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Fig. 1. Formation of ternary complexes with anionic
charge.

Table 1. Particle size and {-potential of the complexes.

Complexes Size (nm)  {-Potential (mV)
pDNA/PEI 65.4+15.8 +55.5+0.7
pDNA/PE/polyA  52.0+14.4  —18.9+0.4"
pDNA/PEI/polyIC  40.2%8.3 -19.6=+0.2"
pDNA/PET/a-PAA 84.5+3.2 -39.7£0.1"
pDNA/PEI/0-PGA 85.1+8.0 -22.9%0.6"
pDNA/PEI/y-PGA 88.9+3.8 -28.4+1.3"

Mean=*S.E. (n=3), ™ : p<0.01 vs. pDNA/PEI.
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Fig. 2. Aggregations (A) and cytotoxicities (B) of the
complexes.
(A) Each complex was added to erythrocytes
and agglutinations were observed by phase
microscopy (400 X magnification). (B) B16-
F10 cells were incubated with various com-
plexes for 2 h and cell viability was measured
at 24 h after treatment by WST-1 assay. Each
datum represents the mean+S.E. (n=13). ":
p<0.01 vs. control.
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Fig. 3. Uptake efficiencies (A) and transgene effi-
ciencies (B) of ternary complexes.
B16-F10 cells were transfected with complex-
es containing pCMV-Luc and Rhodamine-PEI
(Rh-PEI). Twenty-four hours after transfec-
tion, fluorescence of Rh-PEI (A) and lucifer-
ase activity (B) were evaluated. Each bar
represents the mean=S.E. (n=6). ™: p<0.01
vs pPDNA/PEI complex.
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Fig. 4. Effect of the inhibitors on the uptake efficien-
cy (A) and transfection efficiency (B) of
pDNA/PEI/y-PGA complex.
pDNA/PEI/y-PGA complex was transfected in
medium which was at 4°C or contained vari-
ous concentrations of y-PGA and L-glutamic
acid. Twenty-four hours after transfection,
fluorescence of Rh-PEI (A) and luciferase ac-
tivity (B) were evaluated. Each bar repre-
sents the mean=S.E. (n=6). *: p<0.05, ™ p
<0.01 vs control.

106 3 Al 4~ Vol. 71, No. 2 (2011)



W 2 FBLEAR T X7 & —ORFEI L7z V.
5. y-PGA HEELERFNYT 2 — DRI ?

5T, FEXRLEIMARNF A v EOBETRY
¥ — & pDNA L DG HK%E v-PGA Z H VTR L
7= v-PGA BBRE T~ 7 5 — 2 B2\ L, 2
DAHHEIZOWTHRE ZTo 7. A5+ Yo EIR
T~ 27 % —& LT poly-L-lysine (PLL) % poly-L-
arginine (PLA), N-[1-(2,3-dioleyloxy)propyl]-N,N,N-
trimethylammonium chloride (DOTMA)-cholesterol
(Chol) liposome X DOTMA-L-a-dioleylphosphati-
dylethanolamine (DOPE) liposome # }i\»7z. PLL
R PLA 3 ARG D H FF VRS T & LCTHl
LbhTBY, EREGEIWD TEWV. 7,
DOTMA-DOPE liposome i lipofectin & L CTiliflk
SNTVLEETEARETH Y, in vitro TEHW
BETEARBRZRT I EPHAONTVS. E5HIT,
DOTMA-Chol liposome {Z DOTMA-DOPE liposome
LI L T in vivo IZB T 5 BIZ T RHAMETH W
CEPHESINTVS.

INHDAF A Y EDBIE X7 ¥ —L pDNA &

(A)

= pDNA/PLA pDNA/PLL

.E 10

$ 10 » 1010

=%

g 10 10°

=)

g 10 - 108

E 1

2w 107

g £

3 10 106

b
3 10 105
3 Non- v-PGA- Non- v-PGA-

coating  coating coating  coating
(B)
pDNA/PLA pDNA/PLL

~ 1207 120 =
£

= 100 I . 100

=)

<

S 80f 80

S

3

3 60f s

E a0 a0

=

> - -

5 20 i 20 #i
S [

120

DBERIT v-PGA 2RI L 724558, BHAEKROEER
AT &R T LR, RMDBT =F SR
BLI2F ) A ZOREGWNFEZRT 52 LA
WHETH o7z, F T TKRIZ, y-PGA HEEAE {5 TR
7 ¥ —® in vitro BT 54 %M L7 (Fig.
5. COfE, Iho7=F YO 1-PGA B &
227 % —1x B16-F10 filgic BT, Wa L7
FF U OBELET R ¥ =L FAETEERYD LD
BETRBBEZ R L2, 25D y-PGA B E
{5y~ 2 % —13 pDNA/PEI/}-PGA complex & [k
12, v-PGA [ZHERIN LY SAABERE %2 A L TR
AN ATHhTVEIDEHERENSL, E51,
V-PGA BEALE X7 7 —1%, MifaEE%2 K&
CYHELTwE IR L. 72, vPGALZH
W X 5T, WET 2054 YRR
¥ —ORIMIREEERBEMDPRKE S BRINLE LD
EEL TV,

Z T, BEIETNY ¥ —%< 7 ZANHRNZS
L, 6 RHEOEMLRFEIRZNE L (Fig. 6).
C D#ER, pDNA/PLA complex & pDNA/PLL com-
plex 13 ili ¢, pPDNA/DOTMA-Chol complex & pDNA/

pDNA/DOTMA-Chol
1010

pDNA/DOTMA-DOPE
1010

10°

108 108 T
107 107
106 106
103 105
Non- v7-PGA- Non- 7-PGA-
coating  coating coating  coating

pDNA/DOTMA-Chol pDNA/DOTMA-DOPE
r 120 -

SEn

%3k

P=0.063 100 —f—

L 80
60

]
1l E

Control Non- y-PGA-
coating coating

Fig. 5.

Control Non- y-PGA-
coating coating

Control Non- y-PGA-
coating coating

Control Non- y-PGA-
coating coating

Transfection efficiencies (A) and cytotoxicities (B) of various complexes.

B16-F10 cells were transfected with the various complexes. 22 h after transfection,
luciferase activities (A) and cell viabilities (B) were determined. Each bar repre-
sents the mean*S.E. (n=3 or 12), *: p<0.01, ##: p<0.01 vs control.
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Fig. 6. Transgene efficiencies of the various com-
plexes in mice.
The complexes were injected intravenously
into mice. At 6 h after administration, mice
were sacrificed and each organ was dissected
to quantify luciferase activity. Each value
represents the mean + SE. (n =3-5). *: p<0.05.
[]: non-coating and M : y-PGA-coating.
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