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Material and Method:

1. Cell culture:

1.1.  Biocompatibility: Mouse fibroblast cell line L929 and breast cancer cell line MDA -
MB-231 were cultured in Dulbecco's Modified Eagle Medium (DMEM) supplemented with
10% fetal bovine serum and 1% antibiotic solution. Cells were sub-cultured at 75% confluence.
Cells were trypsinized and 6000 cells per well were seeded in a 96 well plate. The cells (n=6)
were allowed to adhere before varying concentrations of material (25-1000 pg mL!) were
added and then cultured for 24 hours. After washing the cells with PBS, Resazurin dye was
added to each well. The dye was incubated for 4 hours following which reading was taken in a
plate reader. Untreated cells served as the negative control, whereas Triton-X 100-treated cells
served as the positive control (PC). Statistical significance was assessed using an unpaired two-

tailed Welch’s t-test (ns, not significant; * p < 0.05; ** p <0.01; *** p <0.001).

1.2.  THP-1 cells differentiated macrophage-like cells: The THP-1 cells were grown in
RPMI-1640 media and were sub-cultured at a density of 8x10° cells/mL. They were then
seeded into a 96-well plate. The THP-1 cells were differentiated into macrophages by treating
them with 25 ng/mL of phorbol 12-myristate-13-acetate (PMA) for 24 hours. Afterwards, the
differentiated macrophages were washed with PBS and fresh media was added. The cells were
then kept in the incubator for an additional 24 hours. Afterwards, various concentrations of
nanomaterials (25-1000 pg/mL) were added to the macrophages and incubated for 24 hours.
The cells were then washed with PBS and resazurin dye was added. The intensity of absorbance
and fluorescence was measured using a plate reader after 4 hours of incubation. Statistical
significance was assessed using an unpaired two-tailed t-test ( ns, not significant;* p < 0.05; **

p <0.01; *** p < 0.001).

1.3. ROS generation: L.929 cells were seeded at a density of 6x10° cells per well in a 96-
well plate and incubated overnight at 37 °C in a 5% CO, incubator. The cells were treated with
different concentrations of the QDs for 24 hours. DCFDA dye was added to the cells at a final
concentration of 5 uM, and the plate was incubated for an additional 30 minutes at 37°C. The
plate was then read on a plate reader at an excitation wavelength of 485 nm and an emission
wavelength of 538 nm to measure the fluorescence intensity, which is directly proportional to
the level of ROS generated in the cells. Cells treated with H,O, were taken as positive control
while untreated cells were considered as NC. The experiment was conducted in triplicate and

the results were plotted averagetstandard deviation. Unpaired T-test was performed to



determine the significance of the effect of the QDs on the generation of ROS compared to

control cells (ns, not significant;* p < 0.05, ** p <0.01, *** p < 0.001).

1.4. Hemolysis assay: The compatibility of QDs with blood was evaluated using blood
samples obtained from healthy participants, with the approval and clearance from the
Institutional Ethics Committee (No. IITB-IEC/2019/031) at IIT Bombay. The collected whole
blood was diluted with PBS and centrifuged for 5 minutes at 1000 rpm. The resulting pellet
was resuspended in PBS, and multiple centrifugations and redispersion cycles were performed
until the supernatant was clear and only red blood cells (RBCs) remained. QDs in various
concentrations (100-2000 ng/mL) were added to an equal volume of isolated RBCs (200 uL).
Triton X-100 treated RBCs were used as a positive control, while RBCs treated with PBS were
used as a negative control. All the samples were centrifuged for 5 minutes at 4000 rpm after 2
hours of incubation at 37 °C. Digital images of the pellet were taken, and the supernatant was
carefully withdrawn into a 96-well plate, and its absorbance was measured at 540 nm using a
plate reader. PBS was used as a blank. The percentage of hemolysis was calculated using the
following equation:
Hemolysis (%) = [(Intensity of sample - Intensity of media blank) / (Intensity of positive
control - Intensity of media blank)] x 100

The morphology of the red blood cells (RBCs) was observed using environmental scanning
electron microscopy (ESEM). The RBCs were fixed using 2% glutaraldehyde overnight at 4°C.
After that, they were washed with PBS and drop-casted onto an aluminum foil. The sample
was then examined under the ESEM. Statistical significance was assessed using an unpaired

two-tailed Welch’s t-test (ns, not significant;*p < 0.05; **p < 0.01; ***p <0.001)

1.5. Confocal microscopy for bio-imaging of cells: Cells were cultured as mentioned
above. 25 pgmL-' PEG_WS, QDs were incubated with L929/MDAMB cells for 24 hours. Cells
were then washed with PBS and fixed using 4% formaldehyde. The cells were then observed
using DAPI filter under laser scanning confocal microscope. L929 Control cells were incubated

with DAPI for comparison.

1.6. Photothermal transduction: Different concentration of PEG WS, QDs was
irradiated with 808 nm laser (1W/cm?) up to 10 minutes in a 96 well plate and the rise in

temperature was recorded using temperature probe.



1.7. In-vitro photothermal cytotoxicity and Effect of QDs mediated PTT on cancer
cells cycle: To evaluate the in-vitro photothermal cytotoxicity of PEG_WS, QDs nanoparticles,
MDAMB-231 cells were seeded onto a 96-well plate and allowed to attach. The cells were
washed, and nanomaterials containing 50, 100, and 200 ppm of PEG_ WS, QDs were added.
After 24 hours of incubation, laser irradiation was conducted for 5 minutes using an 808 nm
laser system. The cells were then kept in an incubator overnight, following which an alamar
assay was performed.

To study the effects of PEG_ WS, QDs mediated PTT on cell cycle of MDAMB, the cells were
seeded in a 6-well plate and allowed to incubate overnight. Fresh media containing the QDs
was then added to the cultured medium, and the cells were incubated for 24 hours. After this
incubation period, the cells were washed with PBS twice, trypsinized, and irradiated with an
808 nm NIR laser for 10 minutes. The cells were then transferred back to a 6-well plate and
allowed to attach overnight. Following this, the cells were washed with PBS, harvested using
trypsin, and centrifuged. The resulting pellet was fixed using chilled 70% ethanol dropwise and
left to fix for 30 minutes at 4°C. The cells were then centrifuged again, resuspended, and
incubated with RNAse (50 uL of 100ug mL-") and propidium iodide (200ul from 50ug mL).
The cell populations in G1, S, and G2 were then analyzed using FlowJo software after flow

cytometry analysis.



Table S1: Table comparing different theranostic probes in literature and their photothermal

properties.
Laser Power Laser Concentration PTT transduction (A °C) /
Material Ref.
(W em?) (nm) (mg mL") Time (mins)

GQD 0.9 808 1.7 10/10 !
BPQDs 1 808 0.2 31.5/10 2
GeQDs 2 808 0.2 55.5/5 3
AMQDs 2 808 0.1 50/5 4
GM/OD/Mn;0, hydrogel 1 808 0.25 8/45 s
Fe;04 NPs 1 808 0.2 22.5/10 o
TiN@mSiO,-Fe;0,/PEI 1 808 0.2 35.1/10 7
MoS; NSs 0.47 785 0.03 275/5 8
18.75% CQDs/MoS2 1.5 808 0.1 34.8/10 o

PEG_WS, QDs 1 808 0.25 23/2 This work
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Figure S3: TEM image of WS, QDs considered as control
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Figure S4: (a) Wide angle and (b) Cl1s high resolution XPS spectrum for PEG_ WS, QDs
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Figure S5: (a) FTIR spectroscopy of PEG_ WS, QDs, (b) Contact angle for WS, QDs without
PEG modification
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Figure S6: pH dependent a) UV-Vis abosrbance spectra, b) photoluminescence spectra under
an excitation wavelength of 300 nm, ¢) long term photoluminescence spectrum at an excitation

wavelength of 300 nm for PEG_ WS, QDs
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Figure S7: Characterization of PVP_WS, QDs, (a) UV-Vis absorbance spectrum, (b) digital
image under UV light depicting the photoluminescence for the material, (¢) photoluminescence
spectra under an excitation wavelength of 300 nm, (d,e) TEM images for the materials at

different magnifications.
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Figure S8: Characterization of PEI_ WS, QDs, (a) UV-vis absorbance spectrum (inset: digital
image under normal light), (b) photoluminescence spectra under an excitation wavelength of
300 and 350 nm (inset: digital image under UV light depicting the photoluminescence for the

material), (c-d) TEM images for the materials at different magnifications
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Figure S9: Morphology of Breast cancer cells MDAMB (a-b) Untreated cells (c-d) cells
treated with laser only (e-f) Cells treated with PTT using 100 ppm of PEG_WS, QDs (g-h)

Cells treated with PTT using 200 ppm of PEG_ WS, QDs
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Figure S10: Biodistribution of PEG_WS. QDs in different organs of (a) male and (b) female

rats on day 14.
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