* 804 ¢ VML S YRR

Prog. Biochem. Biophys. 2004 31 (9)

W ] PAMAM dendrimers {E 4
DNA 1z 325 8K ARSI 9T

% £ 77

R R R E T AT

Con [ B B o2 2 B EE 2

W RRE

RELME RS THEIRSEDE, bR 100005)

E  Starburst™ PAMAM dendrimers 4 T2 —28H A S 4. BAERARGER S 4 F, £EELE TERT
EEREENT R, TLUEdRAMEEEHSRBEREENE, MRREMRBAHMM. 15T 63, G3.5,
G5, G7, G7.5, G9 %A dendrimers 77 75 DNA 855 5 S HFERA MG S, A0S XM E S ¥ T4
MIFEHHIEM. LWL, 2K PAMAM dendimers B 715 DNA £ &, HAEBABENNETHEREN
DNA #%4:. PAMAM dendrimer/DNA B & ¥R T8E, ERKNY pH EZENEEM (pH2 ~10) AR H. PAMAM
dendrimers T[RRI 52 5 & §7 DNA 5 FHRZMBIEATIEER MR £ 28R MEEEM, SEH dendrimers
4775 DNA TE R E SR AR R E R TR dendrimer 477, S/ N SHFERREEASRY
MpFZz A EER. EENERBETEEA (<1.3%107" ¢/LY, PAMAM dendrimers/DNA & & 1t $5 4 4
WMEEZHE. BR, £5 DNA 51 dendrimers 4 TERMIRE TN XM 4 FZ M, £ Stabust™ PAMAM
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1.1 Dendrimers
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dendrimers J& T3¢ Sigma 24 7).
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COS-7 4 B A1 SH-SYSY 4f Bl b 5T 41 P 5%
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1.3 Starburst™ PAMAM dendrimers/DNA B &
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JiKE pEGFP-N1 ( Clontech 22 &) > 1 pRL-TK
TE E. coli DHSa TI8%H, #AJ5 H QIAGEN Ui DNA
4l 22 4540 B R DNA. DNA/dendrimers B &4
BT X Al A 7RG MLV £ 2R B 50 ~ 100 ul 4%
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SFELE, 3 h AR, DNA A dendrimers 43+ F
B LR ERMN NS R A IFEREM B
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M RE T MR R B AT dendrimer 43
FTHEEmERNE. 0. 2401 pg DNA B EFR
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L 71 x 107G A, 11 pg G7 dendrimer PREY

9 PAMAM

H2.56 x 10° LA RE®RR. Fit, JTHER:1
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1.6 Starburst™ PAMAM dendrimers/pEGFP-N1
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2 pg JA KL pEGFP-N1 5 G3, G5, G7, G9
dendrimers LA 1:20 ) AT tE. 5 G9 dendrimers LA
101 B 1:100 WA LR =R TEAEEY,. ~1L
WHhELMAL LEMNESMSHRS. —EE
EV N DEAE-H R 2 ZWF 1 0.05 /L 3|
0.4 /L, EZBTEPIFE S min. P F118 ~
24 h, TEALRELT L2 x10° M4EL, 2 FH
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Fig. 1 Sensitivity of the Starburst™ PAMAM dendrimers/DNA complex to enzyme digestion and pH variation
(a) I:pBR322/BstN | marker; 2: ADNA/Hind Il marker: 3: pRL-TK plasmid control; 4: Dissociated complexes with 0. 4 mol/L SDS and then
digested with BamH | and HindIl[: 5: pRL-TK plasmid control digested with BamH [ and HirdIll: 6: Digested complexes with BamH [ and HindIll ,
then dissociated with 0. 4 mol/L SD3; 7: Digested complexes with BamH [ and HindI[. (b) 7: ADNA/HindIl[l marker; 2: pRL-TK plasmid control;
3 ~6: dendrimers/ DNA complexes in pH 10, 7, 5, 2, respectively.
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Fig. 2 Transfection of G9/pEGFP-N1 complex at 10:1 charge ratio with the DEAE- dextran
(0.1 pmol/L ) into COS-7 and SH-SySy cells

ta) Cos-7 cells;

DEAE-ZI MR 2 — P RN RIMSRT
MELGR TN A RERE W DEAE- B R, KM
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Fig.3 The transiection efficiency of G3 ~ G9 Starburst™

PAMAM dendrimers /DNA complexes (20:1 charge ratio )

with or without the presence of 0. 1 pmol/L DEAE-dextran
O: G3-D G3-D G7-D GS-D: M: G3 G5 G7 G9.
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E5Y, 5 DEAE-FEM I L GO/DNA BE5 1L
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Fig. 4 The comparison of transfection efficiency with

different transfection methods
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NEFRRE DEAE-) B0E Al 0 B ik L 00 0 B 2
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ARIERT, G3 AL dendrimer 3 FLE 2.6 x10 * g/L ¥
ETRME—ENHESE Ay TTa4, 84
dendrimers/DNA B &4 &K B 4 F Qe M Ba 15
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Fig. 5 Cell activities measured by MTT assay after the
transfection
+——«¢: GO charge ratios. From left to right on the X axes. each point
represents the cells transfected with: None, plasmid DNA, GO /pEGFP-
N1 complex (1:1 charge ratio), G9/pEGFP-N1 complex (1:10 charge
ratio), GO/PEGFP-NI complex (1: 20 charge ratio), GO/pEGFP-NL
complex (1: 50 charge ratic), G9/pEGFP-N1 complex (1:100 charge
ratio); m——m: Generations. From left to right on the X aves, each
point represents the cells transfected with: None, plasmid DNA, G3
dendrimer, G3/pEGFP-NI complex (20:1 charge ratio), G3/pEGFP-
NI complex (20: 1 charge ratio) . G7/pEGFP-N1 complex (20:1 charge
ratio ), GO/pEGFP-NI complex (20 : 1 charge ratio ); a——a:
Lipofectamine. From left to right on the X axes, each point represents the
0.4 ml
Lipofectamine; x——x: G9/DNA complex in the presence of DEAE-

cells transfected with: None, 0.2 ml Lipofectamine,

dextran with a series of concentration degrations. From left to right on the
X axes, each point represents the cells transfected with: None, GO/
pEGFP-N1 complex (20:1 charge ratio) + 0.01 mmol/L DEAE-dextran,
GY/pEGFP-NI complex (20: 1 charge ratio) + 0.05 mmol/L DEAE-
dextran, GO/pEGTFP-NL complex (20: 1 charge ratic) + 0.1 mmol/L
DEAE-dextran, G9/pEGFP-N1 complex (20 : I charge ratio) +
0.2 mmol/L DEAE-dextran, G9/pEGFP-NL complex (20: 1 charge ratio)
+ 0.4 mmol/L DEAE-dextran.
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K. BHE M AT DNA 7 F 6 “FE", X
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AN K DNA 5 dendrimers 757 7. FATHIEE
SRIFFAFE. RERRAR EEEE, 2
REHIKTTRM, pH {ETE S 246K, DNA FR
MEEWTFEE R, MEX pH EE&4T, &
B iR P BE G B 98, Godbey M (SLIS 1 L FF
K—M A, AT PEL/DNA & &4 JL 4 f
JERIRAISFER, L DNA R NEEH P
B HEA BERIE. RE AN E& A
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HE 2 A
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ipz O ES
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T Lipofectamine W 75 BH 2 7 40 B 5 TR B V)
MTT 347 ik, FATEAIESE dendrimers/DNA &
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REHIEE COST A3 b G, AT S| —Lea
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SH-SySy 400, IR PR Bt R 52 3 4m R 76
RIARfe. R ] e R AN B R iA = M 5 IR 5
W [ EFFA A BAERRES, REEMETES
W E 2 B EE EAER S T A RE SRR
b, MTT R 6% B e 4 B 2R 14 i 2088 1RES
ARER LA B D RIBT . B AT ERRA
A T R IH AN R T 1 T L 4th 4 PR A I AR A0 R
A, EES Starburst™ PAMAM dendrimers /DNA
BEMRIMIRSEHEH— SRR,

BIRIEIA A, GARER ] LUE A R e R 15
TER, P KAE 7] 5 2 B R0 RS S 4 B 3 Y
¥R, JLFERTARIAEIZ N, £ 52 DNA &5
W T A R0 22 I B oy 1 P AR AT DA S I A B0 K 5,
ARPLBES M B I BNVISHIET
Starburst™ PAMAM dendrimers 53 F {F & DNA # 1%
TEAB AR AR, RE TR —PHRIE]
TEEE VG YT A1 DNA B S fO N AR UL T 2R
SER R, RRFIAT, MHCKIE R AR
B AT B AW AT, R B b &
R R ARV TR = i3 e il AL )

i BETEEE. BPERHENESRIEL
AR MERANIES, BT RERENLFHR
FETIE.
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Application of Starburst™ PAMAM Dendrimers
as DNA Carriers In vitro*

GUO Chen-Ying. WANG Heng™ , LIN Ya-Hui. CAI Qi-Liang
( Department of Molecular Parasitslogy, Institute of Basic Medical Sciences, Chinese Academy of Medical
Setences & Peking Union Medical College, Beijing 1000053, China)

Abstract  Starburst™ PAMAM dendrimers are novel polymers with a molecular architecture characterized by
regular, dentritic branching with radial symmetry. Having high density of positive charges on their surfaces in
physiological condition because of the protenization of amino groups on the surfaces. and complexing with genetic
materials on the basis of electrostatic interactions. those Starburst™ PAMAM dendrimers deliver genes into alive
cells. In order to characterize the potential effects of Starburst’™ PAMAM dendrimers as a carrier for DNA
transfection , six different types generations of Starburst™ PAMAM dendrimers were investigated for their capabilities
in binding DNA, and the effects on both DNA transfection and maintenance of cell viability was evaluated in vitro.
The experiments demonstrated that it was the full generations but not the half generations of Starburst™ PAMAM
dendrimer could transfect eukaryotic cells efficiently. The dendrimer/DNA complexes were very steady, no
dissociation of the complexes was detectable in a large scope of pH (2 ~103. The complexation of Starburst™
PAMAM dendrimer and DNA prevent the reaction that endonuclease dissociates the DNA. In a certain range of
dendrimers to DNA charge ratios, the Starburst™ PAMAM dendrimer with higher generations showed much better
transfection efficiency than those with lower generations. The transfection efficiency was also varable in different
cell lines. Starburst™ PAMAM dendrimers complexing with DNA have no or very low cytotoxicity at the
concentrations effective for DNA transfection ( 1.3 x 10 7 g/L). However, the cytotoxicity of Starburst™
PAMAM dendrimers without binding DNA could be detected at a lower concentration. The results demonstrated that
Starburst™ PAMAM dendrimers, as a novel type of low toxicity, norn-viral DNA delivery vehicle, had promising
potential to mediate DNA transfection in vitro. It provide primary experimental basis for the application of the

nanometer material-Starburst”™ PAMAM dendrimers in vivo as DNA delivery carrier.
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