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2 9. o} ol zEA] polyethylenimine(PENS o] 83+ plasmid DNAS] HJE o] AR},
R agarose assayell 2]&F 2, 10, 25, 9 SOKD PEI®} DNAS] 3 5g32] 22 u|&-& Balekol s o gh2 b
7] 3kx, 22| PEI nitrogen/DNA phosphate 58} 8]-8-2 1.5-2.0(nmol/nmol)Z W}ehgth. o] 28352 o]
43 COS1 4| ZAo]ell M= 2KDE #2182 E naked DNASY oin] Hol7} 271411, o] Zell4] 3] 25KD
PEI= A7) Ho]Z7el|4] DEAE-dextran -2 lipofectin Br} tha 2718 2lo)g-& Balch in vitro A o)
2] # 74 PEIDNA H)= 7.6-13.3(nmolnmol |4 7. 3] 2843438 o] v| 82} BA Uebgr}. ool
pHol w-E Hol&9] ¥3te A gidert APzl o2k o Zohgck. A E Aol S47F4AE o)
[AAAE2HE AHER} liposome formulation PEUDNAA|S| 918}9ich. 2 Z s, PC/PE 4 2l E20] £
€ 742 25KDE Astze PE 95U o 32 2123 @5 of v} Aolgo) 2.25 9y Folyc}. 2
2L} PEI9} 218 9Fo] 4] 2] DOTAP/PE 2| 24 =30 charge repulsion 2892 23)2) DOTAP/PE @5
B Aoz} Zhashs G E5-E ¥ oiv). Liposomal PEIA|S] M 2542 PEI %Y of Bc} % cell survivalo]
10-20% = 3717k o] ASEL PEVL FHO2E F& WolAZ AL ¢ ¥ opje} MEEY ko) 7}
TU 384 249 A2 DNA S5A 2% o4 § 4 384 299

ABSTRACT. The transfection efficiency of plasmid DNA was inspected using multi-cationic polymer, 5, 10,
25 and 50KD polyethylenimine (PEI). The optimal neutralization ratio of PEI/DNA complexes by agarose assay
was 1.5-2.0 (nmol/nmol) without much difference in molecular weight of PEI. fn vitro transfection assay, most of
PEl-mediated plasmid delivery was better compared to the naked DNA. Especially, 25KD PEI at optimal
condition gave higher transfection rather than the standard assay of DEAE-dextran ar Lipofectin. To enhance the
cell targeting delivery, the liposome formulations were introduced using phospholipids., As a result, PC/PE
liposomes increased 2-2.5 times of the transfection efficiency of PEI single or PC/PE single delivery, but not the
case of 25KD PEIL. Moreover, the DOTAP/PE-introduced PEI delivery reduced the transfection of DOTAP/PE
single delivery. All these results proved that the PEI can be used not only good transfectants and but also good
DNA condensing agents in neutral/anionic liposome for cell targeting delivery.
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Fig. 1. The chemical structure of palyethyleneimine (PEI)
and various phospholipids. DOTAP: |,2-Dioleoyl-3-trime-
thylammonium-propane, DOPC : 1,2-Dialeoyl-phosphati-

dylcholine, OPPC: 1-Oleoyl-2-palmitoyl-phosphatidylchol-
ine, DOPE : 1,2-Dicleoyl-phosphatidylethanolamine.
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Fig. 2. Agarose assay of various PEV/DNA complexes. Various PEI/DNA complexes were produced by "Materials and

Methods™ and analyzed by 1% agarose assay.
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Fig. 3. Comparisions of various PEl-mediated transfec-
tions of COS1 cells. Cells were transfected with the
plasmid DNA complexed t¢ various PEls. DEAE-dex-
tran and Lipofectin were used as standard assay. All
data are presented as means +SD from at least five
separate experiments.
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Fig. 4. Effects of various liposomal PEI/DNA-mediated
transfections of COS1 cells. Liposamal PEI'DNA com-
plexes using DOTAP/DOPE, DOPC/DOPE, and OPPC/
DOPE systems were prepared as described in ‘Matetials
and Methods'. B-Galactosidase activity was determined
by absorbance at 420 nm after transfections with various
liposomal PEI/DNA complexes and coloring with ONPG.
All data are presented as means +SD from at least three
separate experiments.
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% Cell Survival
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Lipasoma- PEI'DNA Complexes
Fig. 5. % Cell survival of COS1 cells with various lipo-
somal PEI/DNA. Cytotoxicity was determined by the
MTT assay following a 6h exposure of liposomal PEl/
DNA complexes and 42h postincubation. All data are
presented as means =SD from at least three separate ex-
petiments.
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