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AKX THWEKE

Alexa Fluor 750-siRNA : Alexa Fluor 750 & fifi SiRNA
B16F10 Red-Fluc : Luciora Itarica Ik FZ Ly 7 = 7 —EBE B FEA
B16F10

DDS: FT7 v 27T UNY =2 AT A

DMEM : Dullbecco’s modified Eagle’s medium

DOTAP : 1,2-dioleoyl-3-trimethyl ammoniumpropane-chloride

DSPE - PEG2o00 : 1,2-distearoyl-sn-glycero-3-phosphoethanolamine-N-[amino

(polyethylene glycol) (MW: 2000)]

DSPE-PEG2000-NHS : 1,2-distearoyl-sn-glycero-3-phosphoethanolamin-N-[ami
no (polyethylene glycol) (MW: 2000)]-hydroxysuccin-
amide

EDTA : Ethylenediaminetetraacetic acid

HE: ~~ X2 U v f v

HEPES : 2-[4-(2-Hydroxyethyl)-1-piperazinyl] ethane sulfonic acid

HiLyte Fluor 555-siRNA : HiLyte Fluor 555 &ffir 7 4 72> b — /)b

SiIRNA

HPLC : MRk m~ b7 T 7 (—

LDH : 3L i /K 58 % 58

PBS : EPAY U o Wik 1 iR

PEG: RU=F L7 a—n

RPMI 1640 : Roswell park memorial institute medium

SiIRNA : small interfering RNA

TEM : % i B 7 7 B %

Tris : Tris(hydroxymethyl)aminometane

VEGF : vascular endothelial growth factor

II
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R ATEPNEONAECHEOE L TH YV, HRAMICHL Lt Thd Z &
oD RERLTCRRTREERTH DL, MPABROZDIC, FHEOHEST
REIEICHET D0 FIEEKR EOEBZ2MMIEENEATITON TN D N I,
REFDTHHEBEOBRBICITE-> T, TOMEMA L LT, #h-KEE
MEBETL2PEEELTH-TH ., BREIHE 9, shixFEE ICEELRETRSE O
EOMIRERICB T 2EMERARB O DIC, IREEPT TREPIECHEZ RER
KENDZZTERNFETOND, TR, HUlEIEHE O JEIG R kA~ 0@ IRAY £ = (12
L5, MWIBRS R L e EBNS Le, MBS ABBEEORENTYE S
nTws,

ZAVE TIT, YR E TII R s G E O IR MEE O TR A B RS E LT il
BHEA KT v 77U NRNY) =27 A (DDS) OB EZED CTXm, T O
BlICBWT, b, MEzEz S FTICHN~EEEY & LZEARER HIETH
D, EHMREMERZREIBHCTEX L2 Z 06, FIRNEEROKGICED 2 HH
BHERBEELTHHATOLZ EEMIRMBLTER ™, —F, HREOHEES
HEATR DS Ko T, M~ OBy R EN BN EREERNRZ L, +5
RIBEDNENELNWEER LA ELFREIBICHL N LTXZ 0 +22b
B, N ABREICKRE LM% G DDS #5701, ilEEE %
EHEEETHAILCEEDOLIDENERE L) 2 T, HET HHEBED
BRNRZHRRIBICRESELZENTELIHAOKE - HHRILETH D,

AW TIL, MR AEREEZSEm Li#& 5% DDS O+ HiE L, B
WA ALET NV~ A ZH W THA ORFEZITo7-, LT, L i ABEICE
FAOPUEBIEOM ~OBEHEREEOER. 2. EEME~OENEREL 5 Lk
F kBB OG- AR, 3.0 ok 8AIE VL2 il 55 DDS o fifi A3 A
BIRIZB T H5HREICOVWTE %k T 5,



BLIE MBABRCEBTITEFEOM~DEEXZDEE

B Fim

PUE S 2 D72 Wi 28 A RIS B W Tid, il o Sl BE A2 1S 38 0 5 P 95 20 3
ORI 2 . Ml ~DO M ICER T 2 2HHAMEH ZE# T 5 2 & N K&
RMETHIY, CoMEEMRTH0, MOEBEHA~DO & WLELELH
T5, REIJAESLDOURY —L8HF, Ry Y22 L7 VT I 8E K
VY RATTF oD vUALBAIZ: EOfFEx 72 DDS BRBEFE IR TWD 12, La
L. ZNH®D DDS iFWn b k&G -A CThH v . E i 7 HUE S 2 5 3
HTEDHHOD, R2HMREROBIN 2B EICILIE> TR B,

Wi g Gk, ik MR PMEPAEME MR R D K Okk 2 Ao MR SRR B ORI
K EHERZET DI LN TELOHARERE L LTEASINALTWD, £,
i 51%, MKEN LI 2 ~OEM /A ERBTE L7720 "9 | 2HHEEREIME
HOEGEOBLEND HF ARGV, —J7, MfRHERE O X o 7 fifi fa 1 5 #ika o
Wred & o 7o il i O B LS Z A EBICB VT, ML L ESe
IR~ L, BANHEERE LK TT2Z2E LN ER> TS
0, Fbb, MNABRKICKEL L5 % DDS ##£E+ 5 7-bicix, %
PTLHEEEAMICESELEET AL ICERN LI ENEIRET ILER S
a3

RETIE, BBEMNSAET AV~ 2Z 0, BBAREICET S, PiEE
O ~DEEEEOERRE MG LT,



w2 EBRFIE

1. RE

REFYALEY T AARE O oA L, ¥V ve v VBRI
TR T (KR) 220 A LKL, ZoMoRIIEHRERS S L < ILmH
Wik o~ ~2727 44— (HPLC) AZEHW,

2. B16F10 m k=&

B16F10 (w7 A X F / —~<#lifd) (X Riken cell bank (HE) M HEEA L=,
BB IT . M L= 10% Y ks R i {E (Thermo Fisher Scientific Inc., Waltham,
MA, USA) K40 pgimL 7o 2 ~A v (Fo 2>, MSD, KIK) % &
Dullbecco’s modified Eagle’s medium (DMEM, FoYt#lid T3) 2 H L7, &
FlX.25ecm?2AR Y AF L o #EE3% ~7 5 2 2 (Corning Life Science Co., Corning, NY,
USA) Z# B\ T, 37°C. 5%CO0:-95%Air 5 F T1T o7, H&EIKRIL 3 BEICK
L. a7y MIELEMEA 025% Y 7 > —EDTA (Fioit i 38 T 3)
ZMWTEIR L, f#RE1T o 70, FEBRITIE, MRRE 24 -38 Ol Z JH v 7z,

3. BMBEMMNAET N RICBITHIHREER

C57BL/6 R MfEPE~ 7 &2 (15-199g. HAR SLC, #:fifl) & B16F10 (4x10° cells)
FIRBIRNEANL ., BEEMAALETFT L~ T 25 {ER L7 (Figure 1) 19, &
RN AET AV~ 22, REYILET U EY RNV E X — LRI T TIRIE
SUE W& 525 B (Lipid MicroSprayer, Model 1A-1C, PennCentury Inc., Philadelphia,
PA, USA) % W Tl 5 (400 pug/1.25 mL/kg body wt) . % 721X B F RN & 5

(400 pg/2.5 mL/kg body wt) L7z, # 5 -4, 6 KO 8 Wefiltk ., A FEFIR L 0 £l
L& b g 2570, &5 8FMZRICEHAKE L, BEHRKRIIRZ k52 &
RO RMAE S Ee, WA RmE L, & LBz kdFL Trb,
—80°C THRELZ, £72. FX YA OIEEMIE~D D4 %z T4 % B



T, BB T2 5HOGIET, MEMEBORZFEKR L, S5, RF VL
B OEEEEME R 2R 5 BAY T, B16F10 &5 2, 6, 10 XV 14
BRICKRF Y LE T 2HVIRLES L, 28, AREBRITILEEER K%
R DK (No.14-002) Z521F, dbigE KB R 78 ERBEICE SV THEM
L7,

Figure 1 Pathologic features of the lungs in a mouse model of metatastatic lung cancer at
14 days after B16F10 injection (A, C), compared with normal mouse lung tissue (B, D)

(A, B) Gross findings; (C, D) HE staining
Scale bar is 100 um.

4. FEFIYNLNEVVRBEOHIE

MiGROARESR—FHO RF VLS U EEOHEIEIL, Uva b o JE )
5B |Z, HPLCIC L W JIE L7z, 726, fiith L 72l 200 mg (2%} L T 800
uL oKk EMz, B4 Z7FFET AV — VH-10 (T XU, KB) #H
WTHEgR AT R — M &2AERk L7z, &5lB 100 uL ICHNIEEEME TH L X T/



LB Y KERHR (1 ug/mL) 50 pL, 7 & k> 150 uL % A0 % | o0 4y B (15,000xg,
557, 4°C) Ik HoBERLHEE, EIE4 HPLCIZHEA L7z, HPLC SR LL
TOBYTHD, B, FFYALEL OBE#RIL 2.5-640ng/mL O#FETE
A7 E A (R2=0.999) %R L7,

HPLC 414
BEfH :01% MV x=F L7 I ) UEREMRKR (pH3.0) /7T =KV L
=75/25 (v/v)
7V EAE 50 pL
i : 0.4 mL/min
717 I o Mightysil RP-18 GP 11, 250%4.6 mm, pore size 5 um
(B B
H— R 71 F 2 : Mightysil RP-18 GP, 5.0x4.6 mm (P8 5 (k%)
77 N 35°C
N7 HPLC ¥k = = v b (LC-10ATVP; &E@#E®I{ERT. mHL)
RA - ot E g (RF-10AXL; & HE®ET)
B E R 490 nm, 6 £ 560 nm

5 Jifi KL R R G B0 D AE B

WAL X . AN R B s WCEELIE LT, Thbb, XU b LE X —
JVIRERE R CL NEV) FEBR T N TR ER  (SN-480-7. ¥ / BUAERT, W) &3k
# L. l.5respirations/sec TALFER FlckBWio, ha b L7cob | iz
H U RIREHR T-160°CITHEI LT A Y XU Z v O TSI LTz,
G LA 2 L, 4% T R AT VT B R CTEBEE (overnight,
4°C) %1772, S HIT, Mif# A %2 30% A 7 o — 2 |Ziz{& (overnight, 4°C)
L7, O.C.T.Compound (27 777 AT w7, HiE) (AWML, 5umED
B ALY A AR L7e, AR L 28I I, BB Ts~v bR e
Ay (HE) @ ETI0, TR RFF YA ET VOB KBEOLDIC
Fluoromount (Diagnostic BioSystems Inc., Plesanton, CA, USA) TH AL 7=, *



%, wOLEEMEE (Axio Vert. Al, Zeiss, Oberkochen, Germany) % F T S8l
L7z,

™S

6. At FEVMEMT

155 T B Y A e R 22 TR Lz, BEEHARMT X, SPSS Version 21 (IBM
Inc., Armonk, NY, USA) % T Student’s t-test {Z TITV ., p<0.05 & H it
WHEEThDE LT,
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I A% A AT 5 U % LA 36 00 I~ o 1 52 135 D 8 3 A LT SRS
MAEF N~ T AHET D, X VA il 5% o g KON b %
Figure 2 (IZR"¥, BHOKREGERE THLHIRAKRE L LT, MKkE5 LS
BORF VAT QNP AT < L T L T AR T
o,
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Figure 2 Doxorubicin concentrations in serum (A) and in the lungs (B) following
intrapulmonary and intravenous administration to mice with metastatic lung tumor

Doxorubicin (400 pg/kg body wt) was administered intrapulmonarily or intravenously to mice
with metastatic B16F10 lung tumor. The doxorubicin concentrations in serum at 4, 6, and 8 h and
those in the lungs at 8 h are shown. Each point represents the mean + S.D. (n =4). *p < 0.05 and
**p<0.01.



BN AETT VYT RACEB T D, RV Ve v Uil 5%koBIgHAIc
BT LY EZEE BT T D720 MAAME O 2 FER L, BMEBE 21T -
oo REYALEVUMES 8HM%ZICEIT 5., MMk o o & % Figure 312
R, MG LELAEICIE, FREY AL VHEOEEDFHIRN & 5B & ik
U CHEBEBAZ ISR < Bl S hv, BEEEMRATIC K 0 372 8Ot E O fE & A B I &1l
T oTz,

(A)

Intravenous Intrapulmonary
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Intravenous Intrapulmonary

Figure 3 Doxorubicin distribution in the lung following intrapulmonary and intravenous
administration to mice with metastatic lung tumor

Doxorubicin (400 pg/kg body wt) was administered intrapulmonarily or intravenously to mice
with metastatic B16F10 lung tumor. At 8 h after administration, serial sections were prepared by
cryobiopsy. (A); Red fluorescence indicates the distribution of doxorubicin in lung tissue. The
dotted line represents the tumor region (T). Scale bar is 100 um. (B); The fluorescent intensity
derived from doxorubicin was analyzed using ImageJ software. Each point represents the mean £
S.D. (n=3). *p <0.05.



WBMEMAAET A~ 2B T D, RE Ve v Ui 5IC &2 EE M
MEIRAEFFMT D7D, RE¥Y L E 2R UM S U, Bk & s s g
R &z W TR PG 21T > 72 (Figure 4), = O 5 R . FRIRA & 58 & Hig
LT, i Licsma T, BIGEAOM /NS BlE S

Non treatment Intravenous Intrapulmonary
L A G e T < o ( 3

Ay
Figure 4 Anti-tumor effect of doxorubicin following intrapulmonary and intravenous
administration to mice with metastatic lung tumor

Doxorubicin (400 pg/kg body wt) was administered intrapulmonarily and intravenously after 2,
6, 10, and 14 days of B16F10 injection to mice. After 16 days B16F10 injection, HE staining of
the lung sections was performed. Scale bar is 100 um.



BAE EH

ARETIE, LB Ry e v 22T L8 Y L L, i ATRRICEBIT
LB DO~ DEHEERZEDEREZ B LT,

R¥yrevrzfigb LeHie, @ 0oRGRETHDHEIRWE L & i
LT, lli~O@mWEMEENREZRL, ST ~OEYBITIIENTH > 7
(Figure 2 and 3), L7=28»> T, FR* YL b v roffif&bid, BT~
W EFEEICENT RS HIETHL ZEBNRENT, £, F¥YLE V2

WLt G U7 BRI B S O # /s (Figure 4) DBl S -0k, itk 5
KDL ~D@mWEY R ZEDRICERT 26D LHELEIND, ZhbHD
HMENG, R¥YALEV U ZICE#EEET D2 L, BESAMIZE T 5L
WO H 72 53 MK & I U 7o hlgss ~ o o0 A0 K 3 5 2 & PEREIE ] o BE
DBAEPLL, BEREVWEE XD,

R Y EXREALLE-THF TV EOMOiEREKICE VT, BB
MAET IV T ACHEET 22 & TEWMFRE &RV R ENES
HZENHEINTND 1920 F7- FEBETIIARWE, GEEATHL AR
Voo A2 REBMTHiEEGT 22 & T, MERIHMOEBRILE A 2 —Y
JICHERTHDZZENMbORTWVWE 2D, Zhwzx, KXY LB OB LT
2L OMEBESCH N ABRERICB O TYH, £ O &5 13 IEE AL~ Ky
EEEICENTRGHIETHD EEX LN, HATORE G D 55L&
HHEE L THR/HNE TD,
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B2E BEEFME~OENERMEEZMNE LT L RAORE -

BIE Fia

RIEICBWT, PSR EEME& G2 2 & T, BEMA~ OB % E
CAEHWRIERORBNFTETHL Z LN TRBESNT, LrLAaRS, JiEE
DL X, FEHEMROZ 72 63 o % < ORI R LT iR B Ml AF H & R
T D D iEET D LMo ERMEICT D FEERB O GRMENEE T
RV, 20D, X0 RWHAAERKEZAT O 2o, EEMRIC S L T
RIOIHER T 28 W%, BETMN A~ ERL EETILERD D,

21-23 AR B D AR RNA TH 5 sSiRNA (X HIIRENICTEAT S Z &
THREELGTORAEZME T2 220, HROPUEERE TR0 | HE5
AR L TR RIER 2" T 2 eI NS, £0O—F T, siRNA (T4
- 13,000 B EE O KEMESE 7+ ThH Y | HAMILEIC X 2 M NBAT AR R YA
XX @EPITRKE WD MRS EIEN KW 2D, F 2, DESR I T D AER
NELEMIZHEZ LWZ &b, BME L CTIIEAML~D S W IEZEDRPG S
T, B EFREMGIDENYHFTE RN D, 2O, siRNA ZIEHY
AR OMENICEANT 27O 0BT EZERITORB R RO 5 TWD

BIIE. SiRNA OEZEMN A EZ DDS st hTwnwbd, £0—2L LT, ¥
ANART Z—% WD HFERH LD, UAINVARADOHIRESLC R T 2 — i
KT T 2 REINE, BEICKHT 2EERE T ANV AORBICER T 5 K AN
%< AERGICBT HAEEMITHESLSH TR WY 20 £~ JFRMmiEED
10-20%IZ M SEm A ED siRNA EiR # mFH CTHEAT D4 Fe XA v 7
ZEBRABINTVWDLIN, REOREAHZNT L7720 b ~DISHITE LW
EEZLN TS 2,

ARETIE, 20X H2HE RO &, siRNA O M~ 0K 5 [\ 68 % 1+ 5-
L7z fifi# 57 DDS ##E%4~<< | siRNA ZE A L7z / ki H8H Z2 % et -
L=,

11



w2 EBRFIE

1. AR

a2 I UnBER e T e i MU v AKX, Sigma Aldrich Co. (St
Louis, MO, USA) /» o i A L 7=z, 1,2-dioleoyl-3-trimethyl ammoniumpropane
chloride ( DOTAP ) . 1,2-distearoyl-sn-glycero-3-phosphoethanolamine-N-[amino
(polyethylene glycol) (MW: 2000)] (DSPE-PEG2000) M U'1,2-distearoyl-sn-glycero-
3-phosphoethanolamine-N-[amino(polyethylene glycol) (MW: 2000)] hydroxysuccin
amide (DSPE-PEG2000-NHS) 1%, Hili (x) 7ol AL, 2LV AT 1 —/b
IR EAMIEE T30 58 A L 7=, N-(2-aminoethyl)-4-methoxybenzamide ¥ i 3 (X .
Santa Cruz Biotechnology Inc. (Dallas, TX, USA) 2> 5§ A L 7=, HiLyte Fluor 555
Effir T 7 2 b u—/LsiRNA (HiLyte Fluor 555-siRNA) [I= v K> v —
YORR) XA L BiLY 7 =T —EsiRNA(Sense: 5°-GGU CUG AGC UCC
UUG AUA ATT-3’, Anti-Sense: 5’-UUA UCA AGG AGC UCA GAC CTT-3’) &
Thermo Fisher Scientific Inc.2> S5 A L7=, £ Ot ORI T, Fefkm = HEH L7,

2. DSPE-PEG2o00-anisamide ® & fk

DSPE-PEGao00-anisamide (%LL FIZ/”3 71k CTHE L7z (Figures) 2, 372
H. 20 mM HEPES (pH 8.0) #& & ik IZ % fif L 7= DSPE-PEG2000-NHS (10 mM) &
' N-(2-aminoethyl)-4-methoxybenzamide (10 mM) % 3:1 (mol kk) TIEA L.
4°C T—BEEE LT & U U 7 v 53 B )& # (60 F254, Merck KGaA, Darmstadt,
Germany) Z#H W T, ZuwmR/LAh: A% 7 —/=13:5 (viv) TREB L, Ak
L 7= DSPE-PEG2000-anisamide ® A7 v bz [EIX L, 7 v R /)L A% W T, 4°C
T—BpsR R LA U 72, i $2 | JBUEHZE L . DSPE-PEG2o000-anisamide % 15 7=,

12



o0co” NANNANANNANS NH, 0co” N ANANANANS
o NANNNNNNNS H 0co” N NANANANNANNN

oc HN._O 20 mM PEPES (pH8.0)/ -

o] overnight/4°C — o 2 H
opo,cHzcH,NHﬁH—PEGZM—CHZNHC(CHZ),Cf + —_— OPOJCH’CH’N"ﬁ" PEG2000 c"zN"ﬁ(CHZ)’C\N/\,N

o o H

|

o N o S
X5 ~
DSPE-PEG2000-NHS N-(2-aminoethyl)- DSPE-PEG2000-anisamide

4-methoxybenzamide

Figure 5 The synthesis schemes for DSPE-PEG2o00-anisamide

3. siRNA #f A/ b 7 8IF| o 57 B

F R ARANTIEMOBE LR e AL VAR L~ (Figure 6), %61
BT, ABWMZ A7 5 siRNA, AEmMoOobe 7o VBEEVNIEERERO 7 0 X
RVOIEFEBEARERR L, Tabb siRNA LT L U BOREEY (160
— 340 pg/mL, H&E 1:1) 75puL & 72 & I (200 pg/mL) 75puL % 1.5 mL F

—7HTRAG L, FIRT 10 pMFHFELEE. BOBER I ZEAGEOR
FREE—FEMEZRE LT, 3FORMEABAEELIL, R FELKOE—ZEN
ZPESTHZ LIV IRE L, 723, siRNA X HiLyte Fluor 555-siRNA % H
Wiz,

H2EME I, HAKE D TF A UMY R Y — A THE LA R & R R
Lic, T78bb, REZEELEZAFT OHEEE (150pL) ICHFA UMY RV
— A (0-200pL) #hHx, =W T L0 0MEE L., B OB I - B G K
DR.FEE B —FEMERE L, EAKREDTF AT RY —LAOKIERE
VI, R, B — X B K OE 4 IR IR 2 J71E CRm L 72 5 M e~
DEZERD IBRICIVIRE L, "B, ITFF MY R Y —L0F, IBEMK
7 DOTAP: = L A7 1 —/L=1:1 (mol tt), DOTAPERE 10mM L 722 X 5 #
BEAKFNIE 2 30IC kR L, =27 2 b — g UESDIC K k7% 126 nm
B LD Wi,

B3 EEBE I, EEMRICHRBEER T L I~ L S Y — DR RBY TR

13



ThH7=AT7 I RERmMIZEM LT 7 RAZRE L7, gEEEg

(300 puL) |2 DSPE-PEGgao0o-anisamide (10 mg/mL) % 46.8 uL /il . 50°C T 10
SEEFE L, TR rRAZA ORI, £, RO D, #HEMEER
% DSPE-PEGaooo CHMEERMi L7z bu— L 8HK 28 L7,

SiRNA (-)

i Wgn W

Hyaluronic
acid (=)

Complex () Coated Nanoparticle
i structure (+) ii formulation (+)

Protamine (+)

Figure 6 Preparation of nanoparticle formulation

4. RFRENE—F BN OHIE

ATE CTaE L 2GR, %EZ%%S%%&U“T/*ﬁ%%%ﬂ@*ﬁ%%&(ﬁﬁ~—5’%
NV, B 4% - B — Z EALHI & 2 & (Zetasizer Nano ZS, Malvern Instruments Ltd.,
Worsestershine, UK) W\ T, A ZNEALBEEL L —F—Fy 77—
(KD ERUKENEIC THRIE L,

14



5. siRNA 3t A DB H

FIWECTHM LT 7+ 8AF O siRNA B AFRIT, VL Akl X vk
7z 3, SiRNA ZH A L7cF / ki +## % & 7 7 —m — X CL4B size exclusion
column (GE healthcare Ltd., Buckinghamshire, UK) TH /v A3 2% Z & T, K&
A D siRNA ZFrE L, A F O siRNA S AFZH T LT,

6. ZRMUEFHME (TEM) BOBE

HIHETHM LT ki FHAI 5 uL % 300 A v & = JRFEYNEH] 7Y~ R (Ted
Pella Inc., Redding, CA, USA) IZii T L, EIE TS5 oHHE L, TDik, 7V
v R%& 1%EEEE Y 7 =/ 40 pL THE L, tolcimBEsE, TEM EE& I,
Phillips CM12 (FEI, Hillsboro, OR, USA) % H\\ T, 100 kV &L F T L 7=
33) [ 4 4y BT 12 1% Gatan DigitalMicrograph software (Gatan Inc., Pleasanton, CA,
USA) ZfEH L7,

7. REWLVYT7 =25 —BBInFE2EALL BI6F10 D&

Luciola Italica IR DO AKX L Vv 7 =T —EHEME T %8 AN L7 BL6FL0
(B16F10 Red-Fluc) X Perkin Elmer Inc. (Waltham, MA, USA) 725N L 72,
BRI, JFEM@E L7z 10% 7 IR miE &N 40 pyg/mL 7> 2 ~A4 > (T v
% ) % & Te Roswell park memorial institute medium (RPMI 1640, FnJ¢ifdi3e
T¥)AMBH L BE8iE.25ecm? R Y 2F Lo fE®RT7 I 2 az T, 37°C,
5%CO02-95%AIr Sk F TiT o7z, HRIRITI I AMICKHBL, =27z b
LM AE 025% U 72 —EDTA Z HWTEIL L, fMRE21To72, FEB

(21, kIS 10 — 20 O MR & H VN 7z

8. In vitro M AN siRNA EEER
W% 3 — 4 HH D BL6F10 Red-Fluc # EB I vW/-, B16F10 Red-Fluc #
1x105cells/0.75 cm?2 D & E T A Y 2 F L 8 48X 7 L — bk (BD Falcon, Bedford,

15



MA, USA) IZ#6fE L 7=, 37°C. 5%CO02-95%Air & F T 20 Bk L. Ml %
TU— MIfHE S, BEEWK CMAE AP L. HiLyte Fluor 555-siRNA % &
AN LT BE R E 7213 F kM & & &K (siRNA, 200 nM) (T (& #i
LT, 37°C TAWFRMIEEE LT, B&E%K. Mz km L7 PBS (pH7.4) T2H
Ped L. 0.1 M NaOH % 500 pL iz, 37°C T30 R E 925 2 & TN Z IR
fig X ¥ 7=,

M e A % 12 B o Hilyte Fluor 555-siRNA 2 £ X, 7 L — b U — % — (Powerscan
HT, Pharma Biomedical Co., Ltd., KFk) % H\ TlbE ¥ & 530 nm, =@ ¥ & 590
nm 2B T 2ENEMELNET D52 L TRDZ, BN ENLD BLI6FL0
Red-Fluc 12 & % HiLyte Fluor 555-siRNA O #lild NEL Y A & % R & 72,

9. lnvitro V¥ 7 = 7 — BB EBEFRERIMEIER

B16F10 Red-Fluc #ffid Z 1x10° cells/0.75 cm? D LT, AU A F L o #l 48 )
7L — MCHERE L7z, 37°C. 5%CO02-95%Air 51 F T 20 FpfssE L, Mz 7
L— M AE S, BBERTMBZIEHEL, HiLvy 7 =7 —1F siRNA % &
AL 72F 7k 8H (siRNA,200nM) Z ] L, 37°C T 24 Fif# K538 L 72, &
T M IE 2 oK L7z PBS(pH 7.4) T 2[RI L . 1% Triton X-100.2 mM EDTA,
0.1 M Tris-HCIl Z 50 uL in % . 37°C T 30 [l fiE 4 5 Z & Tl Z MR S 7,
Moy 7 =27 —BIHEHOWEZ, filkoFy P2 M0 TIT -7,
T2 b I A AR R 10 uL (2 Luciferase Assay Reagent(Luciferase Assay System,
Promega Co., Madison, WI, USA) 100 uL /0 xEFf L., FENEEZ 7L — K
— X —THlE L7,

7 H 2 1% Pierce BCA Protein Assay Reagent (Thermo Fisher Scientific Inc.)

ZHWTHIE L=, 7725, BCA Protein Assay Reagent A k|2 B ¥ %= 50:1

(viv) TiHEA L. BCA Working Reagent Z #i#l L 7=, ik T2 AR L7-M
N ¥R f i 20 uL |2 BCA Working Reagent 400 pL Z 51z CiEF L. 37°C T 30 4
G SElenb, 7L —FY =& —Z T 562 nm (Z31F 2 WOt % #l &
L7e3 B onWotE L v v iE 7 V7 2 AR HEHE (Thermo Fisher Scientific
Inc.) ZHWTER LB ER IV BEAREZRD 72, MIEMFK T O LR
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ELROEARENOMBEMNEARHTZY OV T =T —BEEEZ KD,

10. #EFHFRIMENT

O N E IR R R 2= T Lz, HatMEHTIZ. SPSS Version 21 % H
VT Student’s t-test & 7= 1% Tukey HSD test (Z T{T\, p<0.05 it FMiIcA &=
ThodE LI,
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B3I MR

ARETIL, SiRNA OEGHIL~OEFEMEZ 5 LM% 5% DDS % ##
FF < SIRNA ZE A LT kAl 255t - Al L7z, AT o X0
LB TIE, siRNAZB-IF a T HA~KET 572012, AEM AL AT 5 siRNA
CABROET AR VBENEBMO e X I U ERE L, FENMEEERIC
LV BABHOEASKELZR ST, siRNA Lt 7 e VIRIEEWE T & I v
AExOHEBHLTREASLEZBICHOERINEEAGKOK +& & ¥ —ZEN
Z Figure 712”73, 7o Z I XTS5 SiRNA L e 7 vm VBIEGY OE &
7 0.8 - 1.3 (wiw) OFiIHTIX, E— X EBAMIIFEMNLOEE R BEKD
BEELEZOLND 1500 nm ML Eok 72 R Lz, —FH., BELEMN 1.4 (ww)
DL ETix, L8234 400 nm TLZEL, " OAEBEMEATIEGEIEGF LN
oo LT oT, BELI6DEGERZERL, HHOE 2EBICHEMNT 52
e LT,
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Figure 7 Effect of (sSiRNA + hyaluronic acid)/protamine weight ratio on particle size (o) and
zeta potential (o) of siRNA/hyaluronic acid/protamine complex

Protamine (200 pug/mL, 75 pL) and a mixture of siRNA and hyaluronic acid (160 — 340 pg/mL,
weight ratio = 1:1, 75 pL) were mixed in a 1.5 mL tube and kept at room temperature for 10 min.
Then particle size and zeta potential were measured.
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T O 2 B LT, BA T THLIEGEEZWEIRE L T siRNA 04
KNLERZR ESEH0, ABWMEATHIEAKREI T AU HEY R Y — A
FRAL, BEMHAEERICEIV IR Y —LEECEAKREWE L yEEs
KErBHCERIEE, AEMEZAT 2EGKRE DT A UHI R Y — L &fEar D
TN TRAELEBICHOER SN - EBEEESRKOR TR EE— X BN %
Figure 8 IZ-x 9, SIRNA X5 U KR Y —LH O DOTAP O E /LA 168 Tli,
P — 2 EMOMIHEN /NS < | BEMHEEROBRENRD BT, B/ 1256
PLETIE, R824 150 nm ThH O, »oOE&EMmME AT 5 HWOHEREER
DAL,
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Figure 8 Effect of DOTAP/siRNA molar ratio on particle size (o) and zeta potential (o) of
the coated structure

Complex of siRNA/HA and protamine (siRNA + hyaluronic acid)/protamine weight ratio = 1.6,
150 pL) and DOTAP/cholesterol liposomes (DOTAP concentration = 10 mM, 0 — 200 pL) were
mixed and kept at room temperature for 10 min. Then, particle size and zeta potential of the
coated structure were measured.
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2T, HHOMELFRMEEZ AT OB ERBERGEONTZDO T,
B W B SR O E R IEE A~ siRNA X% ERE Z in vitro TEEM L. A 72
W EREZBRIRT 52L& L, BB EAREZ BI6FL0 ([T H L. 4 R #
@ HiLyte Fluor 555-siRNA O il fa PN EL V) iA 7 & % Figure 9 I277 9, SiRNA (2%}
3% DOTAP O E /LD EIIZ VY siRNA EEERFIXH K L, £/ 1675 T
R EZRD ENVE 2094 DL ETIEEERENMET L, Lo T, £V 1675
DWBHEEREZRER O LB L, M OERKEBEICHEN T2 & L,

Intracellular siRNA (pmol/well)

0 1 ) L) ) ] L] I 1

0 500 1000 1500 2000 2500 3000 3500
DOTAP/siRNA molar ratio (mol/mol)

Figure 9 Effect of DOTAP /siRNA molar ratio of the nanoparticle formulation on the in
vitro intracellular siRNA delivery in B16F10 cells

The coated structure containing HiLyte Fluor 555-siRNA (200 nM) were applied to B16F10
cells (1x10° cells/0.75 cm?/well) and incubated at 37°C for 4 h. Then fluorescent intensity in
cells was measured. Each point represents the mean + S.D. (n = 6).
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TR O BB L UC, ENESEHRICGERRR T2V S~ ¥ — O
By 7 R ThDH anisamide®® TH BB E RO K E 2 BT 5 720 g EHE
{& & DSPE-PEGaooo-anisamide Z i & L. MHEBIC L 2 IEHE ~HIKOM B LA
ZRHALTCT 2R FRAZ ARSI, ot 2k 85 0S¥k
1% 157 nm, B — X BEALIX+26 mV., SiRNA O£ AL 95% T > 7=, TEM i
% % Figure 10 {27~ 7,

Figure 10 Transmission electron microscope (TEM) images of nanoparticle formulations.

Nanoparticle formulations (5 pL) were dropped onto a 300-mech carbon-carted copper grid and
allowed for a short incubation (5 min) at room temperature. Grids were then stained with 1%
uranyl acetate (40 pL) and wicked dry. TEM image were acquired using a Phillips CM12 (FEI
Hillsboro) at an accelerating voltage of 100 kV. Scale bar is 100 nm.
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FHEL L 7= b 85| > B16F10 ~ @ siRNA % HE % in vitro (2 TREAH L 7=,
HiLyte Fluor 555-siRNA £f A7~/ K 84 2 B16F10 (Z 5 FH 4 IR fE] 1% oD il i PN
Y58 FE & Figure 11 (2787, siRNA Bl H CIXEZ IR on g, - 7 kv
Al OREEDHRITa b — VB-IANTE~N 26 fF@Em VW EL R LT,
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Figure 11 In vitro intracellular siRNA delivery of nanoparticle formulations in B16F10 cells

Nanoparticle formulations containing HiLyte Fluor 555-siRNA (200 nM) were applied to
B16F10 cells (1x10° cells/0.75 cm?/well) and then incubated at 37°C for 4 h. After incubation,
the intracellular fluorescent-labeled siRNA was determined. Each value represents the mean +
S.D.(n=4).*p<0.01.
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F ki BLH) OFE R IE M AR BT D s TR BLNEI B R & in vitro 12 TEE
MLz iy 72T —EsiRNAEIEIRXZ T T 47 a2 br—/LThD HilLyte
Fluor 555-siRNA Z & A L 7z F / KL ¥ 8 &l 2 B16F10 Red-Fluc (21 M L . 24 K [#]
R L7 oOMBENLY 7 =T —BiEM%L Figure 12 IZ737, Hiry 7 =7 —
¥ siRNA B A ki +8ANT LY 7 = 7 — Bl s OB & 50%40#H L 7=,
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Figure 12 In vitro luciferase gene silencing effects of nanoparticle formulations in B16F10
Red-Fluc cells

Nanoparticle formulations containing anti-luciferase siRNA (200 nM) were applied to B16F10
Red-Fluc cells transduced with firefly luciferase gene (1x10° cells/0.75 cm?/well) and then
incubated at 37°C for 24 h. After incubation, luciferase activity in cells was measured. Each
value represents the mean £ S.D. (n = 4). *p < 0.01.
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BAE EH

SIRNA IZARNZEMEMES, MR EEEICHZ LN b, BHilEE

TITREAMIE ~D @ W IRZER LG O NT | + 0 2B s F B 20 £ 2 W FF
TEXRWNWHB) 2o \MWA%%$E<%%@WWC%AT6K@®ﬁM
CEERNORENRD LN TS, KETIE, sSiRNAXZEIIHNTLIIA60
fHEE 2 R A7, siRNAZE A LT 2 b +8A 25 - L=z, -/
BRI OFE - WMo 27 R ELTIE, SiRNA ZBAINIC Sy r—T
7 L7 siRNA Z /A a7 N~FH S 5 | siRNA DO ERNLZ EM %2 M -
SEEHOIC A a7 2 BHE#ET 5, siRNA OIS &M ZH SS9 5
O TRAIREICEEmEM ST 5L b, BEMRCT28E20Y 5
v REEfdT 21203 828157 (Figure 6),

T o 2OE LB TIX, siRNAZRAaTHNA~FTET L2010, HE
WA BEAEH Z R L CEAKRZIEKR S8~ (Figure7), v V7 @S F+& LT
AL T e UEBRITMESA~ ) v 7 RCEENDIR D TH D P, T,
FEICHW 7o 2 2 3, BFH CTDNAZBESETWEHKS TH D 39,
L7eNo T, MFELELICEKBERYETHDZ b, ARNTORZEMEICH
BEATWVWDLEBEXLND,

T o 2ADE 2 BT, BA a7 CHLIEARLHBRET HZD
BEMEATIEARL I FA MR Y 22 RAL, BENMHAEERICX
DIRY—LEETHEHAEKREWET DL LB E%%%Hﬁu‘:%ﬂz%%iﬁ%
ZHOEMK S (Figure8), Z < OEBMIORXHITHE AICHWEL TWVWD
7o 3 BRI EBMAEM G T H LT, M~ RAICRETED L
EzoND, EMEEROEEMB~DOXERELTM LI L Z A (Figure 9).
EENFRITEIL 1675 THRAKER-TZ, TR EOENETIE, HEEKOWK
BOBRIZRE &R0 R Y — ANBEMEIER O SIRNA 2 4 B A1 HE

LizéEBZBxbN5,

7o 20 3 B TIX, BI6FI0 ICBRIEHET IV /I~ v 7 ¥ —
DRI H v R TH 5 anisamide®® % T, BL16F10 ~ D 1) £5 171 AE 12 B 4
BWEE FRBEME SR 2 RS D k- 8A 2R L7~ (Figure 11 K O
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12), ¥ 7~ 7Z—iTv FIE/MBRITA A KO /Nl R G 25 A o i 55 A
BV Th, EEMIEELVMIEERL TS 99O, 2o, AR TR

Lk%/ﬁ%%ﬂi BN S A D B de & F 0 kR & ZRFEFE DN A~ D
SIRNAXZICHbAH TH DL EEZ LD,

SIRNA Z % ET 57200 DDS [TV D20 #E SN TWAE R, Oz
HESLZOLREEZET L L LB BERFIEV AT 0T —F —
RE O EMLE LTS 424 F- 0 2O siRNA O E AE L 70%FEFE L g
IRy 4449 RAFZE CRREF L2 /2 ki T BIAI O R RAF R R OV siRNA
OB R EEARA LB AR T et A2 X - TH#ITL, 30 o FEE T
KTT D, oD, EO X 57 siRNA L EAREER 5 2, Frile FHSOKE
EOLE LSS, MEICHR TSN TE S, 2, siRNA OE AZEN 95% &
BEHICH AR TRO TR TH D, T7hobb, BMKICHEB 2L &, RIF%
T L7z 7w ®-AN L, I ARRE TR TH 2 9 21T siRNA OF R
WM<, BEONRAOETRIIC A DE T, HHEIZ sSiRNA 28R T X 2 F A5
b, DADOEIMEERIZCEBWWT MO THHEREWEZ X BND,
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WI3E JFORFEFEZRA W ER DDS O ATEEIC
BiT3HHA®

EIE .

ATEAZ RV T, siRNA O IS ~ DO AR Y45 [ BE IS B AL 72 - 7 kL7 ) & 3%
PR T 22N TEL, ZoF 2R AIT, siRNA O Y EAL -
ESWTH N0, 5 AT 25 siRNAZHHIGERT L2208 0ETH D,
Jili 23 Ao D FESE S OVHEATIZIE, MEFELZRET D2 LKV B ADOHEGE-E”
\Z % 59 % vascular endothelial growth factor (VEGF). HifaZ& N T Max # > /X

A LENICEITL . DNAOE-ZREET L2 L THRADOHEIEST A b
— YV ADEGEER EICHET D c-Mye K OB AMHIERE - Th D ph3 e T 5
ZE&T, xR T 5 L & b2, pb3 DR & T - I OB A
5.9 2% MDM2 72 £ Dk x Ie BAR T 3B 53 5 4648),

% Z CARFETIL, VEGF, ¢c-Myc X ) MDM2 %# 22— R T 5815 21 &7
5 3 M D siRNA ZE A L7 /7 ki1 R/ 2 ik 5% DDS & L THWw., €D
Jifi 258 A TR BRI BT 2 A MM &2 58l L 72,
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w2 . EBRFE

1. AR

Alexa Fluor 750 & fifi sSiRNA (Alexa Fluor 750-siRNA, Sense: 5°-AAU UCU CCG
AAC GUG UCA CGU TT-3’, Anti-Sense: 5’-ACG UGA CAC GUU CGG AGA AUU
TT-3") NI, BARNA A H— 2 (FHE) Ol A L7, L VEGF siRNA (Sense:
5’-CGA UGA AGC CCU GGA GUG CTT-3’, Anti-Sense: 5’-GCU ACU UCG GGA
CCU CAC GTT-3’). #L c-Myc siRNA (Sense: 5°>-GAA CAU CAU CAU CCA GGA
CTT-3°, Anti-Sense: 5°-CUU GUA GUA GUA GGU CCU GTT-3’) K U'Ht MDM2
siRNA (Sense: 5°-GCU UCG GAA CAA GAG ACU CTT-3’, Anti-Sense: 5’-CGA
AGC CUU GUU CUC UGA GTT-3’) *3ixdbiiia v A7 A A = X (fLIE) »»
HEEA LT,

2. Invitro JEFERE Z > X7 H R B LB

B2 EE 28I 3W LMD LT, Ht VEGF siRNA, HT c-Myc siRNA & O}
L MDM2 siRNA @ 3 FE$H @ siRNA % 1:1:1 O E VL TIREE A LT 2 k18
A (BUES sSiRNA B AT 7 K+ 841) 28 L7,

B16F10 % 1x10°cells/cm? D& T, 8 XKF ¥ » X=X F A NI 7 A (K H
Fo RBR) ICHEFE L. 20 RPf¥E2E Lo, HUEDG siRNA B AT 2 ki1 8Al (&
FF SIRNA B 200 nM) Z 5 L., 24 BEfEES B Lo, H&#%, Mz ik
SEIVEH L, 4% TRV LAT AT E FEMx, 10 pERTHEST L & T,
AL O [ E B A2 AT o 72, WLBEE$E . PBS T 2 [AI¥E L. Blocking One Histo (-
NIAT A7 HKH) 2Nz, I50HERTHET LI LT, 7ryF 7ML
BaEiT-7=, —RPUAE L L TH VEGF ik (1:100, v~V A E /7 1 —7F /L IgG
Pifk, Santa Cruz Biotechnology Inc.) . $T c-Myc $iifk (1:50, v~V A€ / 7 o —F
JV 1gG HLfk, Santa Cruz Biotechnology Inc.) % 7=i%$Ht MDM2 Hifk (1:100, =7
A% /) 7 m—F L 1gG #i ik, Santa Cruz Biotechnology Inc.) # @M L. =iE T 1
IRFfE 8 L 7o, ALBEF%  PBS C 5 3], 3 [EIYEH L, —&k$ifk & L T, Alexa Flour
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488 [EfiPLIA (=~ A/ 7 1m—F /)L IgG Hiik, Life Technologies Co., Carlsbad,
CA,USA) Zm M L., 1HpH#E L7z, L%, PBS T5 M, 3EITEH LT,
A TH D Fluoromount Zi@H L. W N—H T 22 G CTEE LEZ, TDH%,
B L — Y —BEMKEE (LSM 700, Zeiss) # W CTHOEEIZE L T2,

3. Ex vivo imaging {Z X % siRNA fifi N 2% ZE#E » FL 1l

WO1EW 2 8 3TE L [RAED kT, Alexa Fluor 750-siRNA £ A / ki 15
Al Z . B16F10 ¥ 5 19 A H ORBHEM A A E T NV~ 7 A& 5 £ 7213 R ## Ik
N5 (siRNA & LT O0.1mg/kg) L7z, &5 4% ICEK L. BEHXEIRE
G52 ick v Pimit S8, EHICHMazfit L, in vivo imaging > 2 7
2 (MIIS, Molecular Devices llc., Sunnyvale, CA, USA) % FH\\ T, N ® Alexa
Fluor 750-siRNA % [ fi{k L 7=,

4. HLIEE siRNA £ A F k7 BA & 5% O £ 77RO F M

1 S 2 #iE 3L RO HIET, UG siRNA B AT 7 kL1 84 % |
B16F10 # 5- 6,9, 12,15 }x ' 18 H & DB MM N AL ET L~ 7 X ITHif 5 £ 72
TR RN S (siRNA & LTO0.1mglkg) L7, ~U ADAERE M HBLEL,
EfFREEEMH L,

5. HilEE siRNA B AT VK FRAREZ O MIEH BB K REREE ORI E

1R 25 3 WL RO HIET, PUES siRNA B A J 2 kLAl 2 | <
U ARG £ RFHIIRNEZ S (SiRNA & LT 0.1 mglkg) L7z, &5 24
BRI L 72 ik & B H I~/ U VB L= Db 5@ D4y B (4°CL 10,000%g,
547) U CIiEZG7z, mAEh oM KFERESRE (LDH) HHEIX, =T U
DR K B R 2 S L L C LDH-MlaEET A U a— (FieiiZ
T%) ZHAVTHIELTR S,
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6. At FEVMEMT

5O I AR 2= TR Lz, BEEHENTIZ. SPSS Version 21 % A
VT Tukey HSD test & 7= X log-rank test |2 T1T\, p <0.05 # H it FHICAHE T
boHE Lz,
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BIH . MR

PUE IS 2 B OGP Je St B BUIE S siRNA £ A ki -8 %] 2 B16F10 (2 i
L. 3Ff¥E (VEGF, c-Myc & O MDM2) o &35 B % o X 7 B DR B R IF

WEAEREEEPRIEIC L DR L, PUEE siRNA £ AT k754l %
B16F10 (23 FH L .24 e[ f% L 722 D & % v /X 7 E O 40 % i Yt 18 % Figure
3T, BETFREMEIERZ RSNV EXTT 7 ar ba—LThd
HiLyte Fluor 555-siRNA Z & A L 727/ ki 8K & ik L T, HuEE siRNA &
AT 2R+ BATENENOZ N7 EORBZHFE LK TS, BB
RS S N O e

VEGF MDM2

Negative control siRNA

Antitumor siRNA

Figure 13 In vitro oncogene silencing effect of nanoparticle formulations containing
antitumor siRNA in B16F10 cells

Nanoparticle formulations containing antitumor siRNA (200 nM, VEGF/c-Myc/MDM2 = 1:1:1
molar ratio) were applied to B16F10 cells and then incubated at 37°C for 24 h. After incubation,
VEGF, c-Myc, and MDM2 proteins were immunostained. Green fluorescence indicates the
localization of VEGF, c-Myc, and MDM2. Scale bar is 50 pm.
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BB PEN S v T v~ U AT R WA & itk G LTz & & O siRNA D Jifi
N & ERE & Ei 4 % 72 . ex vivo imaging 1T - 7=, Alexa Fluor 750-siRNA %f
ANF T RE ZEBMER N AET L~ ZCHiEE L, 4 KRB LAZ%ZD
Jiti > ex vivo imaging & % Figure 14 [Z”¥, Wi 5 L72GH Ol O siRNA H
koEIEIE, FIRNEGRICH T, KBE S, BEMITIC LV 57300
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Figure 14 Ex vivo imaging of Alexa Fluor 750-siRNA in lungs after intrapulmonary
administration to mice with metastatic lung tumor

Nanoparticle formulation containing alexa fluor 750-siRNA (0.1 mg/kg) was administered
intrapulmonarily or intravenously to mice with metastatic B16F10 lung tumor. (A) Fluorescence
imaging in the lung using MIIS (Molecular Devices). (B) The fluorescence intensity in region of
interest calculated in the lung using MIIS measurement and display software (Meta Vue ver.
7.10.1 (Molecular Devices)). Each value represents the mean £ S.D. (n = 4). *p < 0.01.
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BN AET L~y AT /R -8B Z &S L& & obiEgE R
RN U7z, BB SIRNA P AT 2 b A2 K LS LItk oA GFE%E
Figure 15 17”9, T/ R+ 8K Z i 5 LB T, =2 b — vt & ik L
TAFHRPABICER L, —FH, T2+ 8 A ZFHIRNELS L TH, A7
MBI OERIZRD bz lz,
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Figure 15 Survival rate of mice with metastatic lung tumor after intrapulmonary
administration of nanoparticle formulations containing antitumor siRNA

Nanoparticle formulations containing antitumor siRNA (0.1 mg/kg, VEGF/c-Myc/MDM2 =
1:1:1 molar ratio) were administered intrapulmonarily or intravenously to mice on days 6, 9, 12,
15, and 18 after B16F10 injection. n = 10. *p < 0.01 as compared to control.
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T, BET—HXTIEH DA, Figure 15 @ 19 H H I Y 3 5 HE 8 0 ifi o 4+
#Bl% Figure 16 (2" d, T/ R FRAOMKGHETIZ, 72 b e — VR O
RN B G5B & T, MBI o B R BE T S o T2
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Figure 16 Anti-tumor effect of nanoparticle formulation following intrapulmonary and
intravenous administration to mice with metastatic lung tumor

Nanoparticle formulations containing antitumor siRNA (0.1 mg/kg, VEGF/c-Myc/MDM2 =
1:1:1 molar ratio) were administered intrapulmonarily or intravenously to mice on days 6, 9, 12,
15, and 18 after B16F10 injection. After 19 days B16F10 injection, gross findings of the lungs
were shown.
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BRI S AU T L~ o ZIZHUEE siRNA £ AT 2 R+ 8K 2 i & 53 %
LT, BWHEBOIRNGEO NN, AREAEICOERL TS Z LR FE
LW, &2 T, Pl siRNA B A J 2k + 8K 2 i 5 L7z & & oA RE S M
DFEEL LT, 20 EEENA CEBEIcmEdRIcibEisd LDH OfF
PEZBE L7, PUBES siRNA B AT 7 k8K 2 i85 L, 24 FER&E L7z
% o M AEH LDH 1& M % Figure 17 (27", HUE S siRNA Ef AT /2 KL+ 8L A % Jifi
BeH L7BEO LDH IEEIX, * T 4 72 bue— 1 Thd PBS & 51 & FFE
ETHO AT 47 arba—AThHLIERNES SN REF Yy re v 3D
EDORIZITAEENRD bILI,
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Figure 17 The lactate dehydrogenase (LDH) activities in plasma after intrapulmonary
administration of nanoparticle formulations containing antitumor siRNA to mice

Nanoparticle formulations containing antitumor siRNA (0.1 mg/kg, VEGF/c-Myc/MDM2 =
1:1:1 molar ratio) were administered intrapulmonarily or intravenously to mice. PBS was
administered intrapulmonarily or intravenously as each negative control. Doxorubicin (25
mg/kg) was administered intravenously as a positive control. After 24 h administration, plasma
was collected and LDH activities were determined. Each value represents the mean + S.D. (n =
4). N.S; not significant, *p < 0.01.
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BAE EH

ARETIX, VEGF, ¢c-Myc X MDM2 # 22— R 2 B &ML 55 3/
JAEO SiRNA ZE A L 727 7 ki 8A (FulES siRNA B AT 2 kL 1 85A1) % fif
BEADDS & LTHW, TOMMBAIRFEICE T 2H 254 L 7=,

F R TRA A LB O siRNA TN IEZER A M Lz 2 A, fIRN
BHECHE R, S TIEHAN~OEWEERNE SN (Figure 14), —
iz, VAR Y=ok ) k£ 100 nm UL Lo F k255 &, ffi
faRmICFET M~ 7y —VICERIND D, LrLAaRns6, T /H
FERmMIIAY=F L) a— (PEG) ZEHATAHZ LT, ilkvrsa7y
—VICK2BEREEREL, MNMHEEEZR ESEDL 2 EBAHRE & 72D ), R
T - AR LT 7R ASL, ZTOREIIPEGEZEAL TWNDZOITH
WHITNHREEZBE T 5 B2 60, BEMREFICEEST 27~k
—~OFEEEN L CRBMICHENICIRVIAEND EHEIND,

PUIE S SIRNA Bt AT 7R 8RN 2 v iR L5325 2 & T BBEM 2 A
TTFI~ T AOEFIMNABICHEE L= (Figure 15), Z OfEF 1L, ik 5
2 X B EE M~ DR A7 siRNA 2653 (Figure 14) LGB E#E % X7 H O
HELINH] (Figure 13) Ik S3< b0 &EEFEZBbND, ERE L7 VEGF, c-Myc
O MDM2 iZ W3 kv b & R IE/ANHIT 25 A K OV e b /IR I 28 A 72 & oD TS
PR AIZB W TS, ZORIEKOHEITIZEEG L TND %, 7, F 28D
BEETHIBRT L )T, PilEE siRNA S AT 2R F8AIZX, v/~ —
MREHLTWHWDL IO OFIEEMN AMBIZE TS siRNA AR ML
L2 ENWFTE D, TN OB, PUES siRNA B AT /K1 8HI A #8
FEMERT 28 /v D Fx 7 &9 JFIEMENR 23 A DB I B W T b N 72 PUIE S 1 % %
HEF2Z2La2r-3BT2550ThD,

i 23 ATBIR I B W T, BB IO MR & /i L 7- g ~o omic K+ 2 4
HFMEEMER ORBLNMEE 78> TWWdH, £ 2T, HulEE siRNA £ A J k7 H
Fl A Lo mEd LDH G ZBE L2 & 2 A LDH OJE ML 2
HivZe o7 (Figure 17), vz, HullEE siRNA £ A /2 ki 8 A] o il #
Hix, 25 MaEE & IR T 228 MEIEH O 5B 4 BB AT §e 72 4
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KEAEMEICENT-HES VAT LATHDL I ENREINT,

Eiko X o0z, PUESE siRNA B AT 2 kL 7 8A O fiti & 513, Wi AVIRIEICE
WTEWEEDR et Z R x-A Ao Wi 5% DDS ThHhod =
EDRAEMER o, TOF kAL, SIRNA O E AL FRIEE I E D0

THET 7D, WOrRLIBETEZNSRE LI SIRNAICHISHAETH 5, i

ZIAX, FEDMRE A A THEREBE L, TR RAZHETLIEINLTVD
Bel-xL 5D filiZs A CHEFR A 2 (R 5 2 KRAS B FAROEGTK 7+ Th 5
GATA2 3072 P D5 TR BL & Ml 95 siRNA ZEH AT 52 LT, 672514
RN OM EXRWFTCED, £, BB, 70328 KRV 7 LAOHE
AEERONE WA 2T EERA LD, R¥ YA ES VAR T AT X
B2 U7 EmS T LTHEAT LI E T siRNAICIZ THERE S -/
b BANCOFHE AR ATREZR Z & D, T/ b RAIOPLHME IS TRV &
Wx D, I, EAHKPMEICBE DS MRPL 72 K 2 HEH) & L7z siRNA 12 X 250

‘7”*95?@@?%%61)%)??29%‘(%6:&#%\Hrhﬁih@ﬂgﬁ%ﬁﬁ{i@%}f‘%%ﬂﬁﬁﬁc:
BT 220 N7 BEEBET LI LT, FHSNITEEEOREZ BT 5 &
WO T RIRIRERIR I b S R RAI O R EPICH TE LD TIERWEA
5 D,
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¥

ABRIE T, W28 ATR9 & BRI L7 B 57 DDS OMSEE AL L, flix
DR ET -T2, BN ERE D TICRT.

1. PUESE DM 51X, BEMA~OEY EEZEEICENT-REFIETH

> T2,

2. JEEM~OEAIRMEEICEN T siRNA B A JF 7 ki 58K 2 35 L
7=,

3. UM SIRNA 2 A/ 7 WA O # 512 80 | BB IR 2 A e 7

~ U ADEFHENARBREICER L=,

AKHEFFTE DR R X, FihEE siRNA £ A /7 k84 2 v 7= ifi$& 57 DDS »°
N ABRICBWTHEHETOLAZ L2 T & LB, ZOEBIZT T 72 %1l
HWEBRLZEEITILOTH D,
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o

KRR OZATICEE L T, RAAEHBE R MR L THiEZBHY £ LcdtiEE
RRT EAZSE THMPEERIEIEHROTERLET,
ARFTEDOZRATICER L T, Hx OIZRE 2 2 EFEE & iz, W O # M6 2
o LicdeifEE R Ry KFEEHZ2SY ZHHBERICESEHORE XK
LET,

ARFTEOMIIZ DD | KIREHBE R 5EIEE & THlisE, WO Tz B
DE LAt E R KT EF S 7 REREICE KB oE R L
e B

R LOERITHT=D , Aa el Rz T8 & £ LcduifpEER Ry EEL
Fol PHRE CERICERCEHOEEZRLET,

i L DIERRIC DT ARz HE £ LcdbipE R KT R
oW FHERARICESEHOEZERLET,

KB W NG AR T D2 THE £ Lc, dbmE R R A% 5
B o RICEHE L £,

H A 2o R AR SRR e IR W72 & | A0 T O R 3 1 72 18 >4
EHVDELLEZ L, BE<EHOEERLET,

*>P
o

PR 3K
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