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Research on pluronic P123ylated polyamidoamine dendrimers for gene delivery
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[Abstract] Objective To synthesize P123ylated polyamidoamine (PAMAM) copolymers and to evaluate the feasibility of

using the copolymers as gene delivery agent. Methods Pluronic P123 modified PAMMA copolymers were synthesized and
characterized. The cytotoxicity of the dendrimers was evaluated by the MTT assay using A375, 293T and HepG2 cells. The
transfection efficiency of the complexes formed by plasmid with P123ylated PAMAM was evaluated using HepG2 cells.
Results The P123ylated PAMAM copolymers had a high purity; the particle sizes and zeta potentials of the complexes were
suitable for gene delivery. P123ylated PAMAM could decrease cytotoxicity and increase in witro transfection efficiency.
Conclusion P123ylated PAMAM is a new copolymers agent suitable for gene delivery.
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1.1 #MH# & TR (polyethylenimine, PEI,
My =25 000) 1 PAMAM (G5. 0, My =28 826)
F 2 Sigma A w3 M JE 3 P123(Mw =5 780) 11
T E BASF Al =AW T 1 35 5 f 20 4k 2
m A PR R N-F2 R 59 30 6 W2 e (NHS) W T | 16 4E
KA BB & A B A Al mPEG-SPA (4l >
98% , Mw=5 300) W T3 ML EWHARARL
Al BT (B 4 i 14 0000 I T b i 4 5 BL
KA BR A 7l ; Plasmid Mega Kit J5t b7 K e #2 B
F G T E Qiagen 28 A 5 WA (1 Wk | B BE 2 LY
BRI E Oxoid 24 |l 77 il s BCA X5 & 1 F 3¢
[E Pierce /A Al ; 5¢ Y6 2 B A M 57 & W F 26 [ Pro-
mega 23 Al ; pGL3-Control Luciferase Reporter Vec-
tor I F 3£ E Promega 24 Al; JR&E H B . MTT,DM-
SO g T3¢ [ Sigma 2~ 7 5 41 8 15 37 W LA K iR 4 i v
(FBS) ¥l T 3% E Gibco 72> Al; 293T, A375 #l
HepG2 4l 55 — 75 B2 K 2% K1 B2 B 55 5 12 i F}
s A Milli-Q Plus K 4lifk R4, HAb il 55344
Gy AT A,

1.2 Pl123 #5974 BT P123(0. 550 g, 0.5
mmoD & T 40 ml B2/ “E B (RBIL 3 : D,
I =560, 149 g, 0.5 mmoD) , E i FHEFFE %,
N4 B VR B 5, BT AR AR R R T 20 ml Bk
F2RA 10 ml oK R SR AW, A NHS
0.137 g(1.2 mmoD) , A 0. 2 ml JB/K =2, 4k &k
Pk 4 h, HhEZS TR FRE R T 50°C 100 ml &
M2 TR U IR A R AR R R R R
B A ENEAL Y, — 20°CIR-A7, 3 YR Ny
80% ~85% .,

1.3  Pl123 & PAMAM # & & ¥ PAMAM
(0.29 g, 0.01 mmoD # T 10 ml 1y PBS(pH 7. 4)
o, 2 BEOAS [A] BE UK BB (0. 01, 0. 02, 0. 05 1 0.1
mmoD A G P123, ZWHBEFE 24 h, FIARER
BT 72 h IR ZZ AN P123, % T I 417, 15 3
AFEFEA R REGY . GRBELWE 1, REWW
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1 P123-g-PAMAM & A % 2 &
Fig 1 Synthetic scheme of Solutol-g-PAMAM
PAMAM: Polyamidoamine
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EWOR A IR BE 30 s, FIRBCE 30 min, HlHEZ AW,
FHRLAR ) Zeta HLALIN 22 A (5% 18] 5 IR SC 28 ) W 58
1 Be v Ar, P 5E 45 . 25°C L [ E A 90°, % K 600
nm, FHHEEYFITIE 3K,
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1Y 52 6 R AT B A o R e rL Uk, DA 8 7E AN [R] NP
LT REGYXT DNA MG, BIREF1%
(W/V) BEIEWEBE I (& 0. 5% EB).1 X TAE % b
R 70 VL HL UK ] 60 min, 284 45 B (it
2 HBHEA RA ED WL I,

1.6 @mie3zd ¥ 293T 4008 T DMEM 5 55 ik
(% 10%FBS) . A375 Fl HepG2 & T RMPI1640 %4
FRWCF 10% FBS) H1, T 37°C . 5% CO, 18 i 55 72 4
R,

1.7 EbthmiFErwal e ¥ 3 Fan i
0. 1% BEmE+0. 02 % EDTA {4k . 4580 T 96 fL AR (£
[ Costar 4l M1 72450 . 40 M3 & BE 35 3] 50 %6 B m
A RMPI1640(5 10 % FBS) 8 DMEM (% 10 % FBS)
R g2 1595 24 h AN & iR 3] 70% ~80%.,
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24 h W BB IR A 0.5 mg/ml MTT(PBS MiF
L PEBR ) 100 1, 37°CHFE 4 h, W2k LW, fm
A 200 1l DMSO,#&% 10 min, 7€ 492 nm K 40
SECTEE (D)HE, PLR 2T AW Ak 1A 40 i 45 0 xf
MR100%) . HHEAX . WG I (%) = (Dsga/
Dy ) X 100%

1.8 Ab4Mmpnstn 2 ¥ HepG2 40 M i 18
1X10° /mlf) % AT 24 FLAL (32 Costar 41l
K280 L BEALINA RMPI1640 B 32 (& 10 % FBS)
1 ml, 55 5% 24 h, B Yenl, e b JC i 7E B9 B 320, A
200 pl A N/P E G H P& 100 ul REWH
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B & AH E-CH.-H oo it + 1§, K 2C B P123-g-
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B 2 PI123(A) ., PAMAM(B) % P123-g-PAMAM(C)#J' HNMR B i
Fig 2 'HNMR data of P123(A), PAMAM(B) and P123-g-PAMAM(C)
PAMAM: Polyamidoamine
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Tab 1 Characterization of the synthesized dendrimers
P123 : PAMAM Relative
Copolymer - - b
Feed ratio  Graft ratios molecular mass
P123-1g-PAMAM 1:1 1.12 35299.6
P123-2g¢-PAMAM 2:1 2.17 41 368.6
P123-5¢-PAMAM 51 4. 96 57 494.8
P123-10g-PAMAM 10 : 1 10. 85 91 539

“; As determined by ' HNMR analysis of the copolymer samples.
b, Calculated based on 'HNMR data assuming that all polyether
chains in the copolymer samples are linked to the PAMAM. PAM-
AM: Polyamidoamine
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Fig 3 Particle sizes of complexes at various N/P ratios

N/P: Nitrogen/phosphorus. n=3, x=+s
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Fig 4 Zeta potential of complexes at various N/P ratios

N/P: Nitrogen/phosphorus. n=3, r=+s
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Fig 5 Results of agarose gel electrophoresis of complexes
A:. P123-1g-PAMAM; B. P123-2g¢-PAMAM; C. P123-5g-PAM-
AM; D. P123-10g-PAMAM. 1:N/P=1; 2. N/P=2; 3. N/P=4;
4. N/P=6. PAMAM.: Polyamidoamine
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Fig 6 Cytotoxicity assay of three types of cells by MTT
PEI: Polyethylenimine; RCV: Relative cell viability; PAMAM: Polyamidoamine. A: A375 cells; B: HepG2 cells; C;: 293T cells. n=6, =+
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Fig 7 Transfection efficiency of the complexes in HepG2 cells
RLU: Relative light unit. n=6, 7+t
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