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Figure S1. TEM images of (A) synthesized gold nanostars and (B) SERS tags.
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Figure S2. Extinction spectra of gold nanostar (GNS) and constructed SERS tag. The SERS tag was 

prepared by sandwiching Raman reporter (NTP) molecules between the GNS and the thin outer 

silica shell. The localized surface plasmon resonance (LSPR) absorbance maximum of GNS is 750 

nm, and the LSPR absorbance maximum of SERS tag is 780 nm. The 30 nm red-shift of the LSPR 

maximum is ascribed to the change in refractive index because of the silica coating.
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Figure S3. Schematic illustration of SERS tag and its co-modification with amine and mPEG 

terminal groups. NTP molecules were chemically adsorbed onto the GNS surface by the –S-Au 

interaction, followed by coating with a 3-4 nm silica layer. PEGylation was performed to improve 

biocompatibility, and amine modification was performed to permit conjugation with the urea-based 

small molecule PSMA targeting moiety.
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Figure S4. Bright-field images of (A) PSMA+ PC3 PIP cells and (B) PSMA- PC3 flu cells before 

and after incubation with SERS agents of representative concentrations (10, 30 and 50 pM). The 

images show that cells adhere to the quartz-bottomed petri dish both in the absence of SERS agents 

as well when incubated in the presence of various doses of SERS agents. Expectedly, no significant 

difference is observed between PSMA+ PC3 PIP cells and PSMA- PC3 flu cells, both in presence 

and absence of the SERS agents.
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Figure S5. SERS images of PSMA+ PC3 PIP cells and PSMA- PC3 flu cells after incubation in 

various doses of SERS agents (10, 20, 30 and 50 pM). The SERS images were constructed on the 

basis of the integrated intensity of the 1340 cm-1 Raman band.
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Figure S6. Two additional bright-field and SERS images of PSMA+ PC3 PIP cells after incubation 

with 50 pM of SERS agents. These images confirm the reproducibility of targeted SERS imaging of 

PSMA+ PC3 PIP cells. The SERS images were constructed on the basis of the integrated intensity of 

the 1340 cm-1 Raman band.
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Figure S7. Transmission electron microscopy (TEM) images of PSMA+ PC3 PIP cells (A) in the 

absence of SERS agents, and in the presence of (B) 10 pM and (C, D) 50 pM SERS agents.  (E,F) 

TEM images of PSMA- PC3 flu cells in the absence and presence of 50 pM SERS agents, 

respectively. Evidently, more SERS agents are internalized in the PSMA+ PC3 PIP cells than the 

PSMA- PC3 flu cells. The SERS agents initially home in around the PSMA expressed at the cell 

surface; but as higher concentrations of SERS agents are used, some SERS agents are internalized 

into the cells through the assistance of PSMA and can be found to reside within endosomes. 

Significantly lesser number of SERS agents enter the PSMA- PC3 flu cells even at higher 

concentrations.


