
 

 

GTS Journal Club: Improving transfection efficiency by addition of 
polyamidoamine dendrons to cationic lipids  

 
Takahasi, et al. recently synthesized a novel type of cationic polyamidoamine dendron-
bearing lipid for use in DNA transfection of various animal and human cell lines (1). 
These compounds have a cationic polar moiety in the dendron group that presumably 
forms complexes with plasmid DNA. The authors examined whether transfection 
efficiency could be enhanced by a synergistic combination of fusion of the cell 
membrane with the endosome and subsequent endosomal buffering. Endosomal fusion 
was enhanced by the addition of the fusogenic lipid, dioleylphosphatidylethanolamine 
(DOPE), a well-described neutral helper lipid. Prevention of DNA degradation was 
thought to occur through buffering of the acidic lysosomal environment with basic 
tertiary amino groups of the polyamidoamine dendrons. This buffering was also thought 
to induce osmotic swelling of the endosome interior resulting in rupture and release of 
DNA into the cytosol.   
 
Synthesis of polyamidoamine dendrons 
Four kinds of lipids with polyamidoamine dendrons were synthesized according to their 
generation (G) level from first to fourth: DL-G1, DL-G2, DL-G3, and DL-G4. Each 
generation of dendrons were synthesized by exhaustive Michael addition, with methyl 
acrylate beginning with di-n-dodecylamine as the initial material, followed by amidation 
with ethylenediamine. These lipids were investigated for their ability to form lipoplexes 
with plasmids and to transfect CV1 cells, an African green monkey kidney line. 
 
 
Results 
Although the DL-G1 lipoplex did not transfect CV1 cells, DL-G2, DL-G3, and DL-G4 
could do so, with higher generations correlating with higher luciferase reporter activities. 
The dendron with the highest generation level (and the most free amine groups), DL-
G4, appeared to have a greater tendency to form lipoplexes with plasmid DNA. The DL-
G2, DL-G3, and DL-G4 varieties induced the highest luciferase expression in cells at 
(primary) N/P ratios of 6, 8, and 9, respectively. The addition of the neutral helper lipid 
DOPE greatly increased the transfection activities of each of these species. 
Furthermore, the best transfecting lipoplex, DL-G3-DOPE, possessed higher 
transfection efficiency than CD-Chol-containing lipoplex, another well-known 
transfection vector. These results indicate a promising class of novel cationic lipids for 
DNA and RNA transfection in mammalian cell systems. 
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