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Additional methods

Size tuning of nanozyme-loaded BSA nanoparticles

Four milliliters of an aqueous solution containing 20 mg/ml BSA+2 mg/ml PB
nanoparticles or 30 mg/ml BSA+3 mg/ml PB nanoparticles or 40 mg/ml BSA+4
mg/ml PB nanoparticles were added to glass vial. Sixteen milliliters of 95% ethanol
was added dropwise (4 ml/min) while solution was kept under magnetic stirring
(1000 RPM). Then, the thermal sensor was immersed in the suspension and
temperature was gradually increased to +70 °C. Heated suspension was stirred
for 2 h, then cooled to room temperature. Nanoparticles were collected into 2 ml
centrifuge tubes and washed with deionized water three times by centrifugation at
20000 g for 20 min. After each centrifugation pellet was redispersed by sonication
(probe diameter - 3 mm; duration - 15 s; power - approx. 8-9 W). Resulting
nanoparticles were combined and stored at +4 °C.

Substrate optimization

pH. 96-well plates were filled with 100 pl of 100 ng/ml Bi-BSA in 0.1 M
carbonate buffer, pH 9.5. Plates were kept at +37 °C for 2 h, then three times
washed with 300 ul of PBT (10 mM phosphate buffer, pH 7 containing 0.1%
Tween-20). Blocking buffer (250 pl; PBT with 1% casein and 1% BSA) was added
to the wells. After that, plates were incubated on a shaker (300 rpm) at +37 °C for
60 min and triply washed. In 48 of 96 wells, 100 pl of PB@BSA/Str diluted in the
blocking buffer to 0.1 mg/ml was added. Remaining 48 wells were filled with
blocking buffer instead of conjugate. After 60 min of incubation and triple washing,
100 pl of substrate solution was added. Substrates were prepared by mixing 900
ul of 0.1 M citrate/0.2 M phosphate (Mcllvaine) buffer with 100 pl of 1 mg/ml TMB
in DMSO and 10 pl of 30% H.O.. pH of the Mcllvaine buffer was from 2.5 to 8.0.
Each type of substrate was added to 8 wells (4 treated and 4 non-treated with
conjugate). Color development was performed for 30 min, then 100 ul of 2 M H.SO.
was added in each well. Absorbance at 450 nm was immediately measured. All
the assay steps except for washing were performed at +37 °C on a shaker (300
RPM). Plates were not shaken in the course of coating.

Buffer composition. Forty eight substrate buffers were prepared from the set
of 6 acids (0.1 M acetic, 0.1 M oxalic, 0.1 M citric, 0.1 M propionic, 0.1 M butyric,
and 0.1 M formic) and 8 bases (1 M KOH, 1 M NaOH, 1 M NH.OH, 1 M imidazole,
1 M TRIS, 1 M HEPES, 0.1 M Na,HPO,, and 1 M glycine). pH of all buffers was
4.00+0.02. Analysis was performed as described in the previous section, except
that two 96-well plates were used instead of one. Each buffer was added in 4 wells:
2 treated with PB@BSA/Str and 2 filled with blocking solution. Five buffers with the
highest enhancing effect (0.1 M citrate/1 M KOH, 0.1 M citrate/1 M NH.OH, 0.1 M



formate/1 M KOH, 0.1 M formate/1 M NH,OH, 0.1 M butyrate/1 M NH.OH) along
with the Mcllvaine buffer, pH 4 were retested in the additional experiment in the
following way. 96-well plate was coated with 1, 10, 100, and 1000 ng/ml of Bi-BSA
in 0.1 M carbonate buffer, pH 9.5. After blocking, 100 ul of PB@BSA/Str diluted in
the blocking buffer to 0.1 mg/ml was added for 60 min. Substrates prepared using
aforementioned buffers were then added (four technical replicates for each
substrate). Reaction was stopped with 100 pl of 2 M sulphuric acid.
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Figure S1. Calibration curve of prussian blue nanozymes (PB)

Size {d.nm}: % Intensity  Width {d.nm):
f-Average (d.nm): 40,94 Peak 1: 43 52 100,0 22 65
Pdl: 0,163 Peak 2: 0,000 0.0 0,000
Intercept: 0,927 Peak 3: 0,000 0,0 0,000

Result quality : Good
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Figure S2. Intensity-weighted size distribution plot of prussian blue
nanozymes
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Figure S3. PB@BSAS5 nanoparticles after thermal cross-linking



A Size (d.nm): % Intensity Width (d.nm): Size (d.nm): % Intensity Width (d.nm):
Z-Average (d.nm): 231,0 B

Peak 1: 2539 100,0 80,84 Z-Average (d.nm): 2046 Peak 1: 2410 100,0 102.9
Pdr: 0,083 Peak 2: 0,000 0,0 0,000 Pdi: 0,135 Peak 2: 0,000 00 0,000
Intercept: 0,936 Peak3: 0,000 00 0,000 Intercept: 0,951 Peak3: 0,000 0,0 0,000
Result quality : Good Result quality : Good
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Record 7836: PB@BSAQ nocne ossyuns 10 Mitk 60% 3 tam 1:350 H20 1] Record 7837: PB@BSA1 nocne ossyuns 10 Mith 60% 3 nam 1:350 H20 1]
C Size (d.nm): % Intensity Width (d.nm): D Size (d.nm): % Intensity Width (d.nm):
Z-Average (d.nm): 1637 Peak 1: 1988 100,0 94,84 Z-Average (d.nm): 1223 Peak 1: 1495 100,0 75,98
Pdl: 0,183 Peak 2: 0,000 00 0,000 Pdl: 0,174 Peak 2: 0,000 00 0,000
Intercept: 0,949 Peak 3: 0,000 0,0 0,000 Intercept: 0,949 Peak 3: 0,000 00 0,000
Result quality : Good Result quality : Good
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E Size (d.nm): % Intensity Width (d.nm): F Size (d.nm): % Intensity Width (d.nm):
Z-Average (d.nm): 1463 Peak 1: 1694 100,0 64,57 Z-Average (d.nm): 1400 Peak 1: 1479 100,0 3593
Pdl: 0,129 Peak 2: 0,000 00 0,000 Pdi: 0,046 Peak 2: 0,000 00 0,000
Intercept: 0,892 Peak 3: 0,000 00 0,000 Intercept: 0,969 Peak 3: 0,000 00 0,000
Result quality : Good Result quality : Good
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Figure S4. Intensity-weighted size distribution plots of A — BSA NP, B —
PB@BSA1, C — PB@BSA2, D — PB@BSA3, E — PB@BSA4, F - PB@BSA5
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Figure S5. Elemental analysis (EDS) of PB@BSAS
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Figure S6. Elemental analysis (EDS) of BSA NP



A Size (d.nm): % Intensity Width (d.nm):
Z-Average (d.nm): 1682 Peak 1: 186,9 100,0 62,13

Pdl: 0,109 Peak 2: 0,000 00 0,000
Intercept: 0,970 Peak 3: 0,000 0,0 0,000
Result quality : Good
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B Size (d.nm): % Intensity Width (d.nm):
Z-Average (d.nm). 1666 Peak 1: 182,6 100,0 59,57
Pdl: 0114 Peak 2: 0,000 0,0 0,000
Intercept: 0,957 Peak 3: 0,000 0,0 0,000
Result quality : Good
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C Size (d.nm): %Intensity  Width (d.nm):
Z-Average (d.nm): 1620 Peak 1: 179,0 100,0 58,20
Pdl: 0,090 Peak 2: 0,000 0,0 0,000
Intercept: 0,967 Peak 3: 0,000 0,0 0,000
Result quality : Good
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Figure S7. Intensity-weighted size distribution plots of A— PB@BSAS5-1, B —
PB@BSA5-2, C — PB@BSA5-3
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Figure S8. Decrease of zeta potential of PB@BSADS5 after the glutaraldehyde
treatment
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Figure S9. Re-testing of substrates provided the highest signal. Molarity of
buffers (except for Mcllvaine buffer) is 0.1 M. H,O, concentration is 0.3%. n=4,
meantSD
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Figure S10. Dynamics of color intensity change at different H.O,

concentration in substrate solution. Assay format: direct detection of Bi-BSA by
PB@BSAS/Str. Concentration of H.O, is given above the graphs. n=3, meant+SD
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Figure S11. Optimization of PSA assay conditions: MAbs to PB@BSAS ratio
(is given above the graphs) and PB@BSA5/MAb concentration. n=3, meantSD
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Figure S12. PSA assay: results of curve fitting



