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For the development of efficient gene vector, intracellular processes such as cellular uptake, endosomal release and
nuclear delivery must be overcome. Viruses have also evolved and have developed sophisticated mechanisms for con-
trolling intracellular trafficking for the efficient delivery of their genomes to nuclei in host cells for symbiosis. In the light
of these mechanisms, various kinds of artificial devices have been developed to overcome the intracellular barriers.
However, in the majority of studies, variation of the transfection activity before and after the modification of devices
was evaluated, and intracellular trafficking remained unclear. Therefore, it is understand to recognize which of the in-
tracellular barrier should be intensively improved to enhance the transfection activity. To clarify the rate-limited process
in the current non-viral vector, we compared the intracellular trafficking between adenovirus and Lipofect AMINE
PLUS. As a result, we found that difference of the transfection efficiency between adenovirus and LipofectAMINE
PLUS was dominantly derived from the differences on transcription activity. Therefore it is essential to consider the
regulation of the intranuclear events to improve the transfection activity of artificial vector.
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1, ANV AREEMEOENICZEDT ) LEEhER
ICEAT D ZENMATH D, MRNIRALZ
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Fig. 1. Intracellular Barriers Rate-limiting Transfection Activity
To achieve an efficient transfection intracellular trafficking such as cellular uptake, endosomal escape, nuclear delivery must be overcome.

WTIE, (A) Absorptive mediated endocytosis &,
(B) Receptor mediated endocytosis @ 2 F& {2 KFS
HZEMTED., AIBEDAHNZZALITBNTIE, &
BFOU RIEICHK T HEEMZFHL THFF
SHEURY =L, BFFHURIATFF 2 EER
a5 2 LIk, #HENHEEIERZFAH
U CHlifaRm & otz LA S E2HDTH 5.
— 5T, INSOEEH->Y 70—F7Tig, &
BFNRY &7 — ORI 2 EETET, TOMIK
B ex vitro & 5 W R 5ICRE I N5,
HRLEREZ T 20 DRBAENRFEELT, &
HORKEM - Ml XRE L 7y —IdT 2 U0
REMBHAVWSENTWS, NS OEDIAAIZIET
52 &1, VIR HBENIENL THRDIAEN
HENWIHTHS.
—hTheill, 77X B /NNIZE T S 70
NELD IAAREIEIC DWW THIEHZEOTH D, HIV
Hk TAT # >N ICRESND T IVF 22 ITE
RAA RTF REGY >N, 772U 2 IEK
a7 08 YA b= AKXV AENS
ZEMNRBEINTVWS, £LIORKIITY T /U4
IWADRABRICOHEBEREEHZRZLTNWEI L
MWRBEINTWS, 75/ UA1)VA, MidEmo
coxsackie and adenovirus receptor (CAR) &7 71
IN—ERAL#E A LD B, & 512 penton base @
RGD £F— 72 L THilREZ‘ O > 727 > &
#E9 5.0 RGD & penton base DS A, HA B
HHAE A1 p85/p110 phosphoinositide-3-OH  kinase

(PBBK) OIEMHALD,? 7V F L EAEIYZOE )
A= ARENFEIND EEZEZ 5N TN
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t 2 MTHST N E, R MIZZN.

EFNTIE, NIV F—2Z0XDE~xroE )/
PA b= AR Z N U THREBICIDIAZE S Z
LIETEZDTHA50? bbb, VRV —A4
EHIEBERBERTF RTHEZA I TINF =%
EAFL 72 R8 URY —LEBEL, BDALRKKE
fEMT L7z, TORER, KEEEMD RS URY —LA
BRI D 7 5 2 DB /NMITKD, £k, &5
EEMO RS URY —AlFY 70O A1 k=T
RETWORAEND ZENHSNERSE.Y TS
2, MBARHTICEXo THVDAEESZEITED
T, ZOEBEEH)RY -, BEREEENTS
FTICHRENICRDAEND ZEDHLGNERD
) INSITEBTEREAL, BETRBZM
LBG6, REERSEMYRY —LEWNRT, &
B RS MEHHY R — AICBITF B HEET, BOAA
ENS TIEHHATERNVEFEAMNITE NI &S
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MER-S, a6, O—4¥IERNHEHLEZUR
YV — LADORIRINZEE & T 5 &, (KEEEMDE
BTN, BBEEOREOHNAERICES#HET Y
TS ZENHLNER- 2, 2D &I, &
BEEMOBETIE, 7R HBE/NNIICKST
HROAEN, BWONMTUYY—AIZE>THRLT
LESDITHL, @EEBEMTIE, /o /541
r—2 21T &> TRV IAEN B 7= DI iRkl % %
NZZEERBTIHDOTHS.9 —F, BEEE
i ETEHAVRY —ACERT S E, KiRICK-S
TRVALEEREGE, NVAARITHERLT,
FRFFO DD EHNRTETHRWEETH . L
L, BRTOREDRIL, ERICRODAFEEEE
I L TRIICIEW S EBH S M &85 7z, EBIET
DEBATRZ N L /R, RIRFHCED A N
BRTFEHAURY =LA, BEETHOAZNZDO
LT, EEBHERHIEFITENT EHS N
ETRo 7Y —IT, MIE N O &S T O SR HI
DTENWIEARINTBD, BfTE5215I1CY
720, BEROFED T RIVF —IKFNIR XS 7 )ik
RN H—%2R/ED T EN, HRNERT 2/
ETHETSH ETHEHRBRFETHD ZEMRBIN
5. LEOHAELD, MEANERDIASRERT, €0
BOMPINERERES FDEIIENHSNERS
7.9

F7-, ZTDIEMIZH, Simian virus 40 (SV40)7 7z
E, IRFTITITEOoTHRDRAENS ZENREIN
TWaZeEMhed, ZOoFFEEEHONET S
ET, INF FTKENRD IAHREDELRTT UN
J—D&F =7y FEBRBTHAD.

3. I RY—LBHBE

FROKLDIIZ, HilNOZERMEZ XY & —ITA
5D, LTSI =N L2 RYA h—
DARKEY =Ty NETHIEIIMOTAEYSTH
LM, ZORKEY -7y NETBHHUE, 2R
V—=LDUYY—LEDRMEBEIZLDELRT DR
®, filEANOUH A 7 INVIERRT REMETH
5L, NG ERRTSFNAZAELT, (A) pHIE
SHEBAGHERE, (B) 7O AR DEZE
RORUNFH >, (O pHEZMEREMEERTF
R7xE, Z<DEFNVHIEINTE /.

(A) 1B L T, Dioleoylphosphatidyl ethanol-
amine (DOPE) XA FF U RY —LZH W/

BERTFHEAONINN—FEELTE<HWVWLRN,
pH7 TRELEREMEEZRDODBDD, T2 RYA
= AWK TROAENTZDOHB D pHS5—6 D
REFICZBWTIE, NFHI5)L I MHHEEZ
D, TRY—LBELBMETSIENMENTY
5.8 (B) IZBEILTIdZx/, Behr ik > THH
NI S NZR ) ZF L A ICNELTH 5.
o7 br AR PEBIHAE, TTAIR
DNA L PEIQI>T7 Ly 7 A, T2RY—LN
DOEEMERI TIZHBNT, TOBENITH D 7 2
CMIYRY—ARNOTONEREEGL, TOKE
R O@EOTORNEEBEAA NI RV —LN
IZHIZAEN, BBEEICKES TR FRRATSZ
E TR ENIEIND.? ZOLD B ATHFN
A ZWMA, TAIVADI Y RY — L HE %
U 7-8IEASEE 7 O— X7 v TINTW5S, 1 >
TIIWVIHIAI A, ToXO—FETA )L 2D
1DTHAN, T2RIA M= ZATRDIAENZ
O, T>ANXO—7 EIZHFET % hemagglutinin
(HA) 2 %5 2N SRS F TIEATHRR o N
U 7 AHEZID, BUKENT > Y —A A
ERL7=0BICEG 28T 5. 10 Z O % |
LT, Wagner 51, HA2 ¥ > /N7 OFRE R X
1> TH2NEKOESNZEIZL ESE KT X
Tz U/ RIAFFAREERE L ZBLETAY
& =MD EICKD, BETFREO EFITK
L TWA. WIS, ZOXIBIIMIADL
Ry — LB IcETR SN, BIESRE T T ahe-
lix 752 & OB L2 29 2 EAvalhEe A TN
TFRFNA AT EINTE/Z D 1DELT,
GALA i F 5011%. GALAX, TDOHDED,
TIWEIUEE, T2, O, 732Dk
DRLUESNZETHXRTFRTHD, pH7.4 Tl
IO LAANETH DN, BEEHETFTTILY 2
CHBOBRATIIN, oY v 7 AREZID,
R T 8—12 M 57 DR T 2T 2 Z ENATS
NTVWBE. D ONbNIEZOXRTFROIL AT
O—)LiFERZERL, URY—AREREICNS
CAT7 1Y ELEHITGALA B RIEH T LI
L0, AT LTI -ITXDIT Y RY
A b= 23N7=0B, VRV —LNEYZMIE
IR T 5 Z EMWAEETH 5 T & 27
L7 2o, 58ERTFTYNY —DAIZ
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BEST, EYOMENTUNY —2175 LTI
WEMThDEZEZLNS.

4. BEBITERE
IYRY—=LBHEODE, Bix T HEAE
T 50121, BEEERBL, TORKNRIREH
ML THDIEANBITTHHEND D, BIET ORI
WOHEEMZHDHAMBICTRTHE &L TIE, Pol-
lard iIZ &> TithN/z, BEEFOYI 70122
parinFEFonks. WlhacZ 23— R9 5%i#E
BFEMBEE LN 704>y ar
L, 1>z 73arlizob608ETHREZERL
TR OEIS R U 2SR, Mo —%kE1 >
Prxria liga, BN ar i
HMEETEmOVBELETFREEAREZRL, £z, FL
N DEETHHE R T DI HERIE 53T,
BNA > 223 2% LB TRl E N
>zl arELUEEATIE, 100—1000 5%
Tholz. TOZ&IF, MEETr> >y ar
L7S5BD 1% LUT LY, ZIIBiTLIRNnWZ &%
WICRLIZT—5THb, £, a7y —IC
BWT, BEOWHERT 2 M0 R E R T RBA
THET D EVNIMENH LI ENS D, FKENKE
BN THBIENDIMNMNAD. 5D ERITER
WO KB TH D2 Ened, HKEE
B ERINE, BTV N — 03 it i P 2 5101
IERL, RERTVLA T AN—ERDEMEINS.
AERNIZBWTIE, & &M R oY E L,
TRTEELZN L TITON TV S, AT <
DY NI DEERTHO, 2HENSERINS
MiEzZEELZ#EE2 L TnWd, iR ZBEHHICZ
BB TE 2 E Y XX, —9nm (40—90 kDa
HY) THHEEDLNTHBY, TNIDKRERY >
N7 IR FT S 7 F )L (Nuclear localization sig-
nal : NLS) {KFMICREBIMIICHIE I ND EE AT
W5 EHHAERE &L TIE, SV40 T —2 T
P Bk NLS 854 Th 57, &4 FHNO NLS
B #1734 60 kDa @ Lt 74 — T & % importin « 2
Ko THHEIN, T 5ITF D N KEEH importin
12X > TEREk X, NLS/importin o/importin g @
# &K (nuclear pore complex) ZJEhk L, il
MOBAKIELZT L ThxrESnsd, ZO@EEICH
WTI, BEAE9mBEOSFETEBRSE
LHZENTEDEEZLN TS,

BETOHE, R, EOBREOYA XX TEE
79252 ENNEERDTH S D7 2 Wolff 513EHR
%l DNA O ¥ # 1T % digitonin permeabilized cell
ERWTHMZIT>TWD, TOHE, 1 DNA
(<200bp) ETIIHEMITENICASZ Z EDIRS
N=HOO, BETNELBDITOIVHRNED L,
1.5kbp £ D KEL 82 EEBITHRNBEIRI NI
NWEWSHER LR 5 72, 1920 bbb N DG TR
ICHAWS 7523 EDNAL, IhNEWVWHDT3kbp
BETHLIEEZLNDD, TOBOSTFERITEE
FIZH KO, A1 X HBIzTOREZN L%
BIIEEIIE L <HIRTNh TS EZEZ 5N 5.

FRROX Dy N OIS EEFICER L,
MK EGRE LA S857 70—-FE LT,
£9, 7IAIRHHIINLS 2538577
O—FMWRINTE/L., 7IVT I 2IiZx L TNLS
RTFREBFOZZOR) > 7385 &, TIVT
S UOBNBITO ERANED NI ENS B,
Z D& D iE T O NLS &3 IEH I AN 7
TO—FTHADEEZ SN Behr 507 ) —
TN, ERREK 3.3 kbp DT T AI ROKUHITH L,
NLS ZHAREIED T EICXD, 105
100 fFIC B TRANERTZ L2 TW
2.2 ULnl, FEk/sHiEzHd 5 NLS Efi#EE
F, HHNIE, THITKRHD NLS HzE2HEo L8
mrEMEgECY 704> 7a>lTh,
Z DEET R BIIIEEM KL THERIC LR
LiaWZ &N, BBITITIEEE O NLS 70+ Tl
AT THADEZBZALNTNS B ZDKER
K& LT, NLS AN —MICIEFIThF A %
WEATHBY, BT ORDOAEMNEHENICHA
ER L TUL X5 7=®IZ importin « 12 & % 323340
AHBNTLED ZENHEITENS. Wollf 513, &
BFITK L, NLS 25 >4 ACHEREE I B
B OEBBOAHPERETLZEE2HELTVWER, £0
BITICIZZ <O NLS OEGNEETHD, EHIET
ELTOHENEDODNSEOE (10bpITDE1
DONLS) BB ETHDZEERELTIND, 2D FRD
NROKTBMEEE/R0D, BETIX#ELE FIC NLS
EHAEMEAEIELY TO—FIEEREEZ B> TR
W,

X7z, NLS ZHEMETFICHEBLEREET 2 HED
EMNITH, NLS Zhex Az N L T, KSR
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DREEZENS Bl OHESN TS, Wolff 5
1, EARE DNA OKRICESF > T XV EITY,
A4 F > %4 L T NLS # & streptavidin & 3> 7
Ly Z%BHRIEZ T EI2ED, 1kbp £TOHY
A XDBEFZIFFETHNRIITEBEICEZL, L
R—%——>2& L TOD green fluorescence protein
(GFP) OREBIMHEZ LA EE2 I LITHIIL T
%, ZD& 51T, NLS #E# DNA ITHAESIE5S
DTIRL, F2NN7ZIST LU TNLS 263 Y,
NLS & DNA MO #FEMHEIER 2L 72T
FERTENL, BBITHIEIEONS RN D 5.
—%, LEOHBENS, TIAI RITEMT 2EE
fTHEFEF L LT, NLSESLSND T FF DK
WHDZERAND ENDHEDBET 5NL. INET,
peptide nucleic acid (PNA) 2/ L TAXT 01 K%
Biid o2 LIk, MEANOATOT RL®T
Z—ICX VT E, AEFEHRTFOMNBITELED
CEBTERESE2Y 0 —F0%, EFF >/
TEY UHEEZMA L Cimportin 8 7 >INV B H %
BT 2 HEDNHEIN, WTNHBELETFRHRAD
ERAPRDOENTNS.

B2077O0—FELT, EBITHEEET HIE
HFRHEET BB TFESZ T A RIHATS
Z &12& D, naked DNA H & OEETFHRE L%
Ho7 7o—FbHEIN TS, ZOHETH
HIFFEINTNDHDD 1 DIZ, SVA0 KD T >
N =T 515, 873 REFIHIZIE, AP-1,
AP-2, NF-xB 72 & O B 5K 7 O # & 0 %
BEMELTHD, 77 X2 K DNA Al T
HWFIE8s S i, BERTNOEBITS 7L
WL TENIZIEIND EVWSHIETH 5. Ml
BA 04> 1Y a % digitoin permeabi-
lized cell 2 W27 vEAIEITKD, BETOK
BATHEDO EAIVRRINTWS, E, FiEfireR
MIC B9 % Smooth muscle gamma-actin (SMGA)
OTOE—F—%FD7 5 A3 KDNAIZ, FiEf
M RAICE LR T OBBITRENED NS T &
MRBINTNDS O 2D EXDFRMRERY
RERTFICR#EIN, 7F X2 N DNA ME#ITE
wLlEEEZONS. ZDEFENTH, NF-xB DR
=% i %133:39 % Epstein-Barr Virus 1 3£ @ ori P fif
FPDET I A RAICEAT S I &ETEETREN
ERITZLREOHREDH D, MANKIES 7 FIVK

T H 20X, U1 ) RRGEIR T Ik Tk
filiE7s &, BERENBEBITA NI TP —EE X
5N5.

—H T, TNETHEITZEIEOT AU v h&L
T, MIENICH N T DNA IZHOIRETHEET S
ZEMFET NS, MENDOTZ A3 K DNA OF
WAL 50—90 3 TH B Z ENRINTHD,0 Z
DX D 724D DNA FRBITZ T 1T, MfEN
OX L7 -tk V)&%—V%XD‘%T [EIEL VAR
Fohsd, BETFOMBANLZENEZ&EDSHiEEL
T, BIEF2ERYNFA D EBET D HENETS
N5 Fhk, LLoLDiZ, BHEFADNLS D
BB, NLS SEETHOBERNMHEAEIERIC
£ U NLS HEREDYFE IR T E /W 2 & & iam L 7279,
RUNFFHLEDNAZIL N7 3>TBHIER
K0, BRTOFROAEMRZHNT LI ENTE,
£ U NLS OHREENFIH I NS Z &N FEIN 5.

BETFTFUNY—=IZEMS X<HNRSENTWEZR
JhFF > &L T, polyL-lysine (PLL) Z0F 5
N%. Jans 5D )L —71% PLL IZ NLS Z#& &
H, DNADOIY)NV T g r&ffo7.3 RKa )N
JyaRERWT, ANV LERURT
72a iEiCE o ThI AT a >ikAH b
N, TOEETFRERIEOLAIZ2/FICHMAR
W3 NLS & PLL [[4k, mWhFF > HE2673%
729, NLS2HAI>2)N7 3 IZiEE XN, impor-
tin ¥ 2NT IR EI NN EMKRERER
EEZH5N, NLSO RO —Z20unhicar bk
O—)V 250 ERESEEZ 515, —F, Dia-
mond 5%, 77U VICER, AFFHOHKH
PIWEBITIES 7 F IV TH 2D M9 RTF RICEH
L, RUANFF > (5% L{bL 7= SV40 Hik
NLS g% : ScT) &7 0R Y > U %f7>7=. A& M9-
ScT RTF REBETEGKEZI RT3 >d
5HZ &2, 75 A3 KR DNA BAUIZEEX, 63
BREEOBIMNRBEBLETFREO LANEO SN TN
%.9 ISITHETIE, TIVFZIKEH, BB
HEHREBINTWS, TAT ¥ > )\ %7 #H 3K Protein
Transduction Domain (PTD) O F# Y < —40 &
Z A3 K DNA OEGHREBRIED I LITXD,
AFF IR — LT RUY—IZLD T
AT T3 AEWEN 10—100 5% AT 5 2 &R
INTWS, F7-, SV40 NLS D tetramer4! 4%
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BRI TF RTHDH 704 I 24249 LD DNA O
AN a k07T ) IAINADIAT RXTF R
TH5mu s 75 A3 RDNABEGKZIEE TNy
r— 27 L7 LMD )S—F 1 Z7)1*i%, PLL &
DAVINZ 3, BB WEarNra ELE
WERET/REEAERICHL, EFICEVELE TR
HERTIENHFEINTNS, muPLrOdy I >
DEWEBITHICDOWTIE, bhbhd~rroq
>l alilEo THRBEATHD. 99 Z0
L5712, BBITHEXRTFREOINZ 2 a kb
FRRBEEO 1 DTHDHESALD.

¥/, NLSDADEFELT, HWoFHAHEH
ThHDEEZLND. 1993 FICHD T IV I—A
&R BSA 2MLICEET 2 WO RS SN TH
5,9 HHMOBEBL 7 F ko TR#I N,
BABITTAZENHONER D TER KITTY
rk—=Z1IZDWTIL, PLLICERML 2B, IOk
ZEALZHERD BMEANORDAARIIENS D
O, BETERIEWVWEVWIEENESNTHD,
FEATHL N B AR IC B MIT L1552 2 &%,
EEROLERL — P —BHEEEHRIIBNTD, EiE
FOEWENODEFEMNEOL LN TSI ENS
H, W EBITHEZETEL TCOERERZ7O—XT v
TEINTNWS,
ONHIIITE, I SITHRNEERITETINA X
T R, NLS LEERTOMIEEZS S
‘hRoy—a>rbho—)L&fT>TW5, NLS %
RUANTFFIEML, BT EEEETOHIET
13, NLS O/)N—F ¢ 7 )LV R 2R DB L IRRE I
RELKET D20, > bO—IVHE L5,
Z I T, NLS OJREFERZERL, BET/7 T
AIRAT7 %, BEBITHEEETAEEICE>Ta—
TFA T BT ZOEIEMEERIRS &I
XU, NLS OXMiERZBMWITITS Z EAVn]EE
L7525 EFIERHT, HRIEE O NLS i E OH &
EBEZ DT TEMEBEENRS RIS /25,
ZD XD BEBITHEEIKZ, 75/ U1 AicB0n
THHAEND. AU AITBNTIL, DNA 74t
R8N ITHIRT D NLS OREREIC K D BEEAL D
CAN/Nup214 IZ#5 & L, BiE ETHEL T DNA
EENICREI RS ZENHSNERS>TVS,
DED BB Y —2H WD LITXD,
FESTHAMIEL T H BRI U TR Wi BT

ERTZENHSMNER ST ZOLDIT, BT
PEEEE DFESLIY, BRBITHERTFO RO -2k s
EHIIEEBLTERESALD.

5. MREAENRE(CEDWoBLRFNY YRR

DAk, HIfNENRE & I3 5 72 D Okk & IRik & %
HWALTER. LML, ZThHs0b0DIFEAE
3, a7 O ZAHEMOWBICEES>THD, #
AT O ZADFETEMAEDE D EWD EHTIC
BIL CldELERER LOBEBTH D, SHBROELRT
FUNY —FZTFHBICBWTIE, TNETNOHEAEN
REICHEET 2K D, BRETANI Y —ITHAAD T
ENIEFICEETHS. Lnl, TOHREILETTD
LTI, xRz TFrHNTEDREERKEL T
27, TDOEEMILEHEEZORRICEDLS 7 1 —
RNy DB ETH 5.

UL, TNETOBGTREBEREIZBWTIZ,
ZDFEEAEDHDMETAENIZT I N Ty b, T
DY, BETRBEOAZBEREILEZDDOTHD, 5
BROMBNEIREIX T Iy IRy 7V ZADEETH>
7z, ZOBEWKT, ZHETORBIIRTHEENTDH
SREEALD. bbbl UAINART Y —IT
Lt e 2 NIRRT Y —2WEIRLERIBEE2D
IZ, Fig. 21TRT XD MBI EZEEL TS, Fiii
MRtk & LT, BEERDZTIANINANT Y —EH]
RDONTART & —OMIfdNE g% ik L, [ETH3)
FENZ) e o Tnwbs0nENS, 95k
FERZHSMILZET, RS 2ETZBHFEL,
BHTHENOHIETH D, L, BEHNELAT
FCHIUL, SHICHNEIREZHEML, A%
TS ZENEETHD. TOXIBT 11— RN
v 7 I)—T1F, NITXRZH—%kBOHMBFREIZR
5EEFEZONS. LMLLEBYRS, INET, EEF
OHifaN B 2 T B]ILT 5 kiR EENEE L)
oD, TOXDREIKIIENS Z ENRE#ETH >
o, INETHESIE, EBMBAIRZESZDIT,
Mr#EE PCR 2, BETOBNERTED
HEICEFLTERZ SO LML, ZOHEELYR
V—=L/FAVY)—=LRIIATEE, E~7 0N
J—)VH B INRES S E O ROEM S XD,
IEFICFROMMND HIETH D, ZOMEEMFRT
X<, bbUIHkELL —F —BEmEEE H Wz,
IRY—=L/UVYY—LA, MAE, BENOERT
BZEFERICHET S HikmzRE Lz Y 8571
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Fig. 2. Development of Non-viral Vectors Based on the Quantitative Comparison of Intracellular Trafficking with Viral Vector
For the efficient development of non-viral vector, it is useful to identify ‘Why’ and ‘To What Extent’ current non-viral vectors are inferior to the viral one from

the point of view of intracellular trafficking.
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CIDIQ : Confocal image—assisted 3—dimensionally integrated quantification
Endosome/Lysosome: Lysosensor DND-189 | ( . w " )
‘ Total pixel area of S J (cyt) = ZS (Cyt)
Nucleus: Hoechst33342 ‘ S . n
_ | rhodamin—labeled pDNA in s (end/l S) _ Zs"(end/l S)
each organelle J Y A Yy
i = = 1 '
in each XY-plane (Z=)) S(nuc)j :Zs'(nuc)
_
o n
S(ey) =28, (eyt)
Total pixel areas of rhodamin— J=l
labeled pDNA S(end/lIys)=Y_S", (end/lys)
in each organelle n el
in the whol Il
in the whole ce S(nuc) = ZS'J (nuc)
- = J
-
( Total pixel area of labeled-labeled pDNA in the whole cell:
S(tot)
- S(tot) = S(cyt)+ S(end /lys) + S(nuc
Endosome/* =@ L/ ( ) ( Y ) ( Y ) ( ) >
Lysosome  ‘Sheae’ S(evt
b Fleyty=@9)
Fracti f pDNA i oo
raction of p in S(end /s
each compartmentto ~ F(end/lys) = M
the whole cell S( cf(mt)
nu
F(nuc)=———
S S(tot)
Fig. 3. Methodology to Quantify the Intracellular Trafficking of Gene Vectors Based on the Confocal Images

After the transfection of rhodamine-labeled genes, acidic compartment (e.g. endosome/lysosome) and nucleus was stained by Lysosensor and Hoechst 33342,
respectively. Z-series of confocal images were captured by confocal laser scanning microscopy. The pixel areas of cluster was used as a index of the amount of

pDNA.
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Fig. 4. Comparison of Ttransgene Expression between Adenovirus and Lipofect AMINE PLUS

A: Transfection activities were measured at indicated times after incubation with a optimized dose of 200 copies/cell (adenovirus) and 6.7 X 105 copies/cell
(Lipofect AMINE PLUS). B: Luciferase gene expression transfected by Ad (triangle) or LFN (circle) were measured 6 h after incubation at the indicated dose.

JU A i3 LipofectAMINE PLUS 2 N5 > X 7 =7
ar, 31°CTlhA>Fax—brL, filaz
[ L 7=z. DNA Zflfiti L, real time PCR IZ& D
EFEL, MET p-actin DY ) AREILITHREL

2. 37°CA >F aX—FRFOH D AAZNERIT,

Lipofect AMINE PLUS T Dose @ 45%, 75 /7
1 )V AT Dose ® 10% &, Lipofect AMINE PLUS
DHBHNEHTHO, IE—KTH 1 HELLD



No. 11

1055

DNA 2SELDAEND ZENHS M ER D T2,
BT, HIFANBNEEIC D WTHT L=, SBITRL
72& D1z, CIDIQEICK VD EAINHA R T ITHEET
BT OEGEHET DI ENAETHS. U
JWE AL PCRIZE S TREAMMEAIWD AL N
ERTF I —BOHRMEIZ 20 S OMENRES &
ERNIAHZEICKD, AINHRINELETEEZEN
TEHZEMARETH D, 7T/ TAINAIZDNTSH,
CIDIQ ZFIIL TP T/ UAIWNADEF NI FT
NDRIEZEBH LIz, 75 /) OA IV ZITBNTI,
TILAZDHDEITNINT DI EEIAAHETHS.
AREBIZBWTIE, 757/ UAIADINES >IN
HThDHANFY % Texas Red ik D SX)L L
7=, FOfEH, Lipofect AMINE PLUS & [A#, T
CRY—L TV —LITRTET B & ETHEA,
MR ICRIET 5 & 3R BicBlRa Nz, —74,
ENIZHIRO ST FIVOIRFESED SNz, 7
T ) UV AT OR, &R ETREL, 7
T IIAINWADT ) LIRS >IN LT 2 2
EMS, INSENOT T FIVEEBEHRDT T ) oA
WADT ) AEZRL TWERWEEZ NS, £
ZT, 77/ 9A4INAYT ) AOKNBITEDEHIC
DWTIIEHEEZITY, U7 1 LPCRIZES
TERZEITO . HIEIEWEHBEZTTY, BET
BEERLULHEE, 1HE4Z0M0AENLT T
S IAIVADHK] 36.6% 1AM T S 7.3 A =D LI
HFIELTWA ZENHHSMERS =, Figure 51213,
CIDIQ FUA) 7IVH A I PCR L D& SN H XY
5 — ORIENA I 35 ANO FIERA N E L T ]

LFN

End/Lys
47.4 %

Total
3x105
copies/cell

WOWTRLTWS, I A T a k1l
MTY 5 /w1 )L AL LipofectAMINE PLUS X 0
HELKIIHA L TNWB I ENHENETL o720,
ZTONRIIBLBEREETH D, MENBEDOENNS
I, RERBEBLBTHRIEDEOEZIHHATS Z LITAR
WHETH 5.

BEIC, BBITRICDODWTHEKZIT 2. NI

FET % n T 81%, LipofectAMINE PLUS Tt
FRE<, MREOERTHRIEZRTOIT,
Lipofect AMINE PLUS @ /i i k& Wi £ < @ O
E—BPNBETH D ZEAVRSI N SNz,
1 3 —%7-0 OBBITEROBEFRRMEIL, 7
5 ) %A )LV A DF N Lipofect AMINE PLUS & D %
BERICEWIEZRITHERTHD, Z0EIFH
8000 (55725 Z LML M LIRS . LMo T,
LipofectAMINE PLUS & 7 5 / W1 )L 212 X % %
BshROZOLRIERIE, FiZ, EBITHROREEL
RIZHDZENHSNETR S T2,

b, AMEICIOMBANEEISEAADI
&, Bia#EE LT, BNBERRICOERT S
MBS M EIR o2, BB A A, AUFZEITHIE
WENREOEEM 2 KET 25O Tidawn., HlgnNE
HE SN BRIZES TORA>THBD, E20
TOv A TIkE->TH, BETFORHFIIED LN,
AFEST, MfENEREEHIEL 2 BT, T5ICEN
HRELHHTINEND D END EEREREZRT
bDOTH%., 5%, BNEEOA A—I 2T HED
Wiz <EedbiT, AFHRET 1 —RNv 7T D
ZETENERNI Y —OWELZHIET I ENHEET

End/Lys
30.3 %

Total
20
copies/cell

e

Fig. 5. Comparison Intracellular Distribution between Adenovirus and Lipofect AMINE PLUS
Intracellular distribution of adenovirus and Lipofect AMINE PLUS at 1 hour after the transfection.
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