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In vivo siRNA Delivery to Tumor Cells and Its Application to Cancer Gene Therapy
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RNA interference (RNAI) is a posttranscriptional gene-silencing event in which short double-stranded RNA (siR-
NA) degrades target mRNA. Because of its potent and highly specific gene-silencing effect, RNAI is expected to be used
in the treatment of various diseases. Cancer is one of the major targets of RNAi-based therapy, because silencing on-
cogenes or other genes contributing to tumor progression can be target genes for RNAi. The delivery of RNAI effector to
target cells is one of the key factors determining therapeutic efficacy, because gene silencing is limited to cells reached by
RNAI effectors. Tumor cell lines stably expressing reporter genes were confirmed to be effective in sensitively and quan-
titatively evaluating RNAI effects in tumor cells in vitro and in vivo. Quantitative analyses of the gene-silencing effect
revealed that short-hairpin RNA expressing plasmid DNA (pshRNA) has more durable effects than siRNA. In-
tratumoral injection of RNAI effectors was effective in suppressing target gene expression in tumor cells, and silencing of
B-catenin or hypoxia-inducible factor-la (HIF-1a) significantly inhibited tumor growth. RNAI effectors were success-
fully delivered to tumor cells colonizing the liver through the vascular route. We found that tumor-bearing liver showed
elevated HIF-1w expression in the cells, and the silencing of the expression in normal liver cells is also effective in inhibit-

ing metastatic tumor growth. These results indicate the possibility of RNAi-based cancer therapy.
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1. [IL®IC

RNA F 3 (RNA interference) |3 — A& $4 RNA
12 & D EHIE A1 mRNA RS NSBLTH
%. V2001 4F1Z Tuschl 512X VD, Z OB SENIEME
AKTH % 21-23 HHXF D 2 A8 RNA (siRNA)
ERHWDZ ETHABMICOEARETHZ Z &N
HomEEn, zhllok, GlE N7z siRNA, &
LHWEMiEANT YOS > 7221752 EITLD
SiRNA 7253 3— hA7E 2% RNA (shRNA)
ZHWAZ & T RNA FHNFEEIETHD Z &N
in vitro + in vivo DEBRRICBPWVWTIHEHEINTE
7z.2¥ RNA T3, ERNEZRTFORIZMEEND
BEAICHHEETH D 2 En s, BIETIIEEE
LT OBEEZHET 2720 0FEBFHE L TIRIE<

WK ERFRE AR OF BIE M0 T)
(T606-8501 HTER i /e 5T X o H T BT EHT 46-29)
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KIBFT, HARKELE 2TH48S > RYIALSDIT
RELEZHOEHFLIGERLZHDTH 5.

HEHINTWS, £k, DAL TA VAR EIC
RESINDWHESY >NV EOFREBTUENRIK & 722
BEBICH U TIE, ZoRB2/RENICIGEITS &
WX D0 FEMBEEE L TORANREEI N TY
% .49 ZD—F} T, RNA FHICKDEETHREN
AN HIL siIRNA DFEAET S MifICERIG S %720,
RNA THOEBEETE E L TOMMAIZIE siRNA DOFE
BRI ANDFT U NY — DN BER L7259 L L
72 T4 IR A BEZS SIRNA O 5 U N Y —J5i%
BWEEIFEAERFEINTE ST, KRN
FUNY —FHIEOHENLETH D, €I TAHAET
IEbNbh OREHE R Z2 .02, siRNA 25 U N
J—9%Z &ETHRNABBTRNAMIEDESE - i
BEICHERLZBRTFORBAZNGHTLZEICXD
DATBED ATHEMEIC D W TRH T 5.

2. Invivo [CHTDHAMIB~D siRNA OTF 1)
AR

RNA F#DEEITIE, siRNA AVEE R HEAE I IE M
EREFLZIREETELET 5 2 ENMETH 57,
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SIRNA IIEETH D T &5 ERNIZB T L E
PEMEW, Ladi> T, (PR EROUEZE BN
E L7 E 8 siRNA O FhE b iE ShTn
5.7 %z, Ml TOEKREIZXKD shRNA z 589
HNIET—HbHHNTHD, TAIVARNT Y —, T
AIWARYZZ —DFIHRETH 5.8 T IV AN
=13, 7T/ IAINANI I —HHIZXDETE
Bl L hOTA IV ANRY & —% AW EETIREIC
B 2HMEORIER E, REMEOH THIRL R
TSR WEEN LW, 101D 2L, I
X R DNA (pDNA) iZHRE SN DT 1IN AR
v —i3, wetk - AEROmTENTBD, £/2M
BEINTEEEARRIIONTHIIEKIFICKE
INTETND., TN AZEMEDIRNTET RNA
Tk ziAE URERELZFEBT 5720IT1F, siRNA
& % 13 shRNA J 3 pDNA (pshRNA) 7 1
FANANTUN) —F B ENNAETHS. LR
75, siRNA % pshRNA 72 1%, KiEtE &S 7T
b B OMEEEEENE L <KL, ERNESO
KD — R G HIETIIZ & A EMIBANIZIZE
ELRW, HINTERT S Znsbamick 2%
BIGEOERBIZIE, s DIAYERI < EW
MRIANICT U NY —F 5 OBRFENNLETH 5.
i i PR S HIBR & 3 2 KAV & oy T B P O MR N
FUNY—IZELTIE, INETRTY>FRIAF
JIX7 LAF R URYA L, pDNA /x & %%t
BRI INTEL. D HPTHIETAINANT & —
KD ERTFEACETSZMEFICHNTIE, pDNA
HMoRGHEORELICIEED, BX/VL AR
B OFMA, &/EST - MRTFANI Y —L0EE
RILIC K 2B TFRBDOEARE, ZUITHE 2 Hif
MEFBIN TS, siRNA © shRNA FHN 7 & —
OFAITEL TH, INETITHAIN TSR
FTUNY =N HAFEETH 5. siRNA H %
1% pshRNA Z 4K L )L TEMHME, T72bbn
AWFIIEANT UNY —F % Z & TEMERTORE 2
MEIT 2 Z Emnlfe & iU, HRD TN AL
BRI VAL DO EEZS5NS (Fig. 1).

2-1. HWAMRRICE T2 ELFRBIWHDROE
BT 2AMINE TO RNA FiEE0MEHC
1, AR OEE T 3B & % E &AM AR
REBRZROHMANIEFICEATHS. bhbiui~
U A BAMEE Bl6 iz €5 )L o0 AR &

pshRNA

Promoter  Sens

Ses Antisense
= Cﬂ hm>
Qoooe

| RNAi-based cancer therapy|
= High specificity

— low risk of side effects

* High gene silencing activity
— increased efficacy

* Delivery of siRNA to tumor cells
— a requisite for RNAi-based therapy

Fig. 1. Schematic Image of RNAi Pathway and Its Applica-
tion to Cancer Therapy
Because of its highly potent and specific gene silencing effect, RNAI is
expected to be applied to cancer therapy. To perform RNAi-based therapy,
siRNA or pshRNA should be delivered to the target cells because the RNAi
effect is limited in the cells that received RNAI effectors.

L, RINVKOTIAZTO2HEDIL > T x
I —YE2REICIHET Stk B16/dual Luc % f%
HI 5 EITKOBAMIICHT 5 EETFFEHINH
IRICOWTERMICFHEIRETH D Z L zaiE L
7":' 14)
ZDFR T, Bl6/dual Luc I K& I 7 =
5—ﬁtﬁ?éﬁmm%%?>x71795y
, —EREBICHIEL 2L 7 £ 7 —BIEED
wé%m?é & THEEN DERMIC RNA TH%)
REFMHETH D, bNONORFTIZBWTIE,
BrxDREEDSIRNAZ NS A7V arlikz
DEDI) 27 o7 —EIEHEERRRICEHME L, #Eix
THBINHZNFA siRNA OEEEXRGENTH S Z &
MWRINTWVS (Fig. 2).19 RNA FIC &k 5 #EE
TIHBHIZN R, B DR T ORAIIHHR & R
RS N5 2 EMEZWD, IR OBEN 513
MHRE 2T ThRMHERM EETH . bbb
MEYHEERBITICBOWTHOWSLNDEE—A > b
Rt Z, 7 7 —BIEHEOREELT —412Y4
TIE® 5 I LT, BEETIBMHZ)ROM®E KU
R DIEE & LT, AUCE T MRT;; %7 RNA
43#fxb§%0>%ﬁf;ZITafﬁé:L/ﬁfﬁzﬂ L7z (Table 1), 19
X 0PI (C) 1, 10, 100 nM O siRNA
WX DB ETFRAMGINRICONWTHMZEI T2 &
ZA, FD AUCE MU MRT;y & Cy V3 & —
K a &Y K Co/AUCE or Co/ MRTiz=Cy/a+b/a
(BEq. (); a, bIZEE) ITBWTHEERTHSZ
&R WH L7z (Fig. 3). £77, siRNA KT pshR-
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Fig. 2. Time-courses of Gene Expression (Rgg) following Tansfection of siRNA
B16-BL6/dual Luc cells were transfected with siRNA targeting firefly luciferase at concentrations of 1 (A), 10 (B) and 100 nm (C) . Luciferase activities were
determined at the indicated times after transfection. The results are expressed as mean+S.D. (n=3). *p<{0.05 for Student’s z-test versus control group. Cited from

Ref. 15).

Table 1. AUCy (day) and MRT (day) versus siRNA Ini-
tial Concentrations (Cy; nM)

Co AUCs MRTg
1 2.00 1.98
10 4.00 2.72
100 6.59 4.21

NA [T K2 B ETFARBMERNRIT DOV TOEEN L
%17 9 BEIZH B16/dual Luc L UVE — A > b T
OHERIEHTHD, 10740 DEMKRTIHIEA
%) 513 pshRNA DA 50 {58 1 TH 5 Z &
ZaRUle. £z, BRTFRBEIHRIROFHIZ DN
TMRT 2 Wl 21TV, BEICKDZDO
X5 DXEBOD 5N S H DD pshRNA D A 2-3
BHEATHDZLEEZHSNIIL TS,

B16/dual Luc i3 2 fED I > 7 = T — BB T
EREWCRETZRD, 9455 T 17—
YIEEICHT BRI IS T 27 —EDiEEDILZE
B2 ZEICEDERNODAMBEEDIE S DE %
IEL, EERTORBMEIZEIIDNWT in vivo
BN THD MR BRI E &M RETH
%,

22. BFESICEBTINY— FNOE
BTFEAZHNE LRI —OF5IZE L TIdEE
WA OBRFNRINTWS, %R TO RNA
THOFFIZLEDNABEEZKADEITIE, s
BHFEORGHENMMATEEEZAS5NS. LR
MO EIR T FHIRE N EEE R FEA LT R0,
RNA T D FHEIT K 5 M AR E O BRI IR e
HOENSSHVOEIGIZ siRNA 28 A TE 2N,
EWVWSER (BA) MEANDT VN —ZhR IR
RELEATHDEERINT A= —=IRDEHDEE
ABND.
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Fig. 3. Linear Plots of Co/AUCg and Co/MRTg versus C,

(a) Linear plots of Co/AUC g versus C,. Symbols represent Co/AUC;g
calculated, with lines fitted using Eq. (1). @ and b, are parameters described
in Eq. (1), and were calculated to be 6.90 and 4.72, respectively. r, is the cor-
relation coefficient of the linear plots, and was calculated to be 0.999. (b)
Linear plots of Co/MRTg versus Cy. Symbols represent Co/MRT}g calculat-
ed, with lines fitted using Eq. (1). @ and b, are parameters described in Eq.
(1), and were calculated to be 4.35 and 3.47, respectively. r, is the correla-
tion coefficient of linear plots, and was calculated to be 0.999. Cited from
Ref. 15).

FiFi# 5 X 4172 pDNA OF U )N —$h R % &
T 2FiEE U TEEYBARIER O A A5 N T
/2. RENRZBOEL T, BRIV ZHRGER
fLiZmA2sTL 7 hORlb—a ¥ sns.
—RICTLZ hORL—2 3 »2&FH I EICLDE
BFRIANDERT 2 ZE0HWEINTNED, b
HDIUNIZ D EZDOFHBOEIMIBAMEEOH KD
EOHDTH DT 2R TS, 19

bNbONIF~ T A K FIZ Bl6/dual Luc &4 9
2 EICKOIERL ZEBEEEETIIICBNT,
RN T 27 —EEEMNET S siRNA i
pshRNA /KA & G HMSANICEAL OB T L
7 hORL—2arE{75 I &ETHRS 24 KEED
W7 o7 —EIEMHIT B DK 30% 12 % THIH]
AHETHDIEEZMEL TND. W ERKETFTO
BT HRENHIOXEETHL I LEEET
5E, AG5HFEEAWD Z & THEMEBRT DD
<EDHT0%LLEDRAMALIZHEWT RNA F#%
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BEWETHD ZENHERTES (Fig. 4.9

2-3. BMEHRSICLBDTYN)—  siRNA X
I3 pshRNA ORI E#GI3 MKz L TINnsik
BYIMDHT D ENS, BEINAEYDNT
DI AT 5 IR R X 1 5 TG & Hel LU T,
L0 < DMt~ & siRNA - pshRNA % & A A fE
REGHETHD, InobamaemEL0&E L
kEtE L TiE, 200247 HD Kay 5 D7) —7
DHMEMNDH 2.V HHITIREREDT T A3 K DNA
KEEWRZDRICMENEE T2 LITXD, faxD
ey, RFICHFICBWTEWERFRIANMESNS
HiEk ONA ROy A F 7 238 #HWERHZETT
W, 727 —tE&HEBITSH7I7AI KDNA &
UG L, FFRES U7 siRNA 12X % RNA
TUHRZEIN S 7 27— CIEEZ BRI L 7~
ZTORER, NPT T —EEETICHENRRE S Z
FfD siRNA 2532 212Xk, K80% DiEn
FREMNG 25 TW5S, £z, siRNA TN,
pshRNA ## 5L 72354 H siRNA & [[% O #H %h
BNEoNBHZEBHEL TS,
MABEZEHNE LN ROY A F 3 7 AER
&% RNA T30 in vivo NO I, EAH
NDOTFUNY =W BHRRE LG T HHELRRT &
75%. siRNA & pshRNA & TlE, 1781 XK
ZFREVWNEET S0, TUNY—RICEEE
BZ5HEEENEZSNS. bbb, 5FHAa
ZIWNA RO A F 7 AR KDBELRTEARNER
WCRITTHEZHSMNIT 572912, PCR Z2FIH
T2HIETHA XDORBDBILTEBANT Y —%H
Wikt z2iTo&2. W L Lans, 48kbp O
GFP %875 23X R DNA, 2% WIHEBRITHER
4D H (1.7kbp) % PCR THiE L 7= DNA Wi Hr
ENA ROFAF IV ZAFETIYTRICEBTFEAL
7= L ZEORIETIE, FFFEHROMAE TEZTREN
BHOLNE (Fig. 5.1 LizNoT, A< sEdHn
1 ROY A F 27 ZEICKBEADT U N —IZ
LTI TIA Z0OZEIHEDRDL NN
DEZEZSEND. —Tj, s T 4000 D PEG %
WERRETTI, T 7sHiE T OEENA S NEh -5
ZEMS, FUNY—OBENSIEY A XN/NS
W EMNZSTUBARMEFRS 2N T &R
EX AR IR

R DB O NA ROY A F I 7 Z3EITRKDTUN
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Fig. 4. RNAI in Subcutaneous B16-BL6/dual Luc following
Intratumoral Injection of RNAi Inducer Followed by Elec-
troporation

Mice received an intratumoral injection of control pDNA, siRNA tar-
geting firefly luciferase (10 ug) or pshRNA targeting firefly luciferase (30 ug)
followed by electroporation at a field strength 1000 V/cm 19 days after sub-
cutaneous B16-BL6/dual Luc inoculation. Luciferase activities in the tumor
tissue were determined 24 h after injection. The results are expressed as the
mean=+S.E. (n=8). *»p<0.05 for Dunnet’s test versus control group. Cited

from Ref. 14).

(@) (b)

Fig. 5. Confocal Microscopic Images of the Liver Sections
following Intravenous Injection of pEGFP-F or EGFPF-mi-
ni in Mice by the Hydrodynamics-based Procedure

Mice were euthanized at 6 h after injection and the liver sections were
made. The images shown are typical of those observed in several visual fields
of three mice per group. (a) : EGFP-F-expressing pDNA (25 ug or 8.4 pmol/
mouse), (b): PCR-amplified EGFPF-expressing cassette (8.9 ug or 8.4 pmol

/mouse) . Cited from Ref. 18).

=3z n L Tirhns 2 NS, iRk
f DA 7559 MEICH > THMT MEnZE0F 1
N =Dt ERBEEZEZSND. DRbuINA
ROy A7 AkzFfAT 2 2 IR0 R
MDA 5T, FIRICER Lz AR ® ik
Z /L T siRNA + pshRNA Z5 U )N — i fE Tl
RamEEZ, Vo7 xI7—YEBETFTEHSRLE
B16-BL6 gz FIIRINICEAES 5 Z & TIERR L /=
EBROFEEET VIR ZAVWERG 2T
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2.9 Z 05 F siRNA X1 pshRNA O/)\f RO %
4%:02&’;6&5’ioﬁm$ﬁh%@f®
RV R TR B Z A BT R D 40-50% F2 1T
THIfIWETHA L2 RWHLTWS (Flg.
6). W N1 ROYAF U AKX DB THBAM
JAROIIFIE DK 40% TH 2 T ENMWEINTSH
D, TNXKDEVWEARNREZGEL ZENTE RN

B U2 A& TR > TOfidT5 &
ERBUREREHERINS, LALRNS, 20
EETFRENHRIRL, FEkGo5a &kl T
K<, BEEEESICKSEE TR ROk E
Lici&%u&“?”&)v}hf;ﬁ\of:f:&) KO RIE
EFRBENHZ2RET 52912331207 T O—F
@Hﬁ%%@ﬂ?é%%#%ét%k%ha

3. RNA F5aFA LI ABGFAEEDORR

AR DB O, AERNO N ARILIZKR L T siRNA
X3 pshRNA 257 U NY —9 % Z ENTEHIT,
MAMIIC BT 2B ETFHRBE 26T 5 Z &V hE
ThHO, ZOEEBTFARBEINGENEZFAL ZBAR
BORMAIZONTHEREIN TS, BICHEIN
TWsH0 &L TIE, DAMOEEGE - A1F - i
% - ML - GEEEE W M EICER L 2 E
BT EENE LU RNA FIBICX RN mE I n
T3,

3-1. BESC LD NAMATEHEING] /T
WAESLL 7235 12 % L C siRNA XiZ pshRNA D Jif
BNEGEETIL 7 hORL—Tar EHATHIE
THAMBOELE TR Z R L AFITFETH 2

*5 P<0.05
“' (vs. control)

120

=
S

®
E=3

Firefly-Luc /Sea pansy-Luc
(% of control)
& 3

%)
S

o

Control siRNA pshRNA
pDNA

Fig. 6. RNAIi in Metastatic Tumors in the Liver following In-
jection of siGL3 or pU6-siGL3 by the Hydrodynamics-based
Procedure

Mice received an intravenous injection of control pDNA, siRNA target-
ing firefly luciferase or pshRNA targeting firefly luciferase (50 ug) 13 days
after tumor inoculation via the portal vein. The luciferases activities in the
liver were measured 24 h after the injection. The results are expressed as the
mean=+S.E. (n > 4). *p<{0.05 for Dunnet’s test versus control group. Cited

from Ref. 14).

n, HDNbHIUT T D FEZE W TH AL 5HESE
B 5 U757 Cd 5 B-catenin, hypoxia induci-
ble factor-la (HIF-lo) DFIIZ2MEIT 2 Z & THN
AL O BEFES PRI ATEETH B Z L2 WHE L T
éﬁmeNA@@%WE%&IVﬁhmﬁv—v

KD BENREMEDERE R T O mRNA FEH L
«w%ﬁ%ﬁwzsﬁ SRR TEE TH D, Z
NSO ICBE 5T S EE T ORI 2
Hild 22 E THRERDAMBOMEI NG SND Z &
EHLMNEL TS, ZDEE, —FHITATIEN
ADRTERIGEENRD 5N (Fig. 7). 25
L 7z pshRNA O 5 U /N — 12 X % fifi 35 B 5iE o # i
SHRVIEE Y KIKERTH O, EET 1 XDHEK
EEBITHMHN RN T H I EBRINTN S,
AU, JEIB OB KIZHEW pshRNA 285 U )N 1) —
INBEMAMBEBOEI GNP TEHIEITLD2HD
EEZONS. LEN->T, KRERBBEENET
HEEINETUNY = REUETHIENERE
EZoNb.

#5512 & 0 RNA T &89 2 HikE LT
X, TV bhaRL— 3 CORBOIENIHTFA
HEYE/SIRNA O > 7 Ly 7 2O R NG HH
HANTWS. Kim 513 VEGF 211 &3 % siRNA
, XU ARTICE-L 2 EEHNIC Cholesteryl
oligo-D-arginine (Chol-R9) /siRNA I > 7L w7 A
DI THEHRET 2 Z L2k, NAMEOREIEE
KIHERE & L U CHBICMFITRETH 5 2 & 2 WG
L TWw3,2) E£7= sphingosine 1-phosphate recep-
tor-1 (SIP1) ZfEM LT % siRNA & HFF Y
R —=LDAT Ly I A% T AR TNIERL =
R HHARNIC 3 HEEITIEAT 5 2 & TGO
Bl A BRI BETdH S Z &Y Chae 51T & D #
HEINTVE. D ULalLans, bbnomitd
GOV TNOMEITBNTHERRMEE DI
BE-STHEST, BRI EOLEXIINDH L
ZHHT DI EICRBIERENROERNNETDH S
EEZBNS.

32, BMEHRSZHAL A MIZETEING
M P G138 AR DR E WS BAN 5 HH
RHIETHDEZEZLN, DAMBNRET ik
PERER I L T2 DOEANRFICEE LW EEZS
N5, N1 ROFAFI 7 2EEH NS I & T
BVYEIES X LT RNA T2 B8 nfETH 2D
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(@) (b)
4000 * P<0.05
—— Control pDNA (vs. control)
—— pshRNA targeting 3-catenin
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& —A— pshRNA targeting HIF-1a (c)
£
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g
= 2000 pDNA injection
; with electroporation
£
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l

0 5 10 15
Days after initiation of therapy

20 25

Fig. 7. Effects of Intratumoral Delivery of pshRNAs on the Growth of Primary Tumor Tissue

(a) Mice received an intratumoral injection of 30 ug control pDNA or pshRNAs followed by electroporation. pPDNAs were administrated at day 0, 3 and 12 af-
ter the initiation of the therapeutic treatment. The results are expressed as the mean+S.E. (n=4). *p<{0.05 for Student’s #-test versus control group. (b-d) Photo-
graphic image of tumor tissue of mice who received an intratumoral injection of control pDNA (b), pshRNA targeting S-catenin (c) or pshRNA targeting HIF 1«

(d) at 18 days after initiation of therapeutic treatment. Cited from Ref. 20).

T, TOEMETFHBEMGIZRZFHEL 2R ABED
AREMEICDWTEMEE L /2. b b mitEE €5 )L
ERERIT, <0 X5 AR Colon26 il il 2
MIRE DT 2 2 & TERL 2B EE T L
IZBF % B-catenin X |3 HIF-la Z M & T %
pshRNA O 7% A #fll i 88 il 440 il 2 2R AT D W TH X
7=. 523 Colon26 a2 ) /= in vitro D RIZHEWN
TlZ p-catenin Z Y &9 % pshRNA D 5 A HIF-
la 2R &9 % pshRNA K 088 77553 A Hllfid BE il
M F A2 /R L TW5S, [l pshRNA QY313
MU Tdh 27Oy DN AMEANDT U IN —%)
REIFEEETHDLEZEZENDH I ENS, B-cate-
nin %) & 3% pshRNA O 5 =R 1 EE £ 5
BT 20 AR HR R IES W EEZE A 5N
5. LinL7sht 5 B-catenin 2 1E &9 % pshRNA
DG TN AMBIEEINFEIRIZIFEALEED S
Nizm->7=—7 T, HIF-la Z1Ef) &3 % pshRNA
b Ul & 2AM AR O HEE Z 503 K < Jidil ]
RECH-O. ZDTEMNS, Mg DA AMIBAND
ERTFHBMH LN O ZER DI 51T % RNA T
VW ORFBICK 570 AN EFEIHIZ) R IR 5 L T
HEMRINDG., TO—HWNELT, N1 ROo¥1+
2 RFEER NS Z ETHEF O AMAEIZT U N
U—HmEETIEH 20, &5 S/ pshRNA I3 ik

HOIEEMENSTUNY —3NDTEM5, DA
HIE D A 75 5 T IEH ML B 2 B a1 T O M|
NI AL D BEFEAN RN D722l > 72D T hvin &
WORENEZ 5NS. FMIC DWW B fEmE
Th5.

LHHEGICE O NAMAZIZHE N T RNA T2
BB EITK DD AMINE D EEI] 2 R A 7 iR E
E LTI, siRNA B 53054 e/
SiRNA > 7L w7 20#F5I1CX2HDONHES
N T3, Mook 51, large subunit of RNA poly-
merase II ZEf{) &9 5 naked siRNA % BEkE D
B59DHIET, XTARTITEERLL = EF O HE5H
EEBICHGE KT ZE2HEL TVWS. P X
7=, EphA2 %Z#ZR) & 9 % naked siRNA % i\ /= [d]
ROMFHE R bHME IN TS, 2 Pal 513 Raf %
R &9 % siRNA 2 7 FF 21U 7R — L /siRNA
ATy 7 ADHTHRNE ST 25 LITXD,
RUZXETICHEMEL BN AMAIZET 5 Raf O
BRI CHEEHEEOEEZ R TETH S I &
EHRELTNS. 29

X7z, MAMRLS ORI S RNA T35 D R
fg & U 7=Matan Santel SICXOMEINT NS, 20
e 51F, MR O mE N KMl B1T % CD31
DFEBIZ N FF MY R — L /siRNA Z2 N THI
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fild 22 &ickD, MBI 5 mE AN
(AR D HE Gl 2 M RTRE CTH % Z & &2 /R L T
5. —RITHAMIISELE T OERNEZ D G Nz
D, RNA F¥IC &K 5BE T FHBHHIT T 5 it
ST HAREENEB A 5NDH, Th &bzl T
I8 A O & 5 72 EHE LB R T FR B O & R
B ZDEEWZD, 5 ORERIZEEMEZENE
T5 Z LI DiMiHEZE L UEWET L WIREED ITHE
HERTEEZLND.

4. HHYIC

AR BAYICHE L TW A REDH T 2R
ELEDTEMBEOEBNEENTBD, FED
mRNA Z R RIICH RS % RNA TSR A E
HEINDHED1IDTHB., LinLaNs, Z0E
11213 siRNA & % W 1d shRNA N7 & — % (&
AR (FICAAMR IR FTUNY—TF 3
HiEmOBRFEMARTH D, —RICHAEEZH
& LB E I3 AMIITH % RNA F3G5E
NRINBENRE AT HREBRBERERD T &N
LN, WM EDICDONT, RNA T
KDDMAREORTREN 21T Tl <, ZORADBHS
METR> TE Tz, RO —HBIZH 1 T RNA
TFHEFET L ZETHEIRNME SN GG
RNA T#2FHT 22 AT LIEEITENZBE
BT B FREMEN D 5. SRISBRELRT OG-,
DNA U7 FUIZXBHURTUNY =72 EEAE
HEDHIET, RNA FHICK D BEDNRNEAT
E5H0EMET 5.
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