
Material and methods for supplementary data 

Scramble peptide. A scramble tetrameric peptide (S3d) containing the C-terminal cysteine (S3d-

Cys - S3d peptide: KAKSRINKAKP) was also synthesized by using standard Fmoc-based solid 

phase peptide synthesis with a CEM Liberty automatic synthesizer (CEM, Matthews, NC) and a 

PAL-PEG-PS resin (Applied Biosystems, Foster City, CA). 

Liposome-peptide conjugation. The conjugation of the peptides to the liposome was performed by 

adding to the liposome suspension a 6-fold excess of C3d-Cys, S3d-Cys or C3d-Ala-Cys calculated 

in respect to the DSPE-PEG-PDP molar concentration. The unbound peptides were removed by 

dialysis against a 100-fold volume of HBS. The peptide conjugation to the DSPE-PEG-PDP group 

was detected by following the release of 2-mercaptopyridine by measuring its absorbance at 343 nm 

(ε= 8.08 x 103 M-1cm-1) (35). 

Biodistribution of scramble peptide. We performed a group of mice (n=4) carrying the tumor that 

received one i.v. with liposomes coated with the scramble peptide in order to evaluate the 

biodistibution at the same time point (5h and 24h). After 5h and 24h mice received MRI analysis. 

Quantification of doxorubicin in tumors. Each sample was washed in saline buffer and weighted 

and homogenized adding 500 μl of PBS using Tissue Ruptor (Quiagen). Lipid extraction was 

performed by adding 50 μl of SDS 20% (Sigma) and 2 ml of a solution of chloroform-isopropyl 

alcohol (1:1 v/v) and then submitted to spectrofluorimetric analysis. Calibration values for 

maximum and minimum were obtained using 20 μg/ml and decreasing concentration until 1 μg/ml 

of doxorubicin diluted in buffer PBS (Sigma) with triton X100 0,1% (Sigma). 

Legend for figure S1 

A) MRI percentage signal intensity enhancement measured on the regions of interest which were 

manually drawn on different organs (liver, spleen and cortical regions of kidneys) and blood 5 and 



24 hours after the injection of C3d lipo and PEG lipo at the same dose (5 mg/Kg doxorubicin 

corresponding to a Gd dose of  0.023±0.02 mmol/Kg).  

B) In order to check the stability of the liposome formulations, an in vitro assessment of the release 

of the drug and the imaging agent was carried out 5 and 24 hours upon incubation at 37°C in PBS 

and in plasma. C3d lipo and PEG lipo resulted stable under these experimental conditions. In fact, 

the amount of doxorubicin internalized in the cavity remains 100% in PBS 24h upon incubation, 

whereas in plasma is 100% and 90% in the case of PEG lipo and C3d lipo, respectively.  

Legend for figure S2  

MRI percentage signal intensity enhancement measured on the regions of interest which were 

manually drawn on different organs (liver, spleen and cortical regions of kidneys) and blood 5 and 

24 hours after the injection of C3d lipo and S3d lipo at the same dose (5 mg/Kg doxorubicin 

corresponding to a Gd dose of  0.023±0.02 mmol/Kg). In the tumor region the signal generated by 

C3d lipo was significantly higher in respect to the signal induced using S3d lipo (*=p<0.05). 

 


