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2 9. oy} ol :EAH polyethylenimine(PEE ©]4-3 plasmid DNAS] A% Zo]& 73 A8k
71#] agarose assayel] 2|3} 2, 10, 25, % 50KD PEI®} DNAS| S318-gh42] HAu|g-& Br}ehol|i= od kg ut
A| sk, #2] PEI nitrogen/DNA phosphate 23} 1]-8-2- 1.5-2.0(nmol/nmol) & v}ehdt}. o] B )52 o]
43 COS1 A EA o] = 2KDS zﬂz]s}j_: naked DNA®] tu] Ho|7} Z7}gx, o] Soj|4] E3] 25KD
PEI+= A4 Ao]x71ollA{ DEAE-dextran 3-2- lipofectin Bt} tha 27158 Ho| &L Balc}. In vitro A EH o)
2] 2 PEIDNA ¥ 7.6-133(mmolnmol)o] 07 4 S5} 25 42 o] 2= u] g urh 4] Lpehyte}. Loie]
pHeY e Hol42] Wshe 2 flglont A Aush ok ) ZoKieh AE EAMe)} B4 94
AAAEAE AHE-RE liposome formulationg PEI/DNAAS| £913}gich. o A}, PC/PE 4 & o] 9]
% 7$+= 25KDE AlslaE PRI 25y of 22 2j¥4 95 o v} Holgo] 2-2.5 w4 Z7}4c}. 2
2u} PEI9} 22 ofo] 241 2] DOTAP/PE &] ¥4 4] charge repulsion 2H-8© 2 ¢ 3|2 DOTAP/PE =
B} Aolrt Zhashe Ja3-2 R elr). Liposomal PEIA| 9] A £54 2 PEI 2=l of Ko} % cell survivalo|
10-20% A5 Z7}3lc}. o] AHEL PEV} @502 % & MolAl2 2hg 3 % oh)z} A LXA Lule] 7}
5% 584 2 24e] Bobael DNA $SALE o] § F & 9l o8 2 gt

ABSTRACT. The transfection efficiency of plasmid DNA was inspected using multi-cationic polymer, S, 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. In 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 or 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 PEI. 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 polyethyleneimine (PEI)
and various phospholipids. DOTAP : 1,2-Dioleoyl-3-trime-
thylammonium-propane, DOPC : 1,2-Dioleoyl-phosphati-
dylcholine, OPPC : 1-Oleoyl-2-palmitoyl-phosphatidylchol-
ine, DOPE : 1,2-Dioleoyl-phosphatidylethanolamine.
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nmol amine nitrogenol] 3Jw3glc}. B-galactosidase &
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Hol2 ZHM(P-gal assay). 5% CO,, 37°C, 10%
FBS z18]w 3447} & DMEM nljekaloll 4] COS1
A ZE X1 A)7] 2 Opti-MEM1(Life Tech) ulj ool o]
A Zo] & AlsRIc). 96 well plateo] A|E-E 20,000
cellsiwell2 723 31548 Fo}. A ZE Opti-MEM1
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2 o
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plasmid DNA®] 80 pg/ml(1 pg plasmids=3 nmol
phosphate) A -&-a)-& HS9ic}. Al EA 0] S A1}
717 PEI$} DNAE PBS$} Opti-MEM1 sjoke oz
sty Agu gz Egste] oF 20¥7 § F
agarose assayE A A|ZrhHFig. 2). DNA 5 g5
nmol of DNA phosphate)ol] thal 2 7}%]i= PEI ¢fo]
Wolda%E DNA2| %3} §$557} wolxlon, £

gt Al = A Abgkglol 20 nmol2] PEI nitrogenol| 4]
2KD 10KD 25KD 50KD PE1
Marker | 1 I 1 f 1 I ]
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Fig. 2. Agarose assay of various PEI/DNA complexes. Various PEI/DNA complexes were produced by ‘Materials and

Methods™ and analyzed by 1% agarose assay.

1999, Vol. 43, No. 2



196 TR - 2R FPE

28 $5%, & DNAS] 20|21} PEIY] ¢fo]o]
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7Fl et SOKDE Z71sichr) 7F48ch & 5, 10,
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Fig. 3. Comparisions of various PEIl-mediated transfec-
tions of COS1 cells. Cells were transfected with the
plasmid DNA complexed to various PEIs. 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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w23}l a1, PELZ} 245 DNA 2HHA & o] & =z
ol thy] &A0] glglct. 53] 20 nmol®] 25KD
PEI+= 1.5 nmol DNA F:2¢ S0 H53H4 =&
Aol &g Beoh a3y AZFAS vlas) 2 2
5} 25KD PEI7} ©]E- commercial kit®c} 2k 1.5-24]
AL o 7k Ao vepgol AL kitg] Lipofectin
3} Dextran-DEAES] % cell survival-2- 90-95¢1d] ®}
8, PEIS] % cell survival-& 60-702.2 vyeldch(Fig.
5). 28|32 AlEAoele] r|x|& 25KD PEI £99] pH
BEHE AR ) HAY 2N 9] pHE
5.0, 6.0, 7.0, 78] 1 8.02.2 A F AlEAHe)E Al
A&k A3k, A 8] 797t 25wkt Aubde s
pH?| 32 ¢l

TEX/DNA S| 2|X& =], A A3y
ol A A2 0] E 7] E3 PEI/DNA B £-o|4]
AEEA Holg A PEIR Q13 A ESA 7H4
£ 8 AAAE EAE 0] 83) B 2SS AXE =Y
gt A= =2 -L DOTAP, DOPC, OPPC, 18] %
DOPE o]u] ofo]-24] 2|E¥& 22 DOTAPPEE F
) 8]X402 DOPC/PE @ OPPCPE A~HE =
]l3it}. DOPCe} OPPCE Z2 PCAA Faloht
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B—galactosidase Activity (mtJ)
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Fig. 4. Effects of various liposomal PEI/DNA-mediated
transfections of COS1 cells. Liposomal PE/DNA com-
plexes using DOTAP/DOPE, DOPC/DOPE, and OPPC/
DOPE systems were prepared as described in ‘Materials
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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Bltipofectin MDEAE-Dextran  BAPEI(10KD) EPEK25KD)

EEPEI{50KD] MDOTAP T0OPC BOPPC

% Cell Survival

mxmxzmsssEEEssEss |4
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Liposomal 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 PEI/
DNA complexes and 42h postincubation. All data are
presented as means +SD from at least three separate ex-
periments.
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