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Figure S1 Selected area electron diffraction pattern (SAED) of °FSiNPs. The SAED
pattern for °FSiNPs can be indexed to the [111], [220] and [311] diffraction rings and
is in good agreement with the face-centered cubic structure.
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Figure S2 FTIR spectral of °FSiNPs (red line) , (CF3)sC-OH (green line) , APS (blue line).
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Figure S3 A typical EDX pattern of the prepared °FSiNPs. Inset table presents the
corresponding elemental ratios (weight and atom percentage) calculated by the EDX
software (K-shell intensity ratios are indicated). The EDX pattern qualitatively

demonstrates the existence of Si and O in the SiNPs.
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Figure S4 The 'H NMR spectra of °FSiNPs. Residual ethoxy group (-CH»-) protons of

trisodium citrate dihydrate mixed with °FSiNPs are denoted by ().



: e NH, N d
5 g NHza b CFBF
{ \ocz’o&i;
g j 3
o arG
* i d

s P
/ b
..................... A’

: i c

o

200 180 160 140 120 100 80 60 40 20 0 ppm

Figure S5 The 3C NMR spectra of °FSiNPs. Residual carbon signal of trisodium
citrate dihydrate mixed with °FSiNPs are denoted by ().
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Figure S6 High-resolution XPS spectra of silicon (2p)
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Figure S7 Photoluminescence quantum yield (PLQY) measuments of °FSiNPs. PLQY
determination of °FSiNPs was relative calculated vs. a standard whose quantum
efficiency has been accurately determined.l!’ Quinine sulfate in 0.1 M H>SO4
(literature quantum vyield: 58%) was chosen as the reference and freshly prepared to
reduce the measurement error.’Zl’. Quantum vyield can be calculated using the
expression: Qs = Qr (Ks/Kr) (ns/nr)%, Here the indices s and r, respectively, denote
sample and reference. Where Q is the QY, K is the slope determined by the curves
and n is the refractive index of the solution. The integrated PL intensity of °FSiNPs
was dependence on the UV absorbance and the PLQY was calculated to be 16.1%.
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Figure S8 Temporal evolution of fluorescence intensity of °FSiNPs in (a) water and
(b) RPMI-1640 medium under various pH values. °FSiNPs maintain strong PL in the
wide pH range of 4-12 in water and RPMI-1640 medium.



Figure S9 The storage stability of 1°FSiNPs. (a) PL intensity and (b) DLS values of the
BESiNPs dispersed in water for different time intervals. The results showed that the
as-prepared °FSiNPs exhibit about 13% loss of PL intensity after 45 days storage. DLS
comfirmed that the °FSiNPs get slightly aggregation among the 50 days storage as
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the hydrodynamic diameter increase slightly from 5.37 nm to 6.38 nm.

Figure S10 The UV-vis absorbance spectra of the '°FSiNPs-RGD filtered solutions
after purification using 3 kDa Millipore ultra-filtration tubes through centrifugation
(6500 rpm x 15 min, per time). Obviously, the absorbance at 275 nm was close to
zero after ultrafiltration for seven times, indicating adequate removal of unreacted
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Figure S11 DLS measurement of °FSiNPs-RGD in water. The hydrodynamic diameter
(10 nm) of °FSiNPs-RGD is obviously larger than that measured of °FSiNPs (5.37

nm).
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Figure S12 (a) UV and (b) PL spectra of °FSiNPs (black lines) and °FSiNPs-RGD (red
lines). Both the prepared °FSiNPs and the °FSiNPs-RGD show similar absorption and
photoluminescence spectra. Notably, the solution of °FSiNPs-RGD exhibit an extra
absorption at 275 nm which is ascribed to RGD compared to pure °FSiNPs, indicating
the successful conjugation of °FSiNPs and RGD peptide. In addition, the
PESiNPs-RGD exhibit much stronger fluorescence. According to the previous
research,!? it is RGD peptide containing aromatic electron-rich systems capped
outside the nanoparticle that facilitate effective suppression of nonradiative decay
processes and emissive recombination channel across the entire SiNPs.
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Figure S13 The 'H NMR spectra of cyclic RGD-containing peptides in D,0
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Figure S14 The 'H NMR spectra of *°FSiQDs-RGD in D,0

Compared to *H-NMR of °FSiNPs, the signal peak at around ~7 ppm attributed
to the RGD-associated aromatic proton was detected in °FSiNPs-RGD sample,

demonstrating the existence of RGD on the '°FSiNPs.



d

. 1.51 —0.1 mg/ml
3
< —0.2 mg/ml
-~ —0.3 mg/ml
g 1.0+ — 0.4 mg/ml
= —0.5 mg/ml
o — 0.8 mg/ml
O 0.5 — 1.0 mg/ml
0
0
<C

0.0-
250 300 350 40

Wavelength / nm

o

—
&

Absorption / a.u.

e
(=)

—
o

e
&

e
o

05 1.0
Concentration / mg/ml

Figure S15 (a) The UV-vis absorbance spectra of c(RGDyC) peptides with different
concentrations. (b) Calibration curve of absorbance at 275 nm versus concentrations.
The fitting relation is as follow: y=1.5058x+0.0058 (R?=0.9992) where y is the
absorbance at 275 nm of ¢(RGDyC) peptide and x is the concentration.
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Figure S16 Fluorescence imaging of A549 and MCF-7 cells with pure FSiNPs and
19FSiNPs-RGD for specific times captured by laser scanning confocal microscopy. Cells
are incubated with nanoparticles (UV absorption of SiNP at 338 nm was set to be
0.1) for specific times at 37 °C followed by treatment with RedDot2 for 30 min. The
fluorescence of SiNPs and RedDot2 is defined as blue and red, respectively. The
results showed that °FSiNPs and *°FSiNPs-RGD was gradually swallowed into the
cells in a time-dependent manner and accumulated in the cytoplasm. In addition,
distinct blue fluorescence signal was visualized in °FSiNPs-RGD treated A549 cells
which is well known of over-expression of a,fs integrin. These data convincingly
confirmed the high affinity and integrin aBs-specific binding of °FSiNPs-RGD.
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