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Supplementary Figure S1. Analysis of the interaction between PEG(5k)-lipids with 
different lipid lengths and hydrophobic C12-SAM surface by a quartz crystal 
microbalance with dissipation monitoring (QCM-D). (a) Raw profiles of QCM-D for the 
interaction of PEG(5k)-lipids(C9, C12, C14, C16, C18) with the SAM surface. After the 
PEG-lipid (50 µg/mL) flowed to the sensor surface (arrow i), it was rinsed with PBS 
(arrow ii). (b) Quantitative analysis of desorption rate of PEG(5k)-lipids. Error bars 
indicate standard deviation; n = 3.



Supplementary Figure S2. Confocal images of liposome(CF) treated with Tat-PEG(5k)-
lipids with different lipid lengths. Liposome(CF) was treated with Tat-PEG(5k)-
lipids(C9, C12, C14, C16, C18) and then observed using a confocal laser scanning 
microscope.
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Supplementary Figure S3. Liposome size change treated with Tat-PEG(5k)-lipids with 
different lipid lengths at 0, 1, 3, and 5h. Liposome was treated with Tat-PEG(5k)-
lipids(C9, C12, C14, C16, C18) for 0, 1, 3, and 5h, and then observed using dynamic light 
scattering analysis. Error bars indicate standard deviation; n = 3.
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Supplementary Figure S4. Liposome size treated with each different concentration of 
Tat-PEG(5k)-lipid(C9) for 5h. Liposome was treated with Tat-PEG(5k)-lipids(C9) (0.2 
1.0, 5.0 mg/mL) for 5h and then observed using dynamic light scattering analysis. Error 



bars indicate standard deviation; n = 3.
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Supplementary Figure S5. Cell viability after treatment. Cells were treated with each 
concentration of Tat-PEG(5k)-lipid(C9, 12) for 6h. Cell suspension of CCRF-CEM and 
ADSCs was treated with Tat-PEG(5k)-lipids(C9) (0.1, 0.5, 1.0 mg/mL) for 6h and then 
analyzed the cell viability using Cell Counting Kit-8. Error bars indicate standard 
deviation; n = 3.



Supplementary Figure S6. QCM-D analysis of the interaction between Tat-PEG(5k)-
lipid(C16) and the liposome on a hydrophobic C12-SAM surface. For all experiments n = 
3. 



Supplementary Figure S7. QCM-D analysis of the interaction between PEG(5k)-lipids 
with different lipid lengths and hydrophobic C12-SAM surface. For all experiments n = 3. 



Supplementary Figure S8. Analysis of liposome size distribution and particle number 
by dynamic light scattering (DLS).



Supplementary Figure S9. Dynamic light scattering (DLS) analysis of size distribution 
of treated liposomes with PBS and Tat-PEG(5k)-lipids(C9, 12, 14, 16, 18) at 1, 3, 5 h. 
Visible precipitate was present in liposome suspension after treatment with Tat-PEG(5k)-
lipids(C9,12).


