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Abstract: Recently, various cariers prepared by the modification both cationic polymers and liposomes have been
examined. In this work, we prepared the lipid with polyethylenimine (PEI) to investigate the possibility as effective DNA
carier. Cationic lipid (PEI-DSPE) was synthesized by the reaction of PEl and 1,2-diacyl-sn-glycero-3-phosphoetha
nolamine (DSPE). The liposomes were prepared by the concentration changes of PEI-DSPE for amixture of 1,2-distearoyl-sn-
glycero-3-phosphocholine (DSPC), L-a-phosphatidylcholine, hydrogenated (HSPC) and cholesterol (CHOL ). Particle size
decreased as PEI-DSPE concentration increased. In addition, the charge of liposome surface increased to positive value
according to increasing the relative of PEI-DSPE concentration. The complexation of DNA was confirmed by gel
retardation assay and fluorescence measurement. The surface charge of liposome/DNA complexes increased as the
lipasome concentration or surface charge of liposome increased. In conclusion, we confirmed that the prepared liposomes
have the possibility asa DNA carrier.

K eywor ds PEI-DSPE, liposome, gene carrier.

AR fAAE A4

Aoz AA Barsle] Aesh

Ea¥al

2 e s, oSl MEEM J15S FsHE A0 Bt

A4 g 44 Aol ol AWe AmaAd ohdel  AEe] B E&RA Ade] B A, AYE fAAA) B8
£ A oujsin] ABAe AYAnsks Aol AmWowM A Bfe] o Fojxlo su, a1 W) Fio] i, U AR
el o] AR Rt A0 BHL ASAG A7l AeA 2de] shsdlol Bk M ZA| vlolesy W) vt
7 el ok FoiE T AEfor) f84 A Ade] 2l olelay HEz pREd. dEzplole)ero ving S ofd oy}
2 AgRE AANEE AYe 20 AR gl Am oleladeno vingy™® 2 obdli el vho] 2 2(adeno-aspdated virus)
otk SR sl nolel 2 WEE GAA AW &% 2 %4 W

TTo whom correspondence should be addressed.
E-mail: mskim@pado.krict.re.kr

277

o kg st ohagel FAlsh WEe] A
o] Z7)el) Aol glek. whole g WEle] o]ed B
Aai7] $1stel A7) Alae Hnjolel sy e

=
= T



278 R

A B o g3tu, o] e

ol ola) Baae Bgska 1ol
3

2
Zaodo|(PE)S 5 oS Uehd F e aEAkEA
A7 DNASH 53415 A5, A U= Eoi7F DNAQ] diF-&
< endocytic vesicleell #7231 9lom Hudk st A AEd=
WEE F How oFshA k. o] #AelA PEIY proton-sponge
a3l oJ3) DNAS] WEo] golalA|7] wiel g A o]
1S E3) invitro X in vivooll A Bl =S Ay F8S UER
027 ol 2l EFe] el §4A ddago] v 54 A

ot o] Hrhe= AS didstal tdshdA e

= ol Al A BlxFe] AHES A9 dxE
Zezeol] igh Avt 2] e Fo|mP® 53] Yamazakis
AEF A Fold AEAR] AdED oS ] 7t

sl Mg 1ol 2EF wlel uelsl ah wowm doled
& FASROT B A3

=
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2.1 Aok

Z o Aol WI(PEI, Mw; 600 g/mol), &FEleletslo]=gle]=
(GA), 1-[3-(TImEoln| )z 2 )3 o ElFlE R T]oln| = lo|mr Tz
2}o]| =(EDC), 18]3L N-3to]| =2 A]-Z2A10lH| =(NHS)E Aldrich Che-
mica Co. (USA)elI4] T-d3te] AM88I3it) 2l 2&S Azstr] 91k
A ZA 12t 2Hol2 - Z | A 2-3- E A F ol ehSolT(DSPE), 1,2-
2ol -2 A 2-3- XA XF(DSPC), L-o- X~ EdE/
(&o-3lT =2 AUE] =) (HSPC), 18|31 8| 2=HE(CHOL) Avanti
Polar Lipids Inc. (Alabaster, AL, USA)oll A F¢d3}o] 2188131tk DNA
= pEGFP(45 kb, Clonetech, USA)E AH&-31%1 a1, F49& MWCO
1000(Viskase Co., USA)S AR&-3lqitt wldzl S=eo]l=(MC) 2
SREEEL EFAIRS ARSIl

22 717]

PEIS} DSPES] AT 2 72 B2 IR 7|22 821 005 wids
o] HEHHEAIHTMS)S £33 CDCly(Aldrich Chemica Co., USA)
= gujE 3lo] 'H-NMR(Bruker DRX-300 FT-NMR Spectrometer, USA)
S ARt FANE RIS, HET ARACE HEFH
7] (Buchi Rotavapor R-200, Switzerland), Z=o-3F 24 7](Ultrasonicator,

Z2|H, A297 A|3F, 200540

1

LA

500, Fisher Scientific, USA), 7}+%+<71(Northern Lipids Inc. Canada)
E AMS3ISIth AlzE fEEe] dxAv|ek A 4L @At
24X (ELS-8000, OTUSKA Electronics Co., Japan) S AH8-5151.0.1,
Az 2 EFT DNA S 8432 RAGE(Rapid Agarose Gl Elec-
trophoresis, RGX-60, Cascade biologics. Inc)E AF&3lo] #el&lqi).
Wk 3 542 Pt (4500, Hitachi, Jpan)E ©]-8-31]
ek o=y

23 71=AI Q80| TUE PEIS| &4(PEI-Co)

H
2o AL AXBEIITE PEI(06 g, 1 mma) S 93] Az B u)
o EefaFe] Yal MC 60 mLE §3lA1Z] & 10 mL MCZ 8-3)14]
71 GA(0.0011 g, 0.01 mmol) -8 1 mL/mind] &2 H7tsigion,
g2l A 10A17F Bt wHksHHA] §REAIA FUTh v & 20 C
AN A7) S ALREle] MCE AASKI L, %% &= TH3A]
aFo] =99 PEI-CoZ sk

24PEI-Co0l DSPE2| J12§j ZE(PEI-DSPE)

PEI-Cooll DSPES] 1 ZE®E v 22 Bgoz 1gsieint.
PEI-Co(0.5 g, 0.83 mmol)Z EDC(0.1591 g, 0.83 mmol)2} NHS(0.0955
g 083 mmo) 12]a F2IZXEFE SO mLE & HUxH T v &
2ol Wi 2ol 308 Bk wAl7|E 1S H st
DSPE(0.6208 g, 083 mmo)E FRZEE 20 mLE &3NAZ T, vh3
¥ PE-Co7} &38l50] & Sl Zakaso) DSPE £ H
718hlal 10A17E Bt wnksh WHSAIFATE wkE $ 20 CollA]
ATHUINE AMESle] SR22XES BT AAANRL, Ty
2hTo) golglE PEI-DSPE P4 EAS SRR &AM §
Aol gof 2 CollA] 72A17F §9F ¥ FAE AAJste] wbg &
TES AASIGIE B B4 Bl A fds FANE
Z3to] 9% 4~& % DSPEZ| 2l EH PEIE 3]

25PEI-DSPEZ} &7t 2|ZF H=X

YEES FsHE A AAES 10 mmo = 1432, DSC,
HSPC % CHOLS 10050:309] & H[-&=2 1142 31313, DSPE 10
mmol ¥} 44 E PEI-DSPES 10, 20, 30 2 409] & H|-&2 W3lA)7]
o 2 XES A% tHTable 1). DP102] A% WL ool 2t}
ks dzxE T2 k=3¢ DSPC 00415 g, HSPC 0.0240 g,
CHOL 0.0061 g, PEI-DSPE 00071 g ¥ 22X 5 50 mLE 718l
A3 LA F Fd SV o]l FREXEES ¢

AASkL Bt Fepad vhete] AR o|Fold g 38 U

SRR T =)

(il
)
o
¢}
o
%

©.1, 10 mmol PBS(phosphate buffered sdling) 20 mLE %315 5%
F AR em, 60 CollAl 35 3l3lth 54-3ls #4dS 53]

AN e F43 slEde -70 T 60 CTollA 24z} 58 3t
Aoz AT 9 (polycarbonate membrane pore size: 100 nm)<-
40 ColA AAste] BxFe] YAa71E =43tk

Table 1. The Composition and the Formulation of Liposomes Mo-
dified with PEI

Name Composition Molar rati.o of

formulation
DPO DSPC:HSPC:CHOL:DSPE 100:50:30:10
DP10 DSPC:HSPC:CHOL :DSPE-PEI 100:50:30:10
DP20 DSPC:HSPC:CHOL :DSPE-PEI 100:50:30:20
DP30 DSPC:HSPC:CHOL :DSPE-PEI 100:50:30:30
DP40 DSPC:HSPC:CHOL :DSPE-PEI 100:50:30:40
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Figure 2. Particle size of liposomes(DPO, DP10, DP20, DP30 and DP40)
prepared by using different ratio of PEI-DSPE for a mixture of DSPC,
HSPC and CHOL.
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Figure 3. Zetapotentid of DPO, DP10, DP20, DP30 and DP40 liposomes.
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Figure 4. Particle sze for the DNA/liposome complexes formed with
concentration changes of various liposomes(DPO, DP10, DP20, DP30 and
DP40). (-l-DPO/DNA, -@-DP10/DNA, -A-DP20 /DNA, -¥-DP30/DNA
and -¢-DPA0/DNA).
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Figure 5. Zeta potential for the DNA/liposome complexes formed with
concentration changes of various liposomes (DPO, DP10, DP20, DP30
and DP40). (-E-DPODNA, -@-DP10/DNA, -A-DP20 /DNA, -V-
DP30/DNA and -¢-DP40/DNA).
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Figure 6. Gel retardation assay of DNA/liposome complexes. Lane 1
indicates naked DNA as control. Lane 2~6 indicate the complexes at
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