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g Targeted gene delivery using antibody-conjugated cationic dendrimer
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The proposed project is to design and
devdop the  novel type  of
antibody-conjugated cationic dendrimer
for targeted gene delivery. The am of
this study consists of : (1) design and
chemical synthesis of
antibody-conjugated cationic dendrimer;
(2) characterization of chemical-physical
properties including size and surface

charge of cationic dendrimer/DNA
complexes  with/without antibody
conjugation; (3)measurement of

specificity of Fc  receptor  with
antibody-conjugated cationic dendrimer;
(4) relationship between cytotoxicity and
assumption of surface amine groups in
cationic dendrimer.
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1. The dendrimer conjugate

(PAM AM -1gG) was confirmed by
pyridine-2-thione assay by adding DTT to
the conjugate and recording the
absorbance of the released 2-thiopyridine
at 343 nm.

2. Band retardation of DNA/PAMAM-IgG
complexesisshownin Figure 1. DNA
showed the compl ete retardation at weight
ratios of DNA/PAMAM-1gG above 1:3,
indicating that DNA formed positively
charged complexes with PAMAM-1gG
above 1:3 weight ratios. The mean particle
size at weight ratio of DNA/PAMAM-IgG
above 1:3is210- 280 nm.

3. The cytotoxic effect of PAMAM and
PAMAM-IgG in cultured RAW 264.7
murine macrophage-like cells was
determined by atetrazolium salt (Figure
2). Viability reduced dramatically with
increased dosage of PAMAM.
Macrophages appear to be sensitive to
PAMAM. However, higher dosage
were required for PAMAM-IgG to induce
cytotoxic effect. These results indicated
that PAMAM treatment damaged the
macrophages more than PAMAM-1gG

4. In vitro B-gal actosi dase gene expression
after transfection for 24 h on RAW 264.7
cellswas shown in Figure 3. The gene
expression levels obtaining using
DNA/PAMAM-1gG (1: 4 wiw) were
significantly higher than those obtained
with DNA/PAMAM (1: 4 w/w). However,
the DNA controls exhibited no significant
increase in gene expression levels over the
background level.

5. The effect of specific and nonspecific
inhibition for Fc receptor on gene
expression mediated by



DNA/PAMAM-IgG (1: 4 w/w) was
evaluated in Figure 4. Increasing
competition of the Fc receptor by adding
1gG (0.1 - 10 mg/ml) resulted in a
decreasein the level of gene expression.
However, bovine serum albumin
(nonspecific competition) had no effect on
gene expression levels. The results
supported the gene delivery to RAW 264.7
cells viareceptor-mediated endocytosis.
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In the current study, we report a
novel dendrimer delivery carrier that
utilizes Fc receptor-mediated endocytosis
as a mean to target DNA to the
macrophages. This novel carrier employs
molecular  conjugates consisting  of
antibody (IgG) covaently-linked to
cationic dendrimer. Effectively gene
expression was demonstrated and specific
internalization of the complexes by Fc
receptor pathway was confirmed by
competitive inhibition using excess 1gG
The conjugates was aso found to be less
toxic in macrophages as compared
dendrimer alone, suggesting its potential
safty in vivo.
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