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Figure S1. Synthesis and purification of WQP and WQP-Cy5. a) UPLC-MS chromatogram at A=280nm of purified

WQP. b) Mass spectra of purified WQP showing corresponding m/z values. c¢) UPLC-MS chromatogram at

A=280nm of purified WQP-Cy5 and d) mass spectra of purified WQP-Cy5 showing corresponding m/z values.


mailto:l.albertazzi@tue.nl
mailto:silvia.pujals@iqac.csic.es

PLGA-PEG-maleimide }

PLGA-PEG-WQP NH
' Trp) |
| N J I
- B = N R ;=) .\\P" W - o
l
WQP Al

1 90 89 88 87 86 85 84 83 82 81 80 79 78 76 75 74 73 72 71 70 69 68 67 66 65 64

7.7
1 (ppm)

Figure S2. Characterization of peptide-polymer conjugation by *H NMR. Overlapped zoom-in spectra of the
aromatic region (6.5 to 9ppm) of PLGA-PEG-maleimide polymer, WQP peptide and the PLGA-PEG-WQP
conjugate. Integrated areas of coinciding peaks (7.31ppm) corresponding to protons from -NH group of the

indole ring of tryptophan (Trp) are used for calculation of conjugation efficiency (CE).

Number of
Integrated Number of WQP/ PLGA (CE)
Peak ppm repeating
area (aj) protons (m;) (%)
units (n;)
-NH (W) 7,31 1,01 1 1
77,1
CH; (PLGA) 1,46 300 3 333,33

Table S1. Calculation of CE by 'H NMR. The conjugation degree of PLGA-PEG copolymer with WQP was
calculated by the ratio between the integrated area of the doublet observed at d = 7.31 corresponding to amide
protons of tryptophan in the peptide sequence, and that of the integrated peak observed at d = 1.5 (Figure 2),
corresponding to the protons of the methyl groups (—CH3) of PLGA.

The CE is calculated as a ratio between WQP/PLGA obtained using the following equation?

WQP = _awqp / Mwae - 1,01/1 =077 (1)
PLGA (awar / Mwap) * (achs/ (Mecuz X New)) (1,01/1) +(300/ (3 x 333,33))

where a; corresponds to the integrated area under the signals of the 1H-NMR spectrum for the respective
fractions, m; corresponds to the number of protons corresponding to each signal, and n; is the number of
repetition units of the fraction i. The calculation indicates that for every PLGA there is 0,77 units of WQP. Thus,

the value of CE is 77%.
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Figure S3. UPLC-MS analysis of surface WQP on multivalent NPs. Integrated chromatograms of digested

fragments of multivalent WQP-NPs having different surface valencies a) 5% and b) 30% obtained at A=280nm.

Calculation of number of WQP on NP surface by enzymatic digestion:

As shown in Figure 3, the digestion of WQP-NPs having different WQP surface densities showed masses
corresponding to the digested WQP fragment in the mass spectrum. This peak was integrated, and the area was
used to calculate the concentration of WQP in 5% and 30% formulations, using the calibration curve.

For calculation of theoretical (expected) number of WQPs, we used the formula as per Spherotech’s instructions?

as follows:



Calculating the number of NPs in suspension:

(6 x Polymer weight (g)) X 1012 (2)

(3.14 x Polymer density (g/cm3) x NP diameter (um)3)
Calculating the number of WQP molecules in suspension:

( Mass of WQP-conjugate (g) ) X Avogadro’s number (3)

Molecular weight of WQP-conjugate (g/mol)
Calculating the theoretical number of WQP molecules per NP:

Number of WQP molecules (4)

Number of NPs in suspension
Calculation of theoretical WQP per NP: Calculated by multiplying the theoretical WQP molecules/NP (4)
by the CE % of the formulation (1).
Calculation of number of WQP (observed) on NP surface from calibration curve:
For calculating the number of surface WQP from the concentration (ug/mL) obtained from calibration
curve, we plot the integrated area of unknown samples (5% and 30% WQP NPs peaks).
Calculating moles of WQP-conjugate added:
Mass of WQP-conjugate added (g) (5)

Molecular weight of WQP-conjugate (g/mol)

Calculation of mass (Llg/mL) of WQP added:
moles of WQP-conjugate added X molecular weight of WQP (6)
Calculation of moles of WQP obtained on NP surface:

Mass of WQP (observed) (7)

Molecular weight of WQP
Calculation of molecules of WQP on NP surface:
Moles of WQP (observed) X Avogadro’s number. (8)

We divide this value by molecules of NPs in suspension obtained in (2) to get the number of WQP/ NP.

Expected Observed Surface WQP coverage Actual WQP-
Samples
#WQP #wQp (%) valency (%)
>% WQP-NPs 286,07 259 91 4,53
30% WQP-NPs
1716,44 908 >3 15,9

Table S2. Calculation of number (#) of WQP on NP surface. The availability (valency and coverage) (%) of

WQP on NP surface is calculated by dividing the number of expected versus observed WQP and getting a

percentage of the formulated surface valency.
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Figure S4. PSMA expression and cellular cytotoxicity of multivalent WQP-NPs. a) PSMA expression across
prostate cancer and healthy cell lines obtained by immunostaining as a mean fluorescence intensity of Alexa-
488 tagged anti-PSMA antibody using flow cytometry. b) Cellular cytotoxicity of varying concentration ranges of

multivalent 30% WQP-NPs on all cell lines by prestoBlue cell viability assay.

For measuring the expression levels of PSMA receptor, all the cell lines were stained with rabbit monoclonal
anti-PSMA antibody (ab133579- Abcam Netherlands B.V.) according to manufacturer’s protocol3. Briefly 1ug/mL
of 12 anti-PSMA antibody dissolved in 3% BSA was added to a monolayer of cells in LabTek on ice for 1hr. Next,
the cells were washed thrice with 1X PBS and incubated with 1ug/mL (dilutions provided by manufacturer) of
polyclonal goat: anti-rabbit Alexa-488 secondary (22) antibody for at least 1 hour in dark conditions. For flow
cytometry, the cells were detached using 0.25% Trypsin-EDTA incubation for 10 mins at 372C, 5% CO, and
obtained in suspension in 1X PBS. They were then stained with 10ug/mL of DAPI just before analysis with FACS
Aria, with the 488nm laser. In total 10,000 cells (or events) were measured, and their mean fluorescence
intensity values obtained. Expectedly, LNCaP cells showed highest expression of PSMA followed by 22Rv1 cells

having moderate expression and PC3 and RWPE1 cells having low expression.

For measuring the cytotoxicity of the formulated NPs, PrestoBlue cell viability assay was employed as per
manufacturer’s instructions*>. Briefly, all cell lines were seeded in a 96-well plate and incubated for 24h at 372C
and 5% CO,. They were then incubated with the formulated multivalent 30%WQP-NPs in varying concentrations
(from 25 to 250ug/mL) for 24h at 372C and 5% CO,. As a negative control, filtered MilliQ water of equal volume
was used instead of culture medium. Next, the NP-containing medium was aspirated, and the cells were
incubated with PrestoBlue (10%v/v of 5% PrestoBlue stock) and incubate for 1hr at 37°C. Fluorescence was
measured at 590nm. Higher fluorescence values were obtained for increasing concentrations of WQP-NPs,
which correlated to increase n metabolic activity of the cells, thereby rendering minimal (if none) cytotoxicity

for the entire range of concentrations.
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