NPG.GT.3302435

4-chloro-3-indolyl-p-galactopyranoside (X-gal, Sigma)
staining solution (1 mg/ml X-gal, 5 mM ferricyanide
and 5 mM ferrocyanide at pH 7.3-7.6 in the wash buffer)
for 16-24 h at 37°C. For comparison, the same amount of
pDNA in 20 pl 5% dextrose solution was injected directly
into the lobe and the X-gal staining was performed in a
similar manner.

Quantification of 8-galactosidase-expressing
hepatocytes

At 48h after administration of pCMV.SPORT-figal,
hepatocytes were isolated as above from the left lateral
lobe of the liver, the lobe receiving the electric pulses
after intravenous injection of naked pDNA (i.v. injectio-
n+EP group) or an injection of naked pDNA (direct
injection group). The hepatocytes isolated and supple-
mented with William medium E containing 10% fetal
bovine serum were seeded into culture plates. After 12-h
incubation, the hepatocytes were washed, fixed with
0.25% glutaraldehyde for 20 min at 4°C, then stained
with X-gal solution {1 mg/ml in phosphate-buffered
saline, pH 7.4) for 16-24h at 37°C. More than 100
individual cells per sample were observed under a
microscope, and the number of blue cells, that is, p-
galactosidase-expressing cells, was counted. Results are
expressed as the percentage of f-galactosidase-expres-
sing hepatocytes in the left lateral lobe of the liver.

Transfection to HepG2 cells

HepG2 cells, a human hepatoma cell line, were seeded to
2 x 10¢ cells in Dulbecco’s minimum essential medium/
10% fetal bovine serum in six-well plates for 24 h prior to
transfection. Naked pDNA or pDNA/Gal-PLL was
added to the cells and electric pulses (35 V, 5 ms/pulse,
12 pulses, 10 Hz) were delivered to the cells through an
electrode for cultured cells. The luciferase activity was
assayed at 24 h after transfection. .

Statistical analysis
Data were statistically analyzed by Student’s t-test
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SEFREL IR E LRE 2T, A A-H8
(caspase 8) % siRNAT/ v 7 ¥yt EI LD
HHFHREL TV A.

N Fa ¥4+ iy AEUAORSE - 548
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thylammonium propane) ')V —4 & siRNA & O
WAL RS L BERY B, ZIT
11, MBEHBERAT a (TNF-a) T 2R A
siRNA-Y RV — L &EE <Y ADBIENIZSH b2
Ldiz5 L, BRERATY FFFIVHESIINTD
BB LRI LTS, TNF-aill ¥ 5siRNA
RS T A LILE YT ROEFERAEILE
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I UIFEREL ) TNF- @ O mRNA L XUV OFE
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SN7:SiRNAEAHOLR L b —8A, BRERT
Iy FRFEYVICRIBL TINF-a 2 EET Sl
(EEEwro77— YY) CHATh, @A
“TNF-a P mRNA £ EMIIAMRLTWAEI L ®
FrbokFiohd, EEGIIEREIOT
7 — YR BAWRIA,S, DNA-YHY —LEER
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Ly 725 =¥T vl EIZLB5FMEfTo72.
SIRNARIRS F—BLIFEFNVI—T v N TH D
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BT v bA Lok Zh, &5 6 BpMBICITHPHIL
RixbInBHohhdroazb 0N, 1HENILHE
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ZIEERERTLE, ZORENSRNARENS ¥
—12 & RET-RIVDGIHIFEA 10 AT A2 &
FRBLLTWA EIIRL W,

22T, siRNARBRNZ ¥ — I L 2HEMNEDE
EOHBRANTH D hERET 57201, siRNAK
BAY I—=%500h LHHRE5H, E4ORMBTY—
¥y b 7323 FDNA 25 L. 208R, 1
Bi&HES L5 — 7 v Mot L Tl siRNA FHA
7 & =12 & BBETFRIIIEIRIRAERD O NAps,
4 BREIES LSS RESB LR, siRNA
RI|ARY 512X BRHRN, TR EHIOERBT
TREOBETHE I EMWRER LELEDYDL,
FIEHE S OB LR Y siRNARBAR Y §— L 5 —
¥y 75 A3 FDNA #5425 21581011,
DNA#AMPAS R o oG Hilz e B Z L ATFHS
haZldbh, FOERLEZEETLILENHS. ©
4121k, N4 FOFA4F3 7 AEIZL G EGFP-F
(#f2) L DsRed () 23— FFH77AIF

B4 N1 BEOYAFESRECRBFRNOETF
JAROBEFRERRORE

20g MY RICEGFP-FRIETS A FDNA (25g) £&
U'DsRed BB 75 A3 FDNA (25ug) %FE (A} 30
[TARMMIEESH YT (B N FEFIFITREILING
5L #BS5EAEMOBATHEBEENL, EEDHR 3
HEAL-Y—RNETHRLARETRT. BEVFEGFP-FO
Bk, #a5DsRed DBETEERL, MASRETSERI
HE(HEEILD,

(Kobayashi N, et al : J Pharmacol Exp Ther, in press®®L4))

DNA ¥ EIBHCH BRI 4 1Lk L L 2k
Al —-GRsRE T R,

y—4y b7 A3 FDNA X34 % siRNA IR
Ny Y- RRSREEHENSELI LI
D, #5%6BRICEVTHRMETFRRMFIZRA
#Bons (E5). LiLids, ZoLEnds
FREMMDR RS 1 0B L BT L L],
siIRNA BB S # ~ 12 L 2 RNAIIREDUREH D
BERELET LI EATRES R

Molecular Medicine Vol.41 No.1 2004 27

125



[ Oxm
10| ESRNARER TSI KDNA

120+
E |—Li ﬂ
1xg

RIZFREDE
(PR T 2 %)
5388

n
o

L=]

0.01u0 0.001 g
pGL3-controlid 5 &t

MRS N7 BORBLIMTH2ILIZEDE
BEEELLIILTARARI NI CIo b4
ShTHEY, mRNA ZEREICHER - #BT AT~
Fole 2 ARV A A A B LT HRB AR AT
HEOLNWTEL, ThoBTFOFELRELT
RNAi {3, #ESCNAYEORE, L, WEEY

5 {S% TR0 ANA IRICHBIF D5 — v MNEEFE

SEORE

pGL3-control /pRL-SV40 (1 xg/1 ug, 0.0129/0.01 ug £7-
{30.001 xg/0.01 ug) % siRNARE TS 25 FDNA (10 ug)
ERBFIZNS FOFAF I 7XFICIN T A RERARE L
. B20REEERICER - RIELEL, E5enMEORETR
BEEERT (n=4).

(Kobayashi N, et al : J Pharmacol Exp Ther, In press®™ 4 HaZr)

YR ROFRINNHT 5 L 0EHEFEELT
FERIEEEROTVWE, Lo Lkds, BEFE
BB T 2 e O Mok 2R KL,
EaF i L CHRMGEET 2 FERIEE
ARRLTVHONIIRTH D, BECBIZATT
X D—BoF,) —HEliOEIFERERS.
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‘tlfy*Ehe EEunctxon of the gene of interest. However the apphcatmn of

Hwvw ZF&#HRNA(small

interfering RNA
siRNAYIZ & D ECFISE Ry mRNA 3 E h 3
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PEMICERRETENRTEL YRS LAPT > F &
AR EYOEMOFELEEL CRIISESENE
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A NABRRHBA, TOMBEREGEORBIES
lE& e 2 2 HRMRBIIE T 2 EARSHEEIC 2
D350 LTHFEINTVD,

CORNAIC X BBEF/ v 27 5o KB
FCFIAT 27010, BESTFTHSSIRNA %
SHER & HEEGHBEIZ TV 8 ) —F 2 Z L AAMAT
H2. LerLizds, siRNA P siRNA B 75 2
I FDNAZYR, KEEEIFTHIZEnsH
FUBSEAMEMZE L <{Bv. LdioT, HlENTE
BisiholbtaWc L 28 EF/ v o5 %x
in vive TERT 21013, MR FY
NY — T RMORFENTRIRTH . BEERICT
MoEE*E T2 KEERSFLEYENGRE L
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a RO BRAEE

# | emmmar | BELERE g, ) 27000 | mmau

75) SRR

FRUAXVTRIZVAFFERYRFA L, 77R
I FDNA Z Y E2NRIZ2 X 2REMTHOAT
x4 REHZLOKE, T4 LRAERVLEHERS,
Bt HEERPYVRY —4, AFLFHERST
FYRY) =R YOEHEEAT, HBVRIVI L
oRLV—varyOffEZEMHTLRE (EIY,
23 LI BETFHA X BMCAR S FE %]
B+ 22 LT, BEELr_ T RNAI BERETE &
#£ 2 54555, in vivo RNAL OFERI ITHRA~D
MATHNZ, ENERCEET2ETOBBLER
752 (@1). £, HENFRHNHES N TS
Y Aoz F rPFAEEmNAT L Y osutE
HE MR LT B8EFHADCESTLRAERD,
siRNA 3 X UsiRNA BB~ 7 7y -8 5T L 538
EFRENHIEAMAETOARONRS I DD,
RNA ic X 2 B8R RS DB, %< OHfE
ADFI Y ~EORFEVERLEZONEY X
P BEF /v 28k 2ERBHRECBVLTIE,
RS FOERS RNA K L 2 EBBFEOFI
FRETHAEBELZATFEFIOND.

21 siRNAYsiRNARBR 75 A1 FDNAL DK -

&5 siRNA i, RNA TR s W2 ERFETH
D, —7H, siRNA |75 2 3 I DNA &, ZEs90
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FOMRBITERET 2 iz RNA 974, &EHes
DA E A L TR U T RNAI @ 2RT.
siRNA %M~ 27 # —i2 DNA TH D, —7F, siRNA
iX RNA TH 228, HHENMECHIER D A HEIEIC
BI3A5DNA L RNADEWEREAL»TER VL,
SiRNA IIHEBHNTRETH D, T E iR
MU -EHELRESRLTW 39, —7, siRNA
KB 75AIFDNADHEITHE, DNATHBZ
IS BEENEL, Fue—F—%iRLDETS
B DBIRDPEES D siRNA BB RBLZ K
o, REMOMEIZIENESNZARERIH 5.
SEE RS ROMBAHPHERD AL EIC
3, SFA JEENZER, DEERE M
EEABRNEETS. STFRCBELTHEAICD
577 AT FDNA EHET 2 &, siRNA EET7
BETHIIENSF IV —LOBEIR L DL
wWEHEEIRS, LaLliass, RSl
i3, siRNA T BHIEIC & DRI,
A XL EEPIEKEL, EREOSA - HIAE
Bz W, siRNA L 2DRM75 X 3 F DNA R
DY A4 ADERWH, RNAIREEERIZT IS
DWTOFHIITHTH 3.

—%, BRENBITEOBEEICEL Tid, DNA
DBERABT LEE S L ThifEEREon
DITFL, siRNA DFEITIZF OMSEM L,



BE-BMEA
B ERAOBTS
2R ~OH3H
g L% bl
N HRmYRAH
| EmR AR
(BT EE)
RISC %
SiRNA T +— &3
l Antisense .
Target mRNA g strand RNAT 3
L3 ¥

Cleavage 1

A S
Degraded mRNA

1 siRNABIUSIRNARRA~NZ 7 —5#D
RNAiHFEE % 2 TOBRRE
siRNA B L UFsiRNA BB~ 7 7/ —BRERET 220
i, EeERaPc BT LR s v, HEEMACE
ET3ETIR, BioTT &L OEENTEENEET S
FELIEBRCLAOMLEEL LS sIRNA LIS
4, siRNA <2 7 - RHEABITLEES NI LEN D
3. BaAEfziE, siRNA 8 XU SiRNA FE~RZ 5 —I12F)
Bulgeefic O SRk, AEIEOR 5 — AR T,

In vivo RNAI O 8D siRNA F I 28y =~

sSiRNA 8 X U'siRNA RIS X & FDNA I
FHLIIEEBSTTHD, LizSoT, in vivo TO
siRNA -siRNARHE X A 2 FDNAOF VU
D—wBL TR, REMZFETVANARZSI-LL
TAAENB 7T X3 F DNA #RICHEED
SN TWABEGETFHEABEOF AR SN TV,
77 ALFDNARLZEGTFEARBELTIE,
NETRHSOFAARZ Y —(F 2 ) 7)) 05HR
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Ehakbbiz, #EHECEHAL T 2 EXE LT
KYBFENTE 2,

FEE, 759A:FDNABBRAFTHL L,
5FOEENSHERABCHIE2ZYS, N1 Fo
¥4+ 32 RBED EHCELEEONENES
OBEwiY, BEREYA ABFEHREZD, TFRE
F DNA REfRE TR 2MEZEAL TH
BOEEHEMCEET I LRTAETHE. 20

&, TV —TJRER, TRbLbLBERTHEATEE
2 HRAE I ME AR & iR O MERRBEICER &
s,

BEARANOBEFIEAREL L THER2 A7
MYV RY —LD20RIFAEESTFIR. 7T
A% FDNA OB TEEWNEEHEER TSI L
TRICHE L MRRE~OHEFR EHL, &
GEFRBOMANTARETHS. LorLids, #HE
OV ABRKEL RIFEMNEL, ¥, BER
MEEAEPMEREOHEFERICED, FOHEN
AFHESFIREZY I2ERENE WY, L
MNoT, BEBEL LI VBIRADT 72 A3 L DH
BEZF2HE8HD,

77 A I FDNA/RZ F—EHEBORFHAX
HSEAE 200 nm BELT OBE I, FECRE, &
BOTHEGEAE TR AN MT 2 EBTRETH
D, ZhoilBPREMRE TOBRKFRIENER &
Ezrzohdd, ThlbodrA4 Xk tOERE
LA L DIEMOBSIRELSBI TS, 2,
HFLAAEVEY —ALOEEEERELLBER
1, RENYA VA UBELESIN, BETFRER
FLTHEESRIZTT Z EMBERIA T2,

7ZALFDNA(Fx V7 2AVTCMEAR
L8480, OEESRCMZ TOROX 7YV
T—X¥i & 5B PHEO Kupffer igic X 3 7

D7 AFLWY, LrLAads, 1999 FiZ Liu
LML D, KBEROFZ A 5 F DNA KIFHK * 2
WIMEREATLHE LWb®ANA Frd 143
7 AgEMNERER, 77 A% F DNA BT LEE
FHRENEONL Z RN, ZOFERZLED
#BonsBETFRIL, R B M R O
B EMEIRAR TR TTREERTEY, #
DFERBLANE, #FF B RY—LESELEL
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BLT1IAEUERL, EXCERR in vivo BB
FHAETHEIEMRENL, £, FRTO#R
EFRROKNEHIFREERTORRATHL I L
m 6, FHRE%EM L Lioliis FiRE~OICAY
HMEshTns,

L5, BEEETTOTSZ A FDNALRS
Tz FAVEST, BNFERWRSE»S, N1
Fas4F+ 227 AKX 2MBRN~OMET VN
V—iZEAT BT IHBEOHEERNGBETDH
B2k, FUNY—KBTBZH A4 ZRRIT50~200
om A H 3k RELHIT LIS Z0—F
T, COREHFEOBEIR, HiEREECLD L
E2SNLFMIEABREORELEETHY, =0
RIS R EREEE ORI T 2R S E
LEZoHND,

INETORHESLS, K7 7a—FIiz Lk B9 40%
DI ARANOBRGTHEANERINTE DY, HRW
HBADBREFHEALBVWTHBWLWREFEANE
BELATVLEY i, MEREES L 77X F
DNA rfiE~oz v 7 boRv—va yOftH
HBVIITSAL N DNA HMOMERAKREIZ X 3
BEFHARME L THBRAREREERT 77
oD—FBREFENTEY, FHEEADZA L7 4
VHETEANEHI A TS,

MEARHRS L EL T LV BELEETFRESE
ELT, 77 A% F DNAKBHROBBA~OEERE
BTSN3, 7SRRI F DNABMOHHEES
K EBZEERETOREFRAORE LRIV, L
B, EREZCOnASER UL, FE BERY
DR 5 EH PR E TOMSE - AR TOESTR
BBREINATWEY, ZOREFETIE, £ 08
BAFA R I-EAEEIDLTIR LN
DNA B FhTHY, £, vz bofr—
¥arhdWiIBERBRC X D RFrESRORE
FHRBWRARIF I WETETH 3.

LipLadts, HBREHRRFARETHE L
25, 77 AL FDNA OSF-FEBITAZ {ERA
na LikdHoT, IH3LEREHFETLZEET
R RESHDAECESR, YR bto7s—2
T 2BEFHAOCRED L 512, HEEFHA - H
HERORESEEL I nH D, Bim
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AEHOBEIZR, PuELERE mm BEOKE
NOMBI~OBEGEFRANFIRAFETH 2 2 £ HUR
ENTWV3,

MBI O mRNA 238y & 2 3 RNAJ T3,
RNAI SFMETREGMIRRBVNEE L F I oNB 2 L
»e, BEFR/ v 2 v ik 2ENERECS
M AMBEKOBEESEE IR Y. IRETKR
in vivo T RNAI ZIREBHEE SN TWIHBRTI,
MEFRENLTH L OMEANDOHADTEERNA ¥
o4 FI7RAEEAVTVLIEENE L, B
5z £ 290Fe) R RNAI OFH R, v 27 ba R
V—yavDBEARYDOTIESBUAREELLNS.

In vivo RNAi oL 3T/ w2 570d
ERYBIT

VlE®X 3514z, in vivo RNAI OFEIRIZIL, siRNA
Z it siRNA B 7 7% uahicHE r (EH
BEBWF VAN —T230BBELrEISND, 2D
FU) —FhRAENDERANCTEM T 2 ik &
LT, BREBHITELZ VY RF—F—BEF*
SIRNA (%7213 siRNA B~ 7 7 —) L ARk S
L, 20t 20 VvR—-F —BEFREEHEZCH
HZRERPTOND.
HILEVEE L~ T RNAI BWHEETH B = &
ERVICHRE L Kay 6DV —7"9% Z D Hik
ERWTWE, ek, Vw725 —Y¥ERET2
FZAIFDNA%R, " Fud4+i7A8Ick
DITARBREEOFFETONVY 7 2 5 —BiEK%E
8ZIz, FEHES Uz siRNA $ 3 i siRNA R
N7 F—IZX A RNAIIEREHEL T3, 1y
7x7—EBETFEEBMRL 21 ERENDIRNA
ERELLBEIIE, Ay 7 23— EENIT (s
BHOhZLDIIHL, Vo7 =S5 —YRETFICH
T 5B RO siRNA 28853 % 2 £ TFH81%
DBEFREME 2T TS,

¥ 7, FHEORS T8 WT, 8K siRNA OfXb D
SiIRNARIR TS A FDNA 285 L1841
LR BRLBEWEIMENELINTWS, Ok
TR, B FEAREHEVEERT 2EMEIE{,
BE 2 RNALIC & 23 BRSO 50 i3 Fg
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BsRNARH 7T X % FDNA
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RIEEFRBUYE
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o

o

Lrles

fihi
2 F—Ky Fﬂ{i?ﬂﬁ?ﬁ#ﬁ@-’&iﬁﬁ . W32
#5133 RNAI R
(Kobayashi N et al., 2004 X D &%)

Wgh=7ARSIRNARBR 77 A 1 F DNAQO ug).
pGL3-control (k& A V& 72Z7—¥ RR 77 A L F
DNA, 3ug), pRL-SVA (P E A ¥ Xy 7 23 —¥HA
#3525 ¥ DNA, 3pg) ¥ SEEAKKL 6mL & 3L
HicEMRRBE LN, FaFA+ 2 7 AL 21
), My 7o YEEPEEXSRNARRT AL F
DNA ORBEFFEL S, HRIZOVWTRBO-YXTO6H
AHHEORRE2TRT. BB, 30BOOI - Fo—N
(sSiRNAJERER 75 X 2 FDNAEE)H I T 2 siRNA
RE7I AL F DNARSBEOBETFRENEETT.

THs. ZOMBERERBTIAELLT 70
W7 25—¥7 vk RIEALEFENLD,
hic LD ERBOES DEBHIETE LR 5.
FESIE, TEFAVENELTRIAMLS T 2T —
Y¥EFETZ752 3 FDNA &, BETHEAR
DOBIEDIHDY T VA4 T r Ny 727 —-EHRIRT
SAIFDNA:2BETAZETHEELLEETVFR
WBWT, siRNARIE 723 FDNA L 58K
F/y 25 RO EENETETTY, sIRNA #
Bz s—-r2—7 v » mRNA £ OB/ - B/
BFE P EAIC 7 ABETORN 2To 7. RET
ik, EE-SHBLIVEARRIA-UE FoE—
F—ic ¥ o4 7aniz~7TE B s§iIRNAFIRT 7
A I FDNA®DER<RTRIL, " FepdLF272
BEHIVRBREHICIIEEL, FTrvrv T
Z—¥7 vEAHEi L AFHE 2T o7z, sIRNA H3H
FSAZFDNABLIUETFLY—F v TH B K
NNy 7 2T7--EHERTF7 X I F DNA ORFFE
Bk, HESBIUBRE M BACBWIEE
BT TFREBNFIMRSED iz (& 2).
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6EF Al 18 449 118
3 #—4v FREFRAERSHEOELODIS MY
lo&i 2 RNAI IR
(Kobayashi N et al., 2004'Y & DEXE)
siRNA M7 A  F DNA(10 gg). pGL 3-control(3 ug),
PRL-SVA(3 ug) #nA FOFAF L7 RABICEDIVACE
BRI S L7, SRy AEBHEL, B2 0EEEER
EE FBELE L2 OBETRAMERRT.

Qortrte—»nN

— 140 r BsiRNARI 75 A 3 FDNA

=

2 120 T I
2L 100t
m ;60 F
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Y L

> 20
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® 4 IXSEOMORNAIDRCERS S =5 b
REFIHEROEE

(Kobayashi N et al, 2004 X 0 2X%E)
pGL 3-control/pRL-SV40(1 ug/1 pg. 0.01 xg/0.01 wg 3
7212 0.001 2g/0.01 ug) % SiRNA 875 2 1 F DNA(10
pEt LR A YO FAF 2 ABC I DT Y ACERR
RIS L. E20BSLERCER - B BLEL, 566
MEOBEFREMEERT,

h, ZOMRIBEH VBB TIRIZ—ETH- 72
(BB3). Laliss, arro—n&ETOLy
7 =7 —EiEEREFICEA L TwE I L, $ i,
NAROFALFI 7 AKRIEIVHEALLEBEOE
B -HERTOBEALY—ARTHE I LE2EE
T35k, ZOERMNSIRNAFERRZ ¥ -k 338
CFRBMGZNRES 10 BFSHRT S L 2R
SRS e,

Z 2T, siRNA BT 5 — it L 2ERBEDEE
EORMBENTH 20 2R 57201, siRNA
W77 A FDNA #bohUdEgEs ORRE
TY—5 v b 7523 FDNARBEL:. 208
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