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Supplementary Figure 1. 1H-NMR of PEG-PLL (polymer concentration: 10 mg/mL, 
solvent: D2O, and temperature: 25 °C).  
 
 
 

 

 
Supplementary Figure 2. 1H-NMR of PEG-PGBA (polymer concentration: 10 mg/mL, 
solvent: D2O, and temperature: 25 °C).  
 
 
 
 
 
 
 



 
Supplementary Figure 3. DLS characterization of PIC structures from PEG-PGBA. 
(a) Z-average diameter, (b) polydispersity index (PDI), and (c) normalized derived 
count rate of PICs prepared with PEG-PGBA in 10mM HEPES and 150mM NaCl. The 
results are expressed as the mean ± s.d. (n = 3). 
 

 
Supplementary Figure 4. DLS characterization of PIC structures from PEG-PGBA. 
(a) Z-average diameter, (b) polydispersity index (PDI), and (c) normalized derived 
count rate of PICs prepared with PEG-PGBA and diluted into a final siRNA 
concentration of 20 nM. The results are expressed as the mean ± s.d. (n = 3). 
 

 
Supplementary Figure 5. The hydrodynamic diameter of PICs prepared with PEG-
PLL at N/P ratio of 0.5, 1.0, 1.5, 2.0, 2.5 and 3.0. The results are expressed as the 
mean ± s.d. (n = 10). 



 
Supplementary Figure 6. The amount of polymer in siRNA PICs. The results are 
expressed as the mean ± s.d. (n = 3). 
 
 
Supplementary Table 1. The association polymer number in uPIC (n = 10). 

Sample N/P Average Count per 
molecule of polymer 

(mean ± s.d.) 

Average Count per 
molecule of uPIC 

(mean ± s.d.) 

Average association 
polymer number 

(mean ± s.d.) 

PEG-PLL/siRNA 1 5.57 ± 0.17 5.79 ± 0.18 1.08 ± 0.04 
PEG-PGBA/siRNA 1 5.29 ± 0.29 5.54 ± 0.92 1.05 ± 0.17 

 

 
Supplementary Figure 7. Time evolution of root mean squared deviation (RMSD)of 
polymer/siRNA complex during molecular simulation. (a)Time evolution of RMSD of 
PGBA/siRNA at 10 Å and 20 Å. (b) Time evolution of RMSD of PEG-PLL/siRNA at 
two opposite direction. (c) Time evolution of RMSD of PEG-PLL/siRNA and PEG-



PGBA/siRNA. (d) Time evolution of RMSD of PEG, PEG-PLL and PEG-PGBA. 
 

  
Supplementary Figure 8. Time evolution of Radius of gyration (Rg) of polymer/siRNA 
complex during molecular simulation. (a) Time evolution of Rg of PGBA/siRNA at 10 
Å and 20 Å. (b) Time evolution of Rg of PEG-PLL/siRNA at two opposite direction. (c) 
Time evolution of Rg of PLL/siRNA and PEG-PLL/siRNA. (d) Time evolution of Rg of 
PGBA and PEG-PGBA. 
 
Supplementary Table 2. Energy binding of PGBA/siRNA in different distance and 
PEG-PLL siRNA opposite direction. Energies are normalized per charged amine, 
expressed in kcal mol–1. 

 

 
 

 
 
 
 
 
 
 

Complex ΔEvdw ΔEele ΔEGB ΔESUFR ΔHbind 

PGBA/siRNA (10 Å) -3.800 -710.1 706.1 -0.902 -8.696 

PGBA/siRNA (20 Å) -3.125 -734.7 728.9 -0.919 -9.827 

PEG-PLL/siRNA -2.758 -638.2 636.1 -0.677 -5.612 

PEG-PLL/siRNA 
inverse 

-2.841 -718.6 714.8 -0.761 -7.384 



Supplementary Table 3. Energy binding for each system in Figure 6. Energies are 
normalized per charged amine, expressed in kcal mol-1. 
 

 
 
 
 

 
Supplementary Figure 9. Cytotoxicity of polymers studied by CCK-8 assay. Hela-luc 
cells were incubated with polymers for 24 h. 

Complex ΔEvdw ΔEele ΔEGB ΔESUFR ΔHbind 

PLL/siRNA -2.317 -725.3 720.6 -0.804 -7.875 

PGBA/siRNA -3.800 -710.1 706.1 -0.902 -8.696 

PEG/siRNA -3.224 -1.308 3.049 -0.346 -1.828 

PEG-PLL/siRNA -2.758 -638.2 636.1 -0.677 -5.612 

PEG-PGBA/siRNA -4.118 -702.4 699.3 -0.925 -8.126 


