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1. c-Src expression in IMR-32 and Fibroblasts cells 

 
Figure S1. Analysis of c-Src and p-Src proteins by Western Blotting in lysate from IMR-32, HTLA-
230 and SH-SY5Y neuroblastoma cell lines. GAPDH protein: loading control. 
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2. Biodistribution profiles over 48h of Si306-Tween80, LP[Si306] and GD2-LP[Si306] 
in healthy mice 

 
(a) 

  
(b) (c) 

Figure S2. Biodistribution profiles in liver, spleen and kidneys from healthy mice of (a) Si306-
Tween80, (b) LP[Si306] and (c) GD2-LP[Si306] at the dosage 5 mg/kg over 48 h (mean ± S.E.M., n=5). 

Table S1. AUC0→48h of liver, spleen, and kidneys after i.v. administration of Si306, formulated as 
Tween80 solution and both liposomal formulations at a single dose of 5 mg/kg in healthy mice. 

 AUC048ha (μg/mL×h) 
Tissue Si306-Tween80 Si306-LP Si306-iLP 
Liver 8.05 43.04 44.48 

Spleen 29.28 67.04 60.43 
Kidneys 24.60 26.43 31.01 

aArea Under the Curve evaluated using a non-compartment model (PKSolver Software). 
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3. PK profile of Si306-Tween80, LP[Si306] and GD2-LP[Si306] in NB orthotopic mu-
rine model 

 
Figure S3. Plasma concentration-time curves (mean ± S.E.M., n=5) after i.v. administration, in IMR-
32-luc-bearing mice, of a single dose of 5 mg/kg Si306, either free (Si306-Tween80) or encapsulated 
into untargeted and GD2-targeted liposomes (LP[Si306] and GD2-LP[Si306], respectively), The 
plasma concentration in the y-axis is expressed as log10 scale. 

Table S2. PK parameters of a single dose of 5 mg/kg Si306, either free (Si306-Tween80) or encapsu-
lated into untargeted and GD2-targeted liposomes (LP[Si306] and GD2-LP[Si306], respectively) af-
ter i.v. administration, in IMR-32-luc-bearing mice. 

Parametera Unit 
Plasma 

Si306-Tween80 Si306-LP Si306-iLP 
Dose mg/kg 5 5 5 
t1/2b h 8.83 6.63 9.29 
T0c h 0.08 0.08 0.08 

Cmaxd μg/mL 1.98 5.95 9.11 
AUC048he μg/mL×h 6.27 31.32 45.06 
AUC0∞e μg/mL×h 6.33 31.45 45.97 
MRT0∞f h 2.80 3.59 5.05 

Vzg L/Kg 10.06 1.52 1.45 
CLh L/h/Kg 0.79 0.57 0.11 

aCalculated with PKSolver; bt1/2: half-life. cT0: time of maximum concentration observed. 
dCmax: maximum concentration observed. eAUC: area under the curve. fMRT: mean resi-
dence time gV: volume of distribution. hCL: clearance. PK data were evaluated using a 

non-compartment model. 
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3. Evaluation of matrix effect and recovery 
The evaluation of the possible absence or presence of matrix effect %ME (ionization 

suppression or ionization enhancement) was evaluated by analyzing 3 sets of solutions: 
Si306 solutions present in the neat reconstitution solvent (LC mobile phase) were directly 
analyzed at prefixed concentrations. Mouse plasma/organ samples were first extracted 
and spiked after extraction with Si306 in the same solvent (mobile phase). Any additional 
variability of the peak areas for Si306 than those observed in set A would be indicative of 
an effect of sample matrix since Si306 at the same concentrations were spiked into 
plasma/organ extracts. Si306 was spiked before extraction into plasma/organ samples as 
in set B. 

Each concentration point for each set of solutions (A, B and C) was prepared in trip-
licate. By using the mean peak areas obtained in Si306 neat solution (A), the corresponding 
mean peak areas for Si306 spiked after extraction into plasma/organ extracts (B), and mean 
peak areas for Si306 spiked before extraction (C), the %ME, recovery (%RE) and process 
efficiency (%PE) can be calculated as follow [1,2]. %𝑀𝐸 = 𝐵𝐴 × 100 (1)

%𝑅𝐸 = 𝐶𝐵 × 100 (2)

%𝑃𝐸 = (%𝑀𝐸 ×%𝑅𝐸)100  (3)

The matrix effect during validation of analytical methods in biological samples can 
be best examined by comparing the MS/MS response (peak areas) of Si306 at a given con-
centration spiked post-extraction into plasma or tissue extract (B, Eq. 1), with the MS/MS 
response (A, Eq. 1) of the same analyte in the "neat" mobile phase. The matrix effect values, 
evaluated using the ESI interface in plasma and tissue extracts and calculated according 
to Eq. 1, are summarized in Table S3. A value of 100% indicates that the response in the 
mobile phase and in the plasma/tissue extracts were the same and no absolute matrix ef-
fect was observed.  A value of >100% indicates an ionization enhancement and a value of 
<100% indicates ionization suppression.  

Besides, recovery (%RE) is determined using Eq. 2 as the ratio of mean peak areas of 
Si306 spiked before extraction (C) and mean peak areas of Si306 spiked after extraction 
into plasma/organ extracts (B). In this way, "true" recovery values that are not affected by 
the matrix has been obtained. 

Table S3. Matrix Effect and Recovery of Si306 in mouse plasma and liver, spleen and kidney tissues. 

μg/mL 
of Si306 

Matrix Effect (%) Recovery (%) 
Plasma Liver Kidneys Spleen  Plasma Liver Kidneys Spleen 

0.1 62.77 - - -  109.73 - - - 
1 73.75 112.03 132.08 131.62  106.50 115.61 99.06 99.48 
5 - - - -  - - - - 

10 83.62 133.89 130.83 132.18  104.76 95.49 104.12 93.19 
50 94.99 - - -  100.42 - - - 
100 - 135.99 135.50 106.09  - 97.12 97.05 86.27 

%ME data suggest a moderate ionization enhancement for Si306 in all tissues while 
a very small ionization suppression for Si306 in plasma samples was observed. Ultimately, 
%ME and %RE data suggest that the developed LC-MS/MS analysis method can be suc-
cessfully applied to the PK and BD studies for the determination of Si306 in biological 
plasma and tissues. Furthermore, from the evaluation of %ME and %RE it is possible to 
calculate the process efficiency (Table S4) which expresses the trueness of the LC-MS/MS 
instrument applying Eq. 3. 
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Table S4. Process Efficiency of LC-MS/MS using ESI interface. 

μg/mL of Si306 
Process Efficiency (%) 

Plasma Liver Kidney Spleen 
0.1 68.88 - - - 
1 78.55 129.52 130.84 130.93 

10 87.60 127.85 136.22 123.18 
50 95.30 - - - 
100 - 132.06 131.51 91.53 

 
Figure S4. Representative LC-MS/MS chromatogram of Si306 and Si34 (I.S.). 

References 
1. Matuszewski, B.K.; Constanzer, M.L.; Chavez-Eng, C.M. Strategies for the assessment of matrix effect in quantitative bioana-

lytical methods based on HPLC-MS/MS. Anal. Chem. 2003, 75, 3019–3030. https://doi.org/10.1021/ac020361s. 
2. Rango, E.; D'Antona, L.; Iovenitti, G.; Brai, A.; Mancini, A.; Zamperini, C.; Trivisani, C.I.; Marianelli, S.; Fallacara, A.L.; Molinari, 

A.; et al. Si113-prodrugs selectively activated by plasmin against hepatocellular and ovarian carcinoma. Eur. J. Med. Chem. 2021, 
223, 113653. https://doi.org/10.1016/j.ejmech.2021.113653. 


