Targeted ultrasmall gold nanoparticles increase the uptake
and efficacy of cytotoxic payload
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Figure S1.'"H NMR (500 MHz, D20, d) of (a) Base usGNP and (b) cRGD-usGNP. usGNPs were
treated using a solution of potassium cyanide in potassium hydroxide (KCN/KOH) to etch the
core and release the ligands. Signals belonging to the different ligands were chosen for their
resolution and their areas were used to determine the relative amounts (area divided by the
number of protons integrated). a-Galactose-C2 5.00 (d, 1H, H-1). PEG(8)COOH 2.51 (t, 2H, CHz-
COOH). cRGD 7.38 (m, 5H, Ph). cRAD (not shown) 7.31 (m, 5H, Ph).
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Figure S2. LC-CAD chromatogram with MS assignation of (a) Base GNP, (b) cRGD-GNP and (c)
Cy5-GNP. usGNPs were treated with KCN/KOH and TCEP to release the ligands and maintain
them as thiols. The retention times (RT) and the molecular weights (m/z) permitted identification
of the ligands. The areas obtained with the CAD detector provided the relative amounts of ligands
in the corona (area divided by the molecular weight of the ligand). a-Galactose-Ca (RT: 1.271 min,
m/z: N/A), cRGD derivative (RT: 5.522, m/z: 1334), cRAD derivative (not shown) (RT: 5.531, m/z:

1348), PEG(8)COOH (RT: 5.758 min, m/z: 459, 476) and Sulfo-Cyanine5 amine derivative (RT:
6.120, m/z fragmented: 894, 911).
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Figure S3. HPLC-UV chromatograms (A 276 nm) of DM1-usGNP after particle etching and ligand
release. DM1 peak elutes at 6 min.
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Figure S4. Verification of aV{33 integrin expression in the cell lines employed. (a) Expression was
verified with flow cytometry using an antibody that recognizes the aV{3 heterodimer.
Histograms represents fluorescent intensities of cells stained with FITC conjugated anti-aV[33
integrin antibody (red), isotype IGG control (blue) or unstained cells (orange). (b-c) Confocal
microscopic images of the glioblastoma cell line pair (b) and the isogenic HEK-293 derivatives (c)
detected using the same primary antibody as in (a). Acquisition and contrast / brightness settings
are identical between the matching pair of cell lines. Ectopic expression of aV[33 integrin in the
HEK-293 clone 5 is lower than that of U-87 MG, but higher than U-251 MG.
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Figure S5. A simplified representation of the clathrin-dependent and -independent mechanisms
of endocytosis and their inhibitors.
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Figure S6. Elevated concentrations of chlorpromazine hydrochloride cause cytotoxicity in U-87
MG cells. (a) MTS assay. U-87 MG cells were incubated with the indicated CPH inhibitor
concentrations for 2 h then assayed with MTS/PMS as described in the Methods. Line was fitted
to the average of the three readings with the Hill equation and is included for information only as
the experiment was not designed to establish the EC50 accurately. Error bars represent SD of 3
technical replicates of one experiment. (b) Confocal microscopy. U-87 MG cells were incubated
with the indicated concentrations of CPH for 30 minutes, then 1 ug/mL LaCer was added. Live
cell images were taken 2 h after the addition of LaCer.



