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the properties for gene vectors

WANG Chi, PAN Shi—rong*, WU Hong-mei, WEN Yu-ting, ZENG Xin, FENG Min

(The First Affiliated Hospital, Sun Yet-sen University, Guangzhou 510080, China)

Abstract: Polyamidoamine-polyethylene glycol (PAMAM-PEG) copolymers were synthesized using IPDI
as coupling reagent by two-step method. The copolymers were characterized by IR spectrum and 'H NMR
spectrum, and the PEG conjugating ratios of the copolymers were calculated equal to 10% and 30% separately.
MTT assay indicated that after PEGylation a lower cytotoxicity of the copolymers could be found, and
with increasing PEG conjugating ratio the cytotoxicity decreased obviously. Agarose gel retardation assay
demonstrated that PAMAM-PEG copolymers could be combined with DNA and PAMAM-PEG/DNA complexes
were prepared by self-assembly. DLS measurement showed that when N/P=50, the particle size of copolymer/
gene complexes was in a range of 150—200 nm, and the zeta potential was in a range of 10—25 mV. In vitro
gene transfection illustrated that when N/P<50, the gene transfection efficiency of PAMAM-PEG copolymers
was a little less than that of PAMAM-GS, but the transfection efficiency can be raised by increasing N/P ratio or
transfection time. Considering both cytotoxicity and transfection efficiency aspects PAMAM-PEG-13 was more
effect than PAMAM-PEG-39 in PEGylation.
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Figure 1 Preparation of PAMAM-PEG copolymers
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Figure 2 IR spectrum of PAMAM-PEG copolymers. A: mPEG;

B: PAMAM-G5; C: PAMAM-PEG-13; D: PAMAM-PEG-39
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Figure 3 'H NMR spectra of PAMAM-PEG copolymers. A: mPEG; B: PAMAM-GS; C: PAMAM-PEG-13; D: PAMAM-PEG-39

Table 1 The PEG conjugating ratios of PAMAM-PEG copolymers.
peripheral amino groups on PAMAM-GS is 128

a: Determined by 'H NMR spectrum; b: Theoretical value of

Copolymer Fidding NCO/ NH; by mol Composition in PAMAM-PEG copolymer by mol  PEG Co.njugating Relative molecular
mPEG-2k-NCO PAMAM-NH, mPEG-2k* PAMAM-NH," ratio/% mass of copolymer
PAMAM-PEG-13 1 8 13 115 10 4.9x10*
PAMAM-PEG-39 1 1 39 89 30 9.1x10*
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Figure 4 Viability of Bel 7402 cells at different concentration
of polymers after incubation for 24 h
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Figure 5 Agarose gel retardation assay of PAMAM-PEG/DNA
complexes at different N/P ratios. A: PAMAM-GS; B: PAMAM-
PEG-13; C: PAMAM-PEG-39
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Figure 6 Particle size and zeta potential of polymer/DNA complexes.
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A: Particle size distribution of PAMAM-GS5/DNA complexes at

N/P = 100; B: Particle size distribution of PAMAM-PEG-13/DNA complexes at N/P = 100; C: Particle size distribution of PAMAM-PEG-39/
DNA complexes at N/P = 100; D: Particle sizes of polymer/DNA complexes at different N/P ratios; E: Zeta potential of polymer/DNA

complexes at different N/P ratios
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Figure 7 Transfection of polymer/DNA complexes in Bel 7402 cells.
of transfected Bel 7402 cells; C: Flow cytometry analyzed graphs

A: In vitro gene transfection efficiency; B: Fluorescence images
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