR EBEA LI, UART
L w7 AN 543 Z Sonopore-4000 sonicator 35 X TU86 mm 7' 1 — 7 % F U RIS I 6F L CREE I
(frequency, 2.062 MHz; duty, 50%; burst rate, 10 Hz; intensity 4.0 W/cm?) % 2 43 RIHE S L 7=,

(4] BERLAETT NV~ T ZADEGHGRR YA NI A PR
BN AT T L~ 7 2 DJEEHRE 7S 300 mm (2 EE L7258 T, & 2 25 3HiEROW [3] L
THEENAETT L~ 7 A% LT invivo NF-xB decoy & A %17 > 7=, NF-xB decoy & A 24 B[4 (ZIE 15
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FRR R U, AR T2 EEE L%, A PBSZ 200 pL I L., ATV A P —THREL 72,
VESRL U 7= MR RRIE % 55 043 BE(10,000%g, 4°C, 10 min) L. & 57z BiH o> IL-10, IL-12p70, TNF-a 35
J OVIL-6 2 % Mouse Quantikine ELISA Kit(R&D Systems L) & W CE R L7z, ¥ /N7 B &ix, ¥
X7 B ERF ~ b (Dojindo Molecular Technologies #5)(Z & 0 Il E L 7=,

[5] ERBAET L~ DALY HEELTZ TAM O A h A vy weait i
BEEA AT T L~ 7 ZDNEEHREAY 300 mm® (ZH)3E L8 T, 55 2 245 3 HiFZBRoEs [3] Ic#EL
T ATT L~ 7 A% LT invivo NF-«B decoy A 21T\, 24 BRI ISR 2/ L, 52
B LEFEBRO [7] 1ICH#E U C TAM ZH B - 55# L7-, £%2% L7- TAM |2 LPS % 100 ng/mL C¥sIN L,
6 MifRE %, BiE&2 MmN L7z, EiEH o IL-10, IL-1p, TNF-a 35 X OV IL-6 i3 mouse ELISA Kit(Bay
bioscience #1) & W CE&E L 7=,

[6] BEEAAET N~ ALY HEEL - TAM I8 2 85 RS
B AE T L~ 7 2D ISR 300 mm® IZEIE L= T, 4 2 359 3FiEROE [3] 1c#EL
TR ATT L~ 7 A% LT invivo NF-«B decoy A 21T\, 24 BRI ISR 2 L, 52
T 1 HIFERROE [7] 1ICHEC T TAM ZHEE L 72, HEE L 72 TAM N VEGF, MMP-9, arginase mRNA

R EAZE 1 EE LHEROE [7] ICHECT-EEN PCRICE W HIE L7z,

[7] BETERAET NV~ AIZET 5 invivo HUIEEZ R O R
BB AT T b~ 7 A DOREEHLEEAS 100 mm® I8 L7280 b BB AT T L~ 7 2% LTH
2 3HFEBROE [3] 1%L Tin vivo NF-kB decoy A %% H (2 5 [RfT- 7=, MEEARIL 1LIEH O
NF-«xB decoy S AZITo7- HOOLRERHMICHE Lz, Fo, ~ U ZAOAEFHM G O CRisk Lz, i
RHEIFLL FORITHE- THEI LT,

Tumor volume (mm®) = /6 x longer diameter x (shorter diameter)?

[8] #HLRI=ARUMFHT
TR AAOMENT IS 1 255 1 EiEROES [11] L REkDHiETIT -7z,

-38-



(4]

(2]

(3]

[4]

(5]

(6]

[7]

(8]

(9]

[10]

[11]

[12]

[13]

[14]

[15]

[16]

[17]

51 FA3CER

Fang H, Declerck YA. Targeting the tumor microenvironment: from understanding pathways to effective clinical
trials. Cancer Res; 73: 7965-77 (2013).

Koontongkaew S. The tumor microenvironment contribution to development, growth, invasion and metastasi s of
head and neck squamous cell carcinomas. J Cancer; 4: 66-83 (2013).

Micke P, Ostman A. Tumour-stroma interaction: cancer-associated fibroblasts as novel targets in anti-cancer
therapy? Lung Cancer; 2: 163-75 (2004).

DeWever O, Mareel M. Role of tissue stromain cancer cell invasion. J Pathol; 200: 429-47 (2003).

Vajkoczy P, Menger MD, Vollmar B, Schilling L, Schmiedek P, Hirth KPR, Ullrich A, Fong TA. Inhibition of
tumor growth, angiogenesis, and microcirculation by the novel Flk-1 inhibitor SU5416 as assessed by intravital
multi-fluorescence videomicroscopy. Neoplasia; 1: 31-41 (1999).

Chaplin DJ, Hill SA. The development of combretastatin A4 phosphate as a vascular targeting agent. Int J Radiat
Oncol Biol Phys; 54: 1491-6 (2002).

Lu H, Lin C, Zheng Z, Li S, Guo S, Zhang X, Fu M, Liang X, Wu M. Angiogenesis inhibitor Z24 induces
endothelial cell apoptosis and suppresses tumor growth and metastasis. J Pharmacol Sci; 97: 433-40 (2005).
Nakamura T, Ozawa S, Kitagawa S, Ueda M, Kubota T, Kitgjima M. Antiangiogenic agent SU6668 suppresses
the tumor growth of xenografted A-431 cells. Oncol Rep; 15: 79-83 (2006).

Ferrara N, Hillan KJ, Gerber HP, Novotny W. Discovery and development of bevacizumab, an anti-VEGF
antibody for treating cancer. Nat Rev Drug Discov; 3: 391-400 (2004).

Wilhelm S, Carter C, Lynch M, Lowinger T, Dumas J, Smith RA, Schwartz B, Simantov R, Kelley S. Discovery
and development of sorafenib: a multikinase inhibitor for treating cancer. Nat Rev Drug Discov; 5: 835-44
(2006).

Motzer RJ, Hoosen S, Bello CL, Christensen JG. Sunitinib malate for the treatment of solid tumours: a review of
current clinical data. Expert Opin Investig Drugs; 15: 553-61 (2006).

Mantovani A, Sozzani S, Locati M, Allavena P, Sica A. Macrophage polarization: tumor-associated macrophages
as a paradigm for polarized M2 mononuclear phagocytes. Trends Immunol; 23: 549-55 (2002).

Pollard JW. Tumour-educated macrophages promote tumour progression and metastasis. Nat Rev Cancer; 4: 71-8
(2004).

Mantovani A, Schioppa T, Porta C, Allavena P, Sica A. Role of tumor-associated macrophages in tumor
progression and invasion. Cancer Metastasis Rev; 25: 315-22 (2006).

Ruffell B, Affara NI, Coussens LM. Differential macrophage programming in the tumor microenvironment.
Trends Immunol; 33: 119-26 (2012).

Hagemann T, Lawrence T, McNeish |, Charles KA, Kulbe H, Thompson RG, Robinson SC, Balkwill FR.
““Re-educating”’ tumor-associated macrophages by targeting NF-xB. J Exp Med; 205: 1261-8 (2008).

Coscia M, Quaglino E, lezzi M, Curcio C, Pantaleoni F, Riganti C, Holen |, M6nkkdnen H, Boccadoro M, Forni

-39-



[18]

[19]

[20]

[21]

[22]

[23]

[24]

[25]

[26]

[27]

(28]

G Musiani P, Bosia A, Cavalo F, Massaia M. Zoledronic acid repolarizes tumour-associated macrophages and
inhibits mammary carcinogenesis by targeting the mevalonate pathway. J Cell Mol Med; 14: 2803-15 (2010).
Rolny C, Mazzone M, Tugues S, Laoui D, Johansson I, Coulon C, Squadrito ML, Segura I, Li X, Knevels E,
Costa S, Vinckier S, Dresselaer T, Akerud P, De Mol M, Saloméki H, Phillipson M, Wyns S, Larsson E,
Buysschaert 1, Botling J, Himmelreich U, Van Ginderachter JA, De Palma M, Dewerchin M, Claesson-Welsh L,
Carmeliet P. HRG inhibits tumor growth and metastasis by inducing macrophage polarization and vessel
normalization through downregulation of PIGF. Cancer Cell; 19: 31-44 (2011).

Nakanishi Y, Nakatsuji M, Seno H, Ishizu S, Akitake-Kawano R, Kanda K, Ueo T, Komekado H, Kawada M,
Minami M, Chiba T. COX-2 inhibition alters the phenotype of tumor-associated macrophages from M2 to M1 in
ApcMin/+ mouse polyps. Carcinogenesis; 32: 1333-9 (2011).

Shime H, Matsumoto M, Oshiumi H, Tanaka S, Nakane A, Iwakura Y, Tahara H, Inoue N, Seya T. Toll-like
receptor 3 signaling converts tumor-supporting myeloid cells to tumoricidal effectors. Proc Natl Acad Sci U S A,
109: 2066-71 (2012).

Biswas SK, Gangi L, Paul S, Schioppa T, Saccani A, Sironi M, Bottazzi B, Doni A, Vincenzo B, Pasqualini F,
Vago L, Nebuloni M, Mantovani A, Sica A. A distinct and unique transcriptional program expressed by
tumor-associated macrophages (defective NF-xB and enhanced |IRF-3/STAT1 activation). Blood; 107: 2112-22
(2005).

Saccani A, Schioppa T, Porta C, Biswas SK, Nebuloni M, Vago L, Bottazzi B, Colombo MP, Mantovani A, Sica
A. P50 nuclear factor-kB overexpression in tumor-associated macrophages inhibits M1 inflammatory responses
and antitumor resistance. Cancer Res; 66: 11432-40 (2006).

Porta C, Rimoldi M, Raes G, Brys L, Ghezzi P, Di Liberto D, Dieli F, Ghidetti S, Natoli G, De Baetselier P,
Mantovani A, Sica A. Tolerance and M2 (aternative) macrophage polarization are related processes orchestrated
by p50 nuclear factor kB. Proc Natl Acad Sci U S A; 106: 14978-83 (2009).

Un K, Kawakami S, Suzuki R, Maruyama K, Yamashita F, Hashida M. Development of an ultrasound-responsive
and mannose-modified gene carrier for DNA vaccine therapy. Biomaterials; 31: 7813-26 (2010).

Un K, Kawakami S, Suzuki R, Maruyama K, Yamashita F, Hashida M. Suppression of melanoma growth and
metastasis by DNA vaccination using an ultrasound-responsive and mannose-modified gene carrier. Mol Pharm;
8: 543-54 (2011).

Un K, Kawakami S, YoshidaM, Higuchi Y, Suzuki R, Maruyama K, Yamashita F, Hashida M. The elucidation of
gene transferring mechanism by ultrasound-responsive unmodified and mannose-modified lipoplexes.
Biomaterials; 32: 4659-69 (2011).

Un K, Kawakami S, Higuchi Y, Suzuki R, Maruyama K, Yamashita F, Hashida M. Involvement of activated
transcriptional process in efficient gene transfection using unmodified and mannose-modified bubble lipoplexes
with ultrasound exposure. J Control Release; 156: 355-63 (2011).

Un K, Kawakami S, Yoshida M, Higuchi Y, Suzuki R, Maruyama K, Yamashita F, Hashida M. Efficient

suppression of murine intracellular adhesion molecule-1 using ultrasound-responsive and mannose-modified

-40 -



[29]

[30]

[31]

[32]

[33]

[34]
[35]
[36]

[37]

[38]

[39]

[41]

[42]

[44]

lipoplexes inhibits acute hepatic inflammation. Hepatology; 56: 259-69 (2012).

Bronkhorst IH, Ly LV, Jordanova ES, Vrolijk J, Verduis M, Luyten GP, Jager MJ. Detection of M2-macrophages
in uveal melanoma and relation with survival. Invest Ophthalmol Vis Sci; 52: 643-50 (2011).

Mahmoud SM, Lee AH, Paish EC, Macmillan RD, Ellis 10, Green AR. Tumour-infiltrating macrophages and
clinical outcomein breast cancer. J Clin Pathol; 65: 159-63 (2012).

Zhang QW, Liu L, Gong CY, Shi HS, Zeng YH, Wang XZ, Zhao YW, Wei YQ. Prognostic significance of
tumor-associated macrophages in solid tumor: a meta-analysis of the literature. PLoS One; 7: €50946 (2012).
Zeisberger SM, Odermatt B, Marty C, Zehnder-Fjdlman AH, Ballmer-Hofer K, Schwendener RA.
Clodronate-liposome-mediated depletion of tumour-associated macrophages. a new and highly effective
antiangiogenic therapy approach. Br J Cancer; 95: 272-81 (2006).

Banciu M, Metsdlaar JM, Schiffelers RM, Storm G, Antitumor activity of liposomal prednisolone phosphate
depends on the presence of functional tumor-associated macrophages in tumor tissue. Neoplasia; 10: 108-17
(2008).

Mosser DM. The many faces of macrophage activation. J Leukoc Biol; 73: 209-12 (2003).

Gordon S. Alternative activation of macrophages. Nat Rev Immunol; 3: 23-35 (2003).

Mantovani A, Biswas SK, Galdiero MR, Sica A, Locati M. Macrophage plasticity and polarization in tissue
repair and remodelling. J Pathol; 229: 176-85 (2013).

Sica A, Saccani A, Bottazzi B, Polentarutti N, Vecchi A, van Damme J, Mantovani A. Autocrine production of
IL-10 mediates defective IL-12 production and NF-xB activation in tumor-associated macrophages. J Immunol;
164: 762-7 (2000).

De Palma M. Partners in crime: VEGF and IL-4 conscript tumour-promoting macrophages. J Pathol; 227: 4-7
(2012).

Hagemann T, Biswas SK, Lawrence T, Sica A, Lewis CE. Regulation of macrophage function in tumors. the
multifaceted role of NF-xB. Blood; 113: 3139-46 (2009).

Mancino A, Lawrence T. Nuclear factor-kB and tumor-associated macrophages. Clin Cancer Res; 16: 784-9
(2010).

Biswas SK, Lewis CE. NF-xB as a central regulator of macrophage function in tumors. J Leukoc Biol; 88:
877-84 (2010).

Kusmartsev S, Gabrilovich DI. STAT1 signaling regulates tumor-associated macrophage-mediated T cell deletion.
J Immunol; 174: 4880-91 (2005).

Sinha P, Clements VK, Miller S, Ostrand-Rosenberg S. Tumor immunity: a balancing act between T cell
activation, macrophage activation and tumor-induced immune suppression. Cancer Immunol Immunother; 54:
1137-42 (2005).

ManoY, Aishima S, Fujita N, Tanaka Y, Kubo Y, Motomura T, Taketomi A, Shirabe K, Maehara Y, Oda Y.
Tumor-associated macrophage promotes tumor progression via STAT3 signaling in hepatocellular carcinoma.

Pathobiology; 80: 146-54 (2013).

-41 -



[45]

[46]

[47]
[48]

[49]

[50]

[51]

[52]

(53]

[54]

[55]

[56]

[57]

(58]
[59]

Werno C, Menrad H, Weigert A, Dehne N, Goerdt S, Schledzewski K, Kzhyshkowska J, Briine B. Knockout of
HIF-1a in tumor-associated macrophages enhances M2 polarization and attenuates their pro-angiogenic
responses. Carcinogenesis; 31: 1863-71 (2010).

Roda JM, Wang Y, Sumner LA, Phillips GS, Marsh CB, Eubank TD. Stabilization of HIF-2a induces sVEGFR-1
production from tumor-associated macrophages and decreases tumor growth in a murine melanoma model. J
Immunol; 189: 3168-77 (2012).

SicaA, Mantovani A. Macrophage plasticity and polarization: in vivo veritas. J Clin Invest; 122: 787-95 (2012).
Gonzalez FJ, Vicioso L, Alvarez M, Sevillal, Margues E, Gallego E, Alonso L, Matilla A, Alba E. Association
between VEGF expression in tumour-associated macrophages and elevated serum VEGF levels in primary
colorectal cancer patients. Cancer Biomark; 3: 325-33 (2007).

Wu H, Xu JB, He YL, Peng JJ, Zhang XH, Chen CQ, Li W, Cai SR. Tumor-associated macrophages promote
angiogenesis and lymphangiogenesis of gastric cancer. J Surg Oncol; 106: 462-8 (2012).

Kang JC, Chen JS, Lee CH, Chang JJ, Shieh YS. Intratumoral macrophage counts correlate with tumor
progression in colorectal cancer. J Surg Oncol; 102: 242-8 (2010).

Pettersen JS, Fuentes-Duculan J, Suarez-Farifias M, Pierson KC, Pitts-Kiefer A, Fan L, Belkin DA, Wang CQ,
Bhuvanendran S, Johnson-Huang LM, Bluth MJ, Krueger JG, Lowes MA, Carucci JA. Tumor-associated
macrophages in the cutaneous SCC microenvironment are heterogeneously activated. J Invest Dermatol; 131:
1322-30 (2011).

Mass D, Marconi C, Franchi A, Bianchini F, Paglierani M, Ketabchi S, Miracco C, Santucci M, Calorini L.
Arginine metabolism in tumor-associated macrophages in cutaneous malignant melanoma: evidence from human
and experimental tumors. Hum Pathol; 38: 1516-25 (2007).

Sharda DR, Yu S, Ray M, Squadrito ML, De Pama M, Wynn TA, Morris SM Jr, Hankey PA. Regulation of
macrophage arginase expression and tumor growth by the Ron receptor tyrosine kinase. J Immunol; 187: 2181-92
(2011).

Hagemann T, Wilson J, Burke F, Kulbe H, Li NF, Pliddemann A, Charles K, Gordon S, Balkwill FR. Ovarian
cancer cells polarize macrophages toward a tumor-associated phenotype. J Immunol; 176: 5023-32 (2006).
Dangaj D, Abbott KL, Mookerjee A, Zhao A, Kirby PS, Sandaltzopoulos R, Powell DJ Jr, Lamazi¢re A, Siegel
DL, Wolf C, Scholler N. Mannose receptor (MR) engagement by mesothelin GPI anchor polarizes
tumor-associated macrophages and is blocked by anti-MR human antibody. PLoS One; 6: €28386 (2011).
Shigeoka M, Urakawa N, Nakamura T, Nishio M, Watgjima T, Kuroda D, Komori T, Kakeji Y, Semba S,
Yokozaki H. Tumor associated macrophage expressing CD204 is associated with tumor aggressiveness of
esophageal squamous cell carcinoma. Cancer Sci; 104: 1112-9 (2013).

Morishita R, Tomita N, Kaneda Y, Ogihara T. Molecular therapy to inhibit NFkB activation by transcription
factor decoy oligonucleotides. Curr Opin Pharmacol; 4: 139-46 (2004).

De Stefano D. Oligonucleotides decoy to NF-xB: becoming areality? Discov Med; 12: 97-105 (2011).

Shibuya T, Takei Y, Hirose M, lkgiima K, Enomoto N, Maruyama A, Sato N. A double-strand decoy DNA

-42 -



[60]

[61]

[62]

[63]

[64]

[65]

[66]

[67]

[68]

[69]
[70]

[71]

[72]

[73]
[74]

oligomer for NF-xB inhibits TNFa-induced ICAM-1 expression in sinusoidal endothelia cells. Biochem Biophys
Res Commun; 298: 10-16 (2002).

De Rosa G Maiuri MC, Ungaro F, De Stefano D, Quaglia F, La Rotonda MI, Carnuccio R. Enhanced
intracellular uptake and inhibition of NF-xB activation by decoy oligonucleotide released from PLGA
microspheres. J Gene Med; 7: 771-81 (2005).

Peri G Ross V, Taraboletti G Erroi A, Mantovani A. la antigen expression and IL-1 activity in murine
tumour-associated macrophages. Immunology; 59: 527-33 (1986).

Bottazzi B, Nobhili N, Mantovani A. Expression of c-fos proto-oncogene in tumor-associated macrophages. J
Immunol; 144: 4878-82 (1990).

Takahashi T, Ibata M, Yu Z, Shikama Y, Endo Y, Miyauchi Y, Nakamura M, Tashiro-Yamgji J, Miura-Takeda S,
Shimizu T, Okada M, Ueda K, Kubota T, Yoshida R. Rejection of intradermally injected syngeneic tumor cells
from mice by specific elimination of tumor-associated macrophages with liposome-encapsulated
dichloromethylene diphosphonate, followed by induction of CD11b(+)/CCR3(-)/Gr-1(-) cells cytotoxic against
the tumor cells. Cancer Immunol Immunother; 58: 2011-23 (2009).

Hagemann T, Robinson SC, Schulz M, Trumper L, Balkwill FR, Binder C. Enhanced invasiveness of breast
cancer cell lines upon co-cultivation with macrophages is due to TNF-a dependent up-regulation of matrix
metalloproteases. Carcinogenesis; 25: 1543-9 (2004).

Graff BA, Bjegrnaes |, Rofstad EK. Microvascular permeability of human melanoma xenografts to
macromolecules: relationships to tumor volumetric growth rate, tumor angiogenesis, and VEGF expression.
Microvasc Res; 61: 187-98 (2001).

OgawaraK, Un K, Minato K, Tanaka K, Higaki K, Kimura T. Determinants for in vivo anti-tumor effects of PEG
liposomal doxorubicin: importance of vascular permeability within tumors. Int J Pharm; 359: 234-40 (2008).
Bohuslav J, Kravchenko VYV, Parry GC, Erlich JH, Gerondakis S, Mackman N, Ulevitch RJ. Regulation of an
essential innate immune response by the p50 subunit of NF-kB. J Clin Invest; 102: 1645-52 (1998).

Kastenbauer S, Ziegler-Heitbrock HW. NF-kB1 (p50) is upregulated in lipopolysaccharide tolerance and can
block tumor necrosis factor gene expression. Infect Immun; 67: 1553-9 (1999).

De Stefano D. Oligonucleotides decoy to NF-xB: becoming areality? Discov Med; 12: 97-105 (2011).

Egashira K, Suzuki J, Ito H, Aoki M, Isobe M, Morishita R. Long-term follow up of initial clinical cases with
NF-kxB decoy oligodeoxynucleotide transfection at the site of coronary stenting. J Gene Med; 10: 805-9 (2008).
Suzuki J, Tezuka D, Morishita R, Isobe M. An initial case of suppressed restenosis with nuclear factor-k B decoy
transfection after percutaneous coronary intervention. J Gene Med; 11: 89-91 (2009).

Hattori Y, Kawakami S, Nakamura K, Yamashita F, Hashida M. Efficient gene transfer into macrophages and
dendritic cells by in vivo gene delivery with mannosylated lipoplex via the intraperitoneal route. J Pharmacol
Exp Ther; 318: 828-34 (2006).

Gordon S. Pattern recognition receptors: doubling up for the innate immune response. Cell; 111: 927-30 (2002).

Gazi U, Martinez-Pomares L. Influence of the mannose receptor in host immune responses. Immunobiology; 214:

-43-



[75]

[76]

[77]

[78]

[79]

(8]

(81]

(82]

(83]

(84]

[85]

(86]

(87]

(88]

554-61 (2009).

Liang WW, Shi X, Deshpande D, Malanga CJ, Rojanasakul Y. Oligonucleotide targeting to alveolar macrophages
by mannose receptor-mediated endocytosis. Biochim Biophys Acta; 1279: 227-34 (1996).

Jiang HL, Kang ML, Quan JS, Kang SG, Akaike T, Yoo HS, Cho CS. The potential of mannosylated chitosan
microspheres to target macrophage mannose receptors in an adjuvant-delivery system for intranasal
immunization. Biomaterials; 29: 1931-9 (2008).

Chono S, Kaneko K, Yamamoto E, Togami K, Morimoto K. Effect of surface-mannose modification on
aerosolized liposomal delivery to alveolar macrophages. Drug Dev Ind Pharm; 36: 102-7 (2010).

Matsui M, Shimizu Y, Kodera Y, Kondo E, Ikehara Y, Nakanishi H. Targeted delivery of oligomannose-coated
liposome to the omental micrometastasis by peritoneal macrophages from patients with gastric cancer. Cancer
Sci; 101: 1670-7 (2010).

Kawakami S, Sato A, Nishikawa M, Yamashita F, Hashida M. Mannose receptor-mediated gene transfer into
macrophages using novel mannosylated cationic liposomes. Gene Ther; 7: 292-9 (2000).

Higuchi Y, Kawakami S, Oka M, Yabe Y, Yamashita F, Hashida M. Intravenous administration of mannosylated
cationic liposome/ NFkB decoy complexes effectively prevent LPS-induced cytokine production in a murine
liver failure model. FEBS Lett; 580: 3706-14 (2006).

Kuramoto Y, Kawakami S, Zhou S, Fukuda K, Yamashita F, Hashida M. Use of mannosylated cationic
liposomes immunostimulatory CpG DNA complex for effective inhibition of peritoneal dissemination in mice. J
Gene Med; 10: 392-9 (2008).

Wijagkanalan W, Kawakami S, Takenaga M, Igarashi R, Yamashita F, Hashida M. Efficient targeting to alveolar
macrophages by intracheal administration of mannosylated liposomes in rats. J Control Release; 125: 121-30
(2008).

van Wamel A, Kooiman K, Harteveld M, Emmer M, ten Cate FJ, Verdluis M, de Jong N. Vibrating microbubbles
poking individual cells: drug transfer into cells via sonoporation. J Control Release; 112; 149-55 (2006).

Suzuki R, Takizawa T, Negishi Y, Hagisawa K, Tanaka K, Sawamura K, Utoguchi N, Nishioka T, Maruyama K.
Gene delivery by combination of novel liposomal bubbles with perfluoropropane and ultrasound. J Control
Release; 117: 130-6 (2007).

Zhao YZ, Luo YK, Lu CT, Xu JF, Tang J, Zhang M, Zhang Y, Liang HD. Phospholipids-based microbubbles
sonoporation pore size and reseal of cell membrane cultured in vitro. J Drug Target; 16: 18-25 (2008).

Suzuki R, Takizawa T, Negishi Y, Utoguchi N, Maruyama K. Effective gene delivery with novel liposomal
bubbles and ultrasonic destruction technology. Int J Pharm; 354: 49-55 (2008).

Endo-Takahashi Y, Negishi Y, Nakamura A, Suzuki D, Ukai S, Sugimoto K, Moriyasu F, Takagi N, Suzuki R,
Maruyama K, Aramaki Y. pDNA-loaded bubble liposomes as potential ultrasound imaging and gene delivery
agents. Biomaterials; 34: 2807-13 (2013).

Movahedi K, Schoonooghe S, Laoui D, Houbracken |, Waelput W, Breckpot K, Bouwens L, Lahoutte T, De
Baetselier P, Raes G, Devoogdt N, Van Ginderachter JA. Nanobody-based targeting of the macrophage mannose

-44 -



[89]

[90]

[91]

[92]

[93]

[94]

[95]

[96]

[97]

[98]

[99]

[100]

[101]

[102]

[103]
[104]

receptor for effective in vivo imaging of tumor-associated macrophages. Cancer Res; 72: 4165-77 (2012).
Cieslewicz M, Tang J, Yu JL, Cao H, Zavaljevski M, Motoyama K, Lieber A, Raines EW, Pun SH. Targeted
delivery of proapoptotic peptides to tumor-associated macrophages improves survival. Proc Natl Acad Sci U S A;
110: 15919-24 (2013).

Zhu S, Niu M, O'Mary H, Cui Z. Targeting of tumor-associated macrophages made possible by PEG-sheddable,
mannose-modified nanoparticles. Mol Pharm; in press (2013).

Huang Z, Zhang Z, Jiang Y, Zhang D, Chen J, Dong L, Zhang J. Targeted delivery of oligonucleotides into
tumor-associated macrophages for cancer immunotherapy. J Control Release; 158: 286-92 (2012).

Matsumura Y, Maeda H. A new concept for macromolecular therapeuticsin cancer chemotherapy: mechanism of
tumoritropic accumulation of proteins and the antitumor agent smancs. Cancer Res; 46: 6387-92 (1986).

Maeda H, Wu J, Sawa T, Matsumura Y, Hori K. Tumor vascular permeability and the EPR effect in
macromolecular therapeutics: areview. J Control Release; 65: 271-84 (2000).

Greish K. Enhanced permeability and retention (EPR) effect for anticancer nanomedicine drug targeting.
Methods Mol Biol; 624: 25-37 (2010).

Maeda H, Bharate GY, Daruwalla J. Polymeric drugs for efficient tumor-targeted drug delivery based on
EPR-effect. Eur J Pharm Biopharm; 71: 409-19 (2009).

Osada K, Christie RJ, Kataoka K. Polymeric micelles from poly(ethylene glycol)-poly(amino acid) block
copolymer for drug and gene delivery. J R Soc Interface; 6: S325-39 (2009).

Ogawara K, Yoshizawa Y, Un K, Araki T, Kimura T, Higaki K. Nanoparticle-based passive drug targeting to
tumors: considerations and implications for optimization. Biol Pharm Bull; 36: 698-702 (2013).

Hobbs SK, Monsky WL, Yuan F, Roberts WG, Griffith L, Torchilin VP, Jain RK. Regulation of transport
pathways in tumor vessels: role of tumor type and microenvironment. Proc Natl Acad Sci U S A; 95: 4607-12
(1998).

Ishida O, Maruyama K, Sasaki K, Iwatsuru M. Size-dependent extravasation and interstitial localization of
polyethyleneglycol liposomesin solid tumor-bearing mice. Int J Pharm; 190: 49-56 (1999).

Suzuki R, Namai E, OdaY, Nishiie N, Otake S, Koshima R, HirataK, TairaY, Utoguchi N, Negishi Y, Nakagawa
S, Maruyama K. Cancer gene therapy by IL-12 gene delivery using liposomal bubbles and tumoral ultrasound
exposure. J Control Release; 142: 245-50 (2010).

Zhao YZ, Lu CT, Zhou ZC, Jin Z, Zhang L, Sun CZ, Xu YY, Gao HS, Tian JL, Gao FH, Tang QQ, Li W, Xiang
Q, Li XK, Li WF. Enhancing chemotherapeutic drug inhibition on tumor growth by ultrasound: an in vivo
experiment. J Drug Target; 19: 154-60 (2011).

Lu CT, Zhao YZ, Wu Y, Tian XQ, Li WF, Huang PT, Li XK, Sun CZ, Zhang L. Experiment on enhancing
antitumor effect of intravenous epirubiciin hydrochloride by acoustic cavitation in situ combined with
phospholipid-based microbubbles. Cancer Chemother Pharmacol; 68: 343-8 (2011).

Rayet B, Gélinas C. Aberrant rel/nfkb genes and activity in human cancer. Oncogene; 18: 6938-47 (1999).

Karin M, Cao Y, Greten FR, Li ZW. NF-kB in cancer: from innocent bystander to major culprit. Nat Rev Cancer;

-45-



2: 301-10 (2002).

[105] NF-xB and IKK as therapeutic targetsin cancer. Cell Death Differ; 13: 738-47 (2006).

[106] Scaife CL, Kuang J, Wills JC, Trowbridge DB, Gray P, Manning BM, Eichwald EJ, Daynes RA, Kuwada SK.
Nuclear factor xB inhibitors induce adhesion-dependent colon cancer apoptosis: implications for metastasis.
Cancer Res; 62: 6870-8 (2002).

[107] Johanson V, Arvidsson Y, Kdélby L, Bernhardt P, Swérd C, Nilsson O, Ahiman H. Antitumoural effects of the
pyridyl cyanoguanidine CHS 828 on three different types of neuroendocrine tumours xenografted to nude mice.
Neuroendocrinology; 82: 171-6 (2005).

[108] Kawamura I, Morishita R, Tomita N, Lacey E, Aketa M, Tsujimoto S, Manda T, Tomoi M, Kida I, Higaki J,
Kaneda Y, Shimomura K. Intratumoral injection of oligonucleotides to the NF kB binding site inhibits cachexia
in a mouse tumor model. Gene Ther; 6: 91-7 (1999).

[109] Lee YC, Stowell CP, Krantz MJ. 2-Imino-2-methoxyethyl 1-thioglycosides: new reagents for attaching sugars to
proteins. Biochemistry; 15: 3956-63 (1976).

-46 -



BIE BERINEMNE~ Y ) —REHM Y R Y — AINF-«B decoy A D3 Atk

BERER TG R~ DI
(E®)
R RR DHD

TAM [XEFERES O 272 63 BNAMEEAKHPIC B FE L, BDAMEMERR A I E 5 2 &l
ENTWS Y, 2ol RAMEEAKTO TAM 1353 APEIERA BT 2 - RS L 72 5 &
EZ B, DAMEEAKT O TAM 2% LT NF«B decoy Z A L, ZDOFHEM % M1 ~t5#4 2
FIEIL, BIRB T HHD ARG IIE L RV 155, & 2 CARETIE, Ehrlich = 7 AEKA3 AU
Ji 2 Rl L 7 JEK S BT b~ 7 A & VW T, Man-PEG bubble lipoplex & 4835  FRET O IZ X 5
JE7KH TAM ~@ NF-xB decoy & AL A7 L, & 512 NF-«xB decoy 3 AIZ X 5 TAM OR B
B, B KO AMEREIRK IR R OV TR 21T > 72,

R ANMEREK T CIL TAM O3 A0 3N AHIFHIZ 72 72 TAM ~0 NF-«xB decoy 8 A% =373 E
BOLE L B D aREMEN H D, £ Z T, Man-PEG bubblelipoplex % Ehrlich JE /K23 A ET /L~ 7 A
(CHEE N B 514 . BRI FREY & i L 72 55D NF-kB decoy 28 A 0= % 34l L 7=k 5. 2S AMERE Ko
TAM 125 LT % & NF-xB decoy ARG B AL, RIS, TAM ORBIUERIA 2 i3 5 728,
ARFIEIT L D NF-xB decoy AR HEE L 72 TAM (B 5 A b1 3814 F7fl L 72453, Thl
B A N A ORBEDF RIS S L, Th2 RIS A M A U RBEDNBE DT 5 2
EDRHLNE o T, AFERI ., BAMEEAKF O TAM ~® NF«xB decoy HAIZ LY., M2 HD
TAM OREBIZ MIBIANEEHLTE 5 2 L RIB S L7z, £ 2T, TAM ~® NF-«B decoy H AT &
2 DS MRS IRAIB IR RN DV TR L7255 BERENIC I 1T 2 23 ARG N 2., REKETHE &
THEICHHTE, BWVEMDERNFEONDL Z LN LMNER-7-, BLELY, Man-PEG bubble
lipoplex & #A35 I ST 2 F)H L7z TAM ~0 NF-«B decoy B A2 LV M2 TAM OFRB %2 M1
IR C & | BAMEREIRERIZKIT 2 @B RS O D Z E RS hiz,

1) Duluc D et al. Blood; 110: 4319-30 (2007).
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[1] 3kk L OEREY
FFEREIXE 2FFE 1EH LR L0 EHW, hoRET TR OR 2 Az, EBREWIZIT ddY %
e~ 7 2% Fv e,
[2] MEADAET L~ ZD/ERL
Ehrlich = ™7 ZJE /K23 Al Z ddY RMErE~ 7 2 DEIFERIC 1x10°f#/100 pL v EAT % = & TR
L7z,
[3] MEAKDAET L~ 7 2~ invivo NF-kB decoy 3% 720 KT
ddY ~ 7 A2 Ehrlich il 2 A8 L7- 4 B, FAM 1% NF-xB decoy % I\ TRl U 7= f sl 5 i
BV RV 7 ZAEMKNBAVET IV~ T A @ERNE S Lz, VAT Ly 7 Z(FAM 1% NF-«B
decoy) ¥ G- 5 31412~ U AREEIC KT L CHlFE 2 R Uiz, UART Ly 7 2 b 1R, BESGMiRY
BEEIC XL 0 EKH S TAM ZHUEEL . TAM NOHOERE % PACSIZ L Y JIIE LT,
[4) EARNRAET N~ ALY HEEL7- TAM IZEBT 29 A4 MU A VBIn I & n
ddY ~ 7 A2 Ehrlich filll 248 L 7= 4 H#. TAM |2 NF-«xB decoy Z38 A L. 24 B ICHEK T2 5
TAM % HigEL7-, TAM PN IL-10, 1L-12, TNF-a, IL-6 mRNA J8l&(x, E&M PCRIZL Y HIE L7z,
[5] ME/K &I L OWEAKHR DS ALK RS D 3T
ddY ~ 7 A2 Ehrlich flla 2 A L 7= 2 H#% 25, TAM I NF-«xB decoy 3 A Z g H (2 3 [BfT- 7=, ddY
~ U A2 Ehrlich Ml 2 A8 L7 10 B4, JE/K RIS JOWEAK P28 A Mia 2 4 MIE L7z,
[6] (AEZM b L OATF B O FEfh
ddY ~ 7 A2 Ehrlich flfa 2 BAE L 7= 2 H#% 25, TAM 12 NF-«xB decoy H A Z 7 H 12 3[F{T > 7=, ddY
~ 7 AT Ehrlich fifa 2 B Ats . A~ 7 AOEREZRE L, iAok L,
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EHIL, NFxB OIEMEZIHIS 24 ) IRBEFKOE AN LD TAM OFRBREHIZ S A
IBFRIEERBET D ZE2HAME LTClinvitro lZBIT 5~ 7 v 7 7 — VORI 2 REH
Mz EEEICENE~ > ) —2EM Y R Y — 2 ZFH L7CEER AT T VB LA AET T
BT D TAM BRI EEICEL S < TAM ORIV 72 5 N2 ATEREB RIS 2 et 217
VAN NP w5 e =

F1E NF«B OTEEZ M9 54 ) SZREROBEANCL 5~ 7 07 7 — Y ORI O RREE

FV TAREREL DB A LD NFkB OIEFHEIGENC LV~ v 7 7 =V ORBUPEHIS 5 2 &
Z invitro [ICB W THEE L 72, invitro 128175 TAM EZBREF /L E LT, v~V A~ a7 57—
ZDNAKIRRGEE IEP TR T A2 L2k M2 fk~2 e 77y —UEFE L, MFHIHWZ, M2
ke~ 2 v 77— Lipofectamine® 2000 % FHV T NF-kB (p50) SRNA A8 A L7=#5 8. M2 bk~ 7
07y —UNbEAIND ThABY A N4 CEPAREICE KT 5 &Iz, TR B o N A L pE
HEENBDT L Z EAURENT, 72, VEGF, MMP-9 BIHEDOAH E 2D, NO FEARED T,
BIO~ ) —AZEER ABRX Dy —HERFEB OIS S e TR SNz, SHIZ, NF«B
(p50) SRNA & 13572 2 VE IS C NF-«xB OIEMEEZ I35 4V TREERIE SR CTH 5 NF-«B decoy %
FAWTZHFHZ BN TH, NF-kB (p50) SRNA # AW =iiat & FsEOR RS bz, Uk, 4V =
BRREIKOEANZLY M2k~ 7 a7 77— O NFkB IEHEZIIH T 25 2 & ¢, 2OREAA A M1
NIRRT E D 2 L AR LT,

2w HERIGNEM~ v —AMER ) A Y — L% FIH L7z NF«xB decoy OEEGEE~ 7 1n 77—
DB =TT 4 7 L EIED AR R ORI

colon-26 [EFE 2 A ET /L~ 7 AZEW T, Man-PEG bubble lipoplex & HE i RH OHFHIZ LY TAM (2
NF-xB decoy ZEAL7-ERD, TAM ORIMERMLI X OFETE D ATRIFEDFIZ DWW TRHli 21T > 72,
Man-PEG bubble lipoplex OEEHAMAN G- & &M RN 2 A5 08 5 Z LI12L D, in vivo IZ8B\ T
TAM BERAYIZ NF-«B decoy # A TE 5 Z E BB & Te o 7o, RFEIZ K D NF-«B decoy AIZ LV |
TAM D BEEAI LD ThL A A S A EPE KL T2 Y1 A VEAERPAEICHED T2 &
RSN, T, VEGF, MMP-9 BBl E&DAERBA . BIUNOEARDOITTE RO biL, =
DT, AFEIC LV ARICEWIEEHEEIEIIR, 72 6 NEMRBBTONDL Z ERHLNE R 5T,
PLEJ Y Man-PEG bubble lipoplex & i i FUgT 2 #7245 o 72 TAM 22RE9 NF-«B decoy HAIZ LV |
BRSO TAM ORBUMOTFEE M1 BB 72 b O~ 7 R TE | @WEES ATBFNEI S D
N5 Z EnRInTc,
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W3E TS EME~ ) — A ERM Y AR Y — 5 NF-xB decoy #A D 8 ANEREIEIIGHE~D I

Ehlrich /K3 AEFT v~ 7 2% VT, TAM ~® NF-«xB decoy 3 A2 FE-3 < 78 AMERE I 159
A HOW TR 21T - 72, Man-PEG bubble lipoplex D IEFEN & 5- L BE RS 2042 Z L1z
L. BAMEREAKF O TAM 128 L CTEERIZ NFxB decoy Z#EATE 5 Z EAVRES N, F7=,
AFEIZT LY NF-kB decoy 238 A L7z TAM IZEB W T, Th2 41 F 41 > mRNA HEDOHE R
W, BEROThL AR A b A URBEBEORPBO bz, EHIC, AFEICLY EENICET
2 MEFER L O AMBOHEFEICIN 2, BRI £ CHEFICHH CE L2 086N ERD | &
VVIERZIRDZ S LN D Z E bR E T, LLEX Y Man-PEG bubble lipoplex & #8355 F o OfF
0 BAMEREAKF D TAM IZ%F LT NF-xB decoy Z3 A5 Z & T, TAM OREIRZ M1 B ~diH
TEDHZ LRI, RFEDDAMMERKIGRICAR TH D Z LB RR ST,

LIk, L, invitro IZBI 5 TAM OERET LV EZHBE L, RET LV EZHAVT, NFkB OiEH
IS 5 A Y TEIBOE AT LD TAM OEKBLZ M2 5 MIBIAERTE 5 2 & A8 LT,
F72. Man-PEG bubble lipoplex & 8 &% i 25 H L7z TAM #RE9 NF-«B decoy EAIZ LD | =
U A BN KL O AR K O TAM OFRBRZ M1 BRI CE | BORAIRENR RS S
NHZEEROLMNIC LT, AFETHEOIZAIT, NFkB 2451 L Lz TAM ORI 5
SN ANGIIE AL T 2 L CHRRIEMOERAIRIET 200 E X D,
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