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1 ZBES

L1 #R5E&

REY G2 F1 G4 W H Sigma 24 ] 3 AUT 4 Ak
B - L- 25 N R ( Boc-Phe ) FlRUT 48 5Lk SE-1L-1,
S/ (Boc-Trp) B FAME W % , 3R L S ak b — 0
g (DCC) =IO MR (TFA) (= S 55 R ik A4k
(o) AT B2 A AY 77 5 S A% 1 o D 2% 5,5 G 1R
H i) B kL pEGFP-CL 11 5 3% [ Promega 23 W), Jit
B 1 4 R E. coli JM109 [ Bk ; 35 g b VL 4k
CWE A-F5 2 FEWR % £ T 2 (HEPES) 481l 3 b 52
A A TR W] AR g Sk A b I Y T
(8 TEL IR 7 w1 B

Wit 36 Ik A 3% H-NMR /3 #7 76 500 MHz ()
INOVA 5l 37 25 480 0 A A 1 2L IR AX 1 38R 47 5
Perkin Elmer 2 7 89 LS 55 BI%5¢ 56435606 B AL H
TR AY 2 W BH W7 52 55 v 5 O 5 B 4 b 5 R B
EAWIRITAR T 2248 ROR 3 7 MU % 4% R,
K H Wyatts 24 5] Dawn EOS 85 5 Hi 5 42
QELS v L M ' S AN 5 kL 2 A b 4R i AR
Ak 3 VP-ITC {85 I5 i & 4 ( GE Healthcare /2y
CIDE [

1.2 BEMHENF &SR

AR R G WK 28 T G2 Al G4 K
Ui &M Phe ¥ Trp il £ 1. G4 &1 Phe 1125 38 40
T :0. 38 mmol JEF P Fe F1 0. 412 mmol DCC il
ABE 7 84 mg/mL Boc-Phe ) DMF 5 & (2 mL)
R T h 5L 5 A 2 mL %A 0.066 mL = 2 i
F146.9 mg G4 ff) DMSO %k ; 76 %508 4 11 T 4
PRI R T K, R FEH 4 40 mL 2Bk UL TE R AR
4000 r/min 1 10 min T 2.0 WA DLTE ; TLIED &
SR VE 3 WOITBR KW S ¥ VR T 1 3515 Boc-
Phe &/ i) G4 ( Boc-Phe-G4).

JE AR A7 R R A AR R PR A 4.0 mL
TFA Fil 1.0 mL #6035 bt J5 , % B8 T3 R
B8 hy B4 M 2 50 mL 2 BT IE S, 7E 4000
r/min F &0 10 min Y TLEY) ; VITE Y 4 4 Bt
BUE 3 WOFBR B G, R BT A S 315
Phe & 1fii i) G4 ( Phe-G4 ). Phe-G4 #% % 4L ¥R &
%' 'H-NMR 7£ 25°C F F D, 0 ¥ i s 17

Trp-G4 & il i #2 7, Boce-Trp [ ¥k &y 96. 5
mg/mL , HAl 2 R 45 14 [7] Phe-G4 1 il £ i 2.

Phe-G2 & ptat #2 o, G2 B in A & Ry 42.97
mg , HoAl [2 7 2% 14 [7] Phe-G4 1 il % i 2.

Trp-G2 4 i it 2 rf, Boe-Trp ¥ N 96. 5
mg/mL, FHA [z 1 45 14 7] Phe-G2 1y il £ i 72 .

pEGFP-CL §: A E. coli IM109 15 &1 45 WF 5%
TR BORL. 48 LB BE FR 35 35 (10 M 109 B 0
W B TR A5, 4 BRSO [ 18 ] 1 Jy v B2 OB A5 Bk
pEGFP-CL.
1.3 ZRBEHERE R BB ik

Zf#F 20 mmol/L HEPES 2% # ¥ (pH 7.4)
i) pEGFP-CL 5 R & W 8k ¥ AWl Lb (N/P) 2y
0.17,0.33,0.66,1.67 Fil 3.33 IRESJGTE 37T CTF
WFE 1 h AR A, E, 10 WL By & il 15
152 A WRE S AE 0. 7% B BB BE e vh 1 100 V 5%
- Fi247 40 min J5 B, B T 260 nm 558G T
AR G B 55 e 0t 525 0 1 BEL Y 4
1.4 R ZUEFEHHFE S

A WIRE S & IR T PTIR. 0,42 pL R
g mAE] 60 wL il 74 1 &2 & W w5 1R
A5 E 10 min J5, F 20 mmol/L HEPES 2%
PR K 5 3 W W B B 600 L. DL 600 pL & AT
0.42 wL Ak 2 8E 1 HEPES 28 M 2 1, FE 3
KA 260 nm Fl k& G4 600 nm R 43 51 I 6 4l
JoRL LA B R S SR R S G5 B . B, LAl TR
FEUETHE S B YRR S WORE X 9 5 BE T, DA
R B D ) N/P A (F IC, RoR ).
1.5 SHRBEHEHHELRE

TR FTR G W B AR 5y S T 242 0.1 pum 38 B
33 4k FR Y 20 mmol/L HEPES(pH =7. 4) 2% vh i
o BORLIR BE O 3 pe/mL; S mLSET C Y B
BWCE T 20 mL DG, K5 R N/P =0.33 )i
ARBYREBER. WRIR A Y45 ST 5 QELS
I FH ) DAWN EOS K i , 38 &3 ASTRA # {4
(Wyatt 23] ) W& A [ £f B2 't 5 Bl B 18] 22 Ak 5 H:
Ja ¥ MRE RS 2 4% R, f ASTRA B H 143
R F122 248 R, R H QELSBatch {4 ( Wyatt
N 8 o 9% AH 26 R B (two-order correlation
function ) 1 Stokes-Einstein J5 F£ 3K 5.

35 BCZ 10wl 1Y 3R G4/ 5L fil Phe-
G4/ TR & A W RE AT Z 41 N LT #R 2 min )5,
FHUE AR 7K 43 s L B e WA Rl T e e, BT 5
HL - 0 OB T LI A A T S
1.6 EEMEHRIR

REYEAR S kL4546 o B &= A e
VP-ITC kA7, 5280 20 BR AN 6 2R G W 44K i
ki pEGFP-CL ¥ F 20 mmol/L HEPES £ i ik
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il A5 o B SR 8.4 wmol/L Il 8.2 nmol/L £ i
VSV B kL pEGFP-CL WK & T 1. 43 mL [ #F
it J5 L, #E 300 r/min B 5 R G AR R
BRI L EE 20 s H E 10 WL (1 3 B i 2
JORLS W, L 25 YR (A 456 o R 00 A R BE
i AW AR WO 2 20 mmol/L HEPES %% #f
W . FNBR A W AR W B IS R G W3k
A5 R Y 45 & R0 FACR A Origin 8104 1 5545
SRR A A R R B SR
1.7 MEASUHNEEANXEARLIE

A 5E R F AR D 2% 5 B 4l i COS-7 i A7 41
Jfu 3 P A1 pEGFP-CL JFoks #% Y 52 5. #% COS-7 40
L% A 100 mL £ 326 1 5 m A & 10% FBS iy
DMEM ¥ 32, F 37 °C,5% CO, {HEE 5 W
U9 5 L 2 00 R 5 SR 5 AR AR 0 4 2% 37 °C
I e B G AL, 9 R B S 10% FBS [
DMEM 3% % W i A 77 0 5 71580 F ) — 35 95 W
PE LM% E 1.5 x 10*/mL )5 , 17 24 LR i 5 FL
Rm A 1.0 mL 40 & 7F W FF 24 FLARE T
37 C,5% CO, 1H R I A F o %5 74
TE WA, B8 T A ) TG Y R SR AR

REYE M T 20 mmol/L HEPES 2% i il
b, RISV EE R 10 we/mL B VA U6 5,50 F 200
L B 3R W RV TS A 24 FLAR I M
20 mmol/L. HEPES £  Ji i {2 fin #¢ 5 1A BUHE 2
(200 pL).0.9% NaCl %W A1FE 25 [ X IR, 24 {1
M F 37 C,5% CO, fHREEFRIEFRMNKEIR 4 h
o, B & 10% FBS By DMEM 5% 5% 5 4k 22 1%
7% 24 h. BA W EAR AR X B M 09 KN 1 4i g
BIEATHAE .

WA TR 75 35 43 G ) NPy 0.33 i 1. 67
4 JOAE 2 5 0 L. B i G 1 7 BORL & S T TR
AR 24 FLA R, FEAL A R A R A N S
we. L A, Sk A Liposome ¥4 4448 ] & ( Promega
N VE R BHPE X BB 0. 9% NaCl ¥ i h 25 11 %t
M. 24 FLAR T 37 °C,5% CO, fHiRE IR N
RF 4 h 5, E# R 10% FBS ) DMEM 535 W
AkSEREFE 24 h /172 h )5 SR A O ST
TR OTOCE AN MEH .

2 SRS

2.1 BEYHEHNERFRILE
M G2 Fl G4 &, 38 2k AR i 18 1 T 1 a3
. T Phe-G2,Phe-G4 ,Trp-G2 1 Trp-G4 %5 4 Fh 5

EWEAR. B 1 G2 1 G4 Fe H AT A B ey H-
NMR A% 45 5, Hih 6 =4. 65 gbJ 4t i s h i
Fpuget 0 o s I BAE 6 =7 ~ 7.4 AT
W55 Phe 1 Trp 45 #E' H-NMR ¥ 0 — 55, & W
Phe fil Trp #&Hi T G2 i1 G4 By A . I 1(a)
G4 W HFIFE R F U P 7E & =2.44 ~3.25 Z
B, 8 = 2,44 fb XN TR A YK i
(—NCH,CH,CO) [ Jii Tl A H 5 6=7 ~7.4
b Phe it T AU AL Z L, AT 453155 1 Phe-G4
T Uit R N R R 16 i B i 29 A 54. Trp-G4 , Phe-G2
I Trp-G2 7 iy 2 3k 2 1) 46 M 5 it v [] #E T 43045
5300k 48,11 i 14.

a
Trp-G4 | A m«l )
Phe-G4 A L MM
G4 ]
10 8 6 4 2 0
B
b
Trp-G2 b T |
Phe-G2 ] L
G2 , M
10 8 6 4 2 0
&

Fig. 1 '"H-NMR spectra of the dendrimers and their

derivatives of G4 (a) and G2 (b) in D,0

22 REVMBEERNE S YR RIKIEE ST
JORE A4 1 250 2H % 2 52 S AI 5 KK DR B S i 3% 1Y
B, X R TR A W AR S TR A 4
A IR WA XT FRLTE B T T R 1 B
R 2 fron. X F G2 M G4 T, kL7 BE I
T A% Y BH A B4 AR N/P O 0.67 i (] 2
LKA 4 ~6). XM ELE R A48 R G
5 BORL B S5 5 AT BORE IR AR SR A O/ Bl 4
O RS HEUR B 23 S5 4. IS RLAY 155 0t K A= A
REWBAE Trp-G4 (] 2 (a) P HJKAF 14 ~
16) . %t FIRST B/ Trp-G2 M 55, 26 50k Y
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RELT AR 0 & A= A2 N/P {5 5 (9 2% 4 F JF 7 N/P
R 333 I BL T KA 5 A B (& 2 (b) e ko
14 ~16) . 3X 2 Bt Trp-G2 5 Fiki 45 & VEHI 55 T K
B G2. X — A R i &1 Phe 12014 I 3R
Py 3. Phe-G4 X B i BHLIE LR AE N/P Oy
0. 17 i RV AT 37 bh s 0 22 21 (1] 2 (a) HHL KA 7)
HLFif 5 ey bE G O M & 4D 5 4k 1T Phe-G2 7E N/P
k3,33 WP AT HB 43 kL K AR SRR, H G PR 4 R
4. X U I I F Phe-G2 IR R 5¢ 4 i BHL ¥ 5 R 78
EERCH A R (1 2b o Pk 10) . @ kAl O,
Phe-G4 5 Bk HAT BRI 45 5 1E .
12 3 4 5 67 89 1011 1213 14 1516

a

1 23 4 5 6 7 8 910 1112 13 14 1516

b

Fig. 2 Agarose gel band shift assay of G4-based dendrimer/
plasmid polyplex ( a), and G2-based dendrimer/plasmid
polyplex (b)

Lane 1: plasmid; lanes 2 ~6 corresponded to PAMAM/plasmid
polyplex with N/P ratios of 0. 17, 0.33, 0. 67, 1. 67 and 3. 33;
Lanes 7 ~ 11 corresponded to Phe-modified PAMAM /plasmid
polyplex with N/P ratios of 0. 17, 0.33, 0. 67, 1. 67 and 3. 33;
Lanes 12 ~ 16 corresponded to Trp-modified PAMAM/plasmid
polyplex with N/P ratios of 0. 17, 0. 33, 0.67, 1.67 and 3. 33

2.3 FHESWHREHES T

PLRAE e 45T, 2 — B B 5 T RS Y&
5 BRI & W v BT, 45 SR K 3 B iRk 2
WE S 1 nl ik A DNA B EE T % 988, iX —ik A Je
AR AE R S P 0. AR AT DU Y A SR L,
EXIBE N/P R R FE RO 8 T (0. 36 £0.07).
WA L5 R A ) BLAE PEO-b-PDEAEMA A [A] A4

Hr PAMAM 5 ki 45 & h 00 X — TR
WTE G4 KHATEY 5 Bk 45 A i F rh R AR
HhEE. B 3(a) 458 B R, G4 A1 Phe-G4, Trp-
G4 5 TR 456 3 30 1, (5 1 R R, 7E N/P (H
0. 17 Bf I AE L H B S 0.6 LLF. 5 I AH X R
B, G2 S HAT A W 5 Jookr () 45 6 0 80 1 Ml
BRI B 3(b) BoR, K& Phe o Trp
G4 BEWEA HALH 1C,, 55 5 M AR B, K i 15
Wil G2 AWM 1C {H TF . i v ik — 25 4 1
Phe-G4 i i JFA7 (14 20 3% hy 5 BU% I 4544

1.0

\ - G4
B - PheGd

(4} —— Trp-

08H V5 e
-A- Phe-G2

-o- Trp-G2

<
=
T

<
a
T

<
o
T

Relative fluorescence (—)

(=

1Cs0 (5)

G2 G4

Phe-G2 Phe-G4 Trp-G2 Trp-G4
Vectors

Fig. 3 Ethidium bromide exclusion assay (a) and ICs, values
(b) of PAMAM-based polymer/plasmid polyplexs at N/P ratios
of 0. 17 to0 3. 33

2.4 RREAEH NS

7E 1 B3 (bateh mode) T HF5E T B 4 4
R 5 FORLSE 4 31 J1%. N/P g 0.33 B R, IR,
LESLANE 4 FTR. M ORL G2 5 G4 S FEE A& I
TLUENTE AR R R R, (44 5 R
R 65 nm. 18 ORI W R IMA G4 I, 4 6y
FE TR 5 G4 MUk 45 & T B R, (HR o T 135 9 75
10 min J5 B B AR TR 195 4 05 L 4 1) R,
HRH(176.9 £1.0) nm. X —Z5H i G4 5 &
0 5 el TR 5 M A B 5 D R 86 1 X
B G2 5 R 45 & S5 R, (A R, (29 b %
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S5 G WFR) 2 T, S TE ¥ R R E 1
& 4%). Lai fll van Zanten th % ¥, M 4%k DNA 5 5 i
BIRTEH RS B PR ATE R /N &9,
(ERSER=RIDN TN 1S SR 7/ 5 Na oAV N AN i A
T 4 85 BRI Phe-C4 o Trp-G4 7T 15
KPR E BUR I E 59, Hoh Phe-G4 &5
BURLE AW R AR B350 (411 = 1.9)F
(43.7 + 0.3) nm. @A) 0L, Phe-G4 5 ki 2 &
Y B A Al Bk S /N AR E RO B R BB TE N/
P42 1. 67 WA 4ERF HEAH E (SRR B ) . X
— g Sy A R AR R S th G WA A T T R
BT ST IE S A Rl LUk B, Phe-G4/ B kL
EEMMIES RS (A @2 5) W8/ T G4/
KL 5. Xk ik — 3R, Phe-G4 5 it 45 5 i
HRZH R TS A ) T BORLES AT AL 1) N R A

LA
200 q
] n [ ™ [ " [ ] n n | g [
a
150 . o0
o a
= a [u] .
g
Em 100
X o ¢ 0 9 ¢ 0 0 o o o o
A a2 A : A 8 2 2 X 2 2 : A
S50F
2 2 2 2 2 ¢ ° e e g 9 4
0 a L 1 L
0 30 60 90 120
Time (min)
800 " = -
700
a
~ 200 | o
g
< o
&
100F o
p 22 2 2 g o 0t 2 2 & f
g 8 8 &gt
0 1 1 1
0 30 60 90 120
Time (min)

Fig. 4 The values of R, (a) and R, (b) of PAMAM
dendrimers/plasmid polyplex measured by MALLS: ( A )
DNA, ([0) G2/ DNA, (M) G4/ DNA, (&) Phe-G2/
DNA, ( #) Trp-G2/ DNA, (O) Phe-G4/ DNA and (@)
Trp-G4/ DNA

2.5 FHEEHERFITA

SR FH L Bl A DL N/P = 1. 67 Sy i 2 ¢
SAEAETHEIE T RGP B FORL A4S A AR

Fig. 5 TEM images of G4/plasmid (a) and Phe-G4/
plasmid (b) polyplex at N/P ratio of 0. 33

A5 4k, Phe-G2 il Phe-G4 {if 2 J5i b 1) 5 #4 2% 45

WE 6 fFros. b & 8-GOk iy o 72 |
SeF I LR B G R U R R A
AR5 Bk A 45 G 2 el i i R EVE 3K 30 Y. Bl
EHEWMES BT (N/P = 0.33 J5), T Hfif
T R FAE B AR 2 T 55, R Y 45 G FR i A
b PR S e P A 3R BT O I A A Gk R BT R 4
MW EHRAE G REFIKS). R, Phe-
G4 5 i 45 & i B i AR b T I 3L X R Bk
Phe-G4 5 Rz i 45 & 1F FH 55 9 HBURL 19 2 3% 2
FH A FL R B R 285 o 2 [ 3K Sl i R
YR RE W EAK 5 TR 454 i 7 1 A
NS E 1 PR, BREWHMAK G2 5Bk
IR E N E G, B AR F R AR WP B
1 1 S HEAT LG NP AT DL M B S A
A S R L G2 A1 G4 5 Boki i 45 6 1F 2
— T, 3R WK — o B 2 VR K B Y
HEBEE R A WA E 8 nm T s X 5
Jensen 25 4R 18 A — B> oK 508 i 4 K R 10 B
G W) AR TCTE AL R R A R T = AL R
BRI RAF BT WG A T) 2 SRS R R R i
GETR MG T BB 5 TR 25 G ) AH, A
W 4 B A L HE B B R ASOIR 2R B AR ER G 13 R
T S 2, e WA A (R) %) 5 LME VR O Xl
) A oz AR &5 5 H B0 K, A8 4k L. ek AR i &
Wi 2 1Y G4 24K (Phe-G4 Hl Trp-G4) [ AS,
BT 0, Sz et H R — I 5K 2l 9 2o A 3 358
Phe-G4 il Trp-G4 5 FRLIN &5 & h A1 B 35 10 45
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Table 1 Thermodynamic parameters of PAMAM dendrimers/plasmid interaction

K, x1073 AH, x10 73 AS, K,x107%  AH,x107? AS, Kyx107°  AHyx107° AS,
(mol) (kJ/mol) (kJ/k+mol) (mol) (kJ/mol) (kJ/k+mol) (mol) (kJ/mol)  (kJ/k-mol)

G2/DNA  329.0+33.8 -0.0546£0.0029  -0.15 — — — — — —
Phe-G2/DNA  49.8 9.4 -1.14£0.20 -3.74 13.5+2.3 -0.883 £0.079 -2.89 19.1£2.6 -2.70£0.68 -8.87
Trp-G2/DNA  44.4 £5.4 ~1.62+0.02 -5.31 17.4 1.7 -0.268 +0.051 -0.865 7.93+0.69 -10.8+0.79 -35.4
G4/DNA  430.0£28.2  -0.180 £0.005 -0.66 — — — — — —
Phe-G4/DNA  159.0£13.0  -2.25+0.17 -7.41 13.4+1.7  -8.93+2.20 -29.4 135 +9 4.18£2.10 13.8
Trp-G4/DNA  131.0£9.0  =3.050.19 -10.0  9.51%0.48 -14.922.0 -49.2 126 +8 6.77 +2.09 22.3

. Phe-G2 I Trp-G2 5 JFiBL45 & /9 AS; /1
T 0. et — LU, E AR R AUROR & W ok

5 BURL AN [F] 45 5 HL

62

61
3 Phe-G2/DNA
360 ~ A A Ao A A A A A A A A
& TV
8
= sol

5812 s s . :

0 20 40 60 80 100
Time (min)
62
Phe-G4/DNA

61+
3
z 60r
o
=
b
T 59l

5810 . . . .

0 20 40 60 80 100
Time (min)

Fig. 6 Calorimetric titration of Phe-G2 (a) and Phe-G4
(b) into pEGFP-CL solution at 25°C

2.6 pEGFP-CL FffELe

BT A MMRG WM S pEGFP-CL £ 5
YrAe COS-7 40 i v 114 5 2 5 18 1o 40 25 F A
TREWEEBEE. E T RS pl RE WA
WA T 3557 24 h J5 1 COS-T i 2. A rpra]
PAF i A T2 I BECIEL 7 (a) ) 1T, G4 % 4
IR 25 A B0 S M R ), S OO R R 23 2
JHE A 4 T T B AL AR g A A A 1R Y
Phe-G4 FlI Trp-G4 X 41 g 1 25 B9 52 Wil 16 52 56 2%
R AT L2 3k e H A S A6 i i PR T 1
HIEICT G4 SR FE . W R 45 R & A G2

Bk B AR FEREG Y AR A B A F 50 pL
J5 B [ERE S B0 COS-T 41 B 25 (1 ek A8, R
W 3 6 B0 R (5 SR R S ) . AR ST M A e 52
B B AR E/NT 2wl RUS A5 Y
h BH A X BE, A SC % %8 T pEGFP-CL #£ COS-7 4
Ji v 0 7 e R 3R 2 B5 R R, G4/pEGFP-CL
M G2/pEGFP-CL 1) %% Ye 5 5 22 B @ AK 5 Bl 14/
pEGFP-CL, Ifij 4fi Jii % 75 COS-7 4 Jf v o % Y. #H
45 F G4, Phe-G4/pEGFP-CL fl Trp-G4/pEGFP-CL
BERBORA T WE AR T N/P =0.33 B, Phe-
G4/pEGFP-CL il Trp-G4/pEGFP-CL % Yt 5t % 4y
SIHEFFE] T 1033 AL 11 %76 N/P = 1. 67 B,
BUEIEE] T 4.44 F13.89 %, % —J7ifi , Phe-G2/
pEGFP-CL Fll Trp-G2/pEGFP-CL % Yt ik 2% I 4§
i,/ Trp-G2/pEGFP-CL 7£ N/P {iH 1. 67 % {4
AR I R Y

3 #ig

ARSI Sk 3R I - ROIR SR S G2 R G4
A 43 5M& i Phe A1 Trp A A% T HE 0126 11 DD iE Y
B A W) B AR Phe-G2, Phe-G4 , Trp-G2 il Trp-
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Fig. 7 Images of COS-7 cells cultured by 0. 9% NaCl (a), G4 (b), Phe-G4 (c) and Trp-G4 (d) after 24 h under optical microscopy

Table 2 The efficiency of in vitro transfection of PAMAM dendrimers/pEGFP-CL polyplexs in COS-7 cells at 24 and 72 h

Polymer N/P Relative efficiency at 24 h (% positive control ) Relative efficiency at 72 h (% positive control)
G4 0.33 42.9 22.2
G4 1. 67 0 0

Phe-G4 0.33 129 133

Phe-G4 1. 67 343 444

Trp-G4 0.33 42.9 111

Trp-G4 1. 67 257 389
G2 0.33 0 0
G2 1. 67 28.6 0

Phe-G2 0.33 14.3 0

Phe-G2 1.67 14.3 0

Trp-G2 0.33 0 0

Trp-G2 1. 67 157 156

Liposome — 100 100

DNA — 0 0

ISR SN R PARITE EITE iSRS VI (] B WY
AT TG 0 AR 1) D0 A RO AR 1) T e 4R 3t e
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THERMODYNAMICS AND KINETICS OF PLASMID ASSEMBLY WITH
TERMINALLY-FUNCTIONALIZED DENDRIMER VECTORS

Wei Zhang' , Xiang-li Liu®, Meng Zhang', Qing-hong Shi'
(" Department of Biochemical Engineering, Key Laboratory of Systems Bioengineering of Ministry of Education ,
School of Chemical Engineering and Technology, Tianjin University , Tianjin 300072 )
(* Department of Cardiology of the Second Hospital and Tianjin Institute of Cardiology , Tianjin Medical University
Tianjin  300211)

Abstract The high-efficient assembly of plasmid DNA by polymers has become important for successful
delivery of gene materials into the target cells. In this research, four polymers were synthesized by coupling
phenylalanine (Phe) and tryptophan ( Trp) to poly (amidoamine) dendrimers of generation 2 ( G2) and 4
(G4) ,respectively,so as to mimic the function of viral proteins. Then,the assembly of the plasmid DNA and
polymeric vectors was investigated with agarose gel electrophoresis, ethidium bromide displacement assay and
dynamic light scattering. The results indicated that Phe-G4 and Trp-G4 could self-assembly with the plasmid
DNA to form more compact nano-sized particles with hydrodynamic radii of ca. 40 nm. It was driven by
electrostatic interaction and structural rearrangement. Moreover, Phe-G4 and Trp-G4 exhibited high cell
viability in COS-7 cell lines, meaning low cell toxicity of the polymeric vectors. The plasmid pEGFP-CL was
transfected successfully in vitro by both Phe-G4 and Trp-G4 and the transfection efficiency of Phe-G4/plasmid
DNA polyplexs was over four-times higher than that of liposome-mediated delivery method. In concern with
these results, it is confirmed that Phe-G4 is a potential candidate as a high-efficient gene delivery system.

Keywords Poly(amidoamine) dendrimers, Gene delivery, Plasmid assembly, Light scattering, Isothermal

titration calorimetry, Transfection



