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Figure S1. The SEM images and EDS analysis of CoO nanoparticles. (A) The SEM image of hydro-

phobic CoO nanoparticles. (B) EDS analysis of CoO nanoparticles.



Figure S2. TEM images of CoO nanoparticles synthesized at different temperatures. (A) The TEM
image of hydrophobic CoO nanoparticles prepared at 240 °C. (B) Synthesized at 270 °C. (C) Synthe-
sized at 300 °C. (D) Synthesized at 320 °C.

Figure S3. The images of different concentrations of CoO nanozymes reacting with TMB for 10 s.
(A) Color Reaction of CoO Nanozymes Prepared at 270 °C with TMB. (B) Color Reaction of CoO
Nanozymes Prepared at 320 °C with TMB.

1. Enzyme-like Activity Determination of CoO Nanozymes
1.1. Determination of SOD-like Catalytic Activity of CoO Nanozyme



The Biyuntian SOD detection kit (WST-8 method) was used to determine the SOD-
like activity of CoO NPs at different concentrations (5, 10, 20, and 30 pig/mL).

The Biyuntian SOD detection kit (WST-8 method) is a colorimetric reaction based on
WST-8, a kit for detecting SOD or superoxide dismutase activity in cells, tissues or other
samples by colorimetry. Refer to Figure S4 for the principle of WST-8 method. WST-8 can
react with superoxide anion (O2*") catalyzed by xanthine oxidase (XO) to produce water-
soluble formazan dye. Since SOD can catalyze the disproportionation of superoxide ani-
ons, this reaction step can be inhibited by SOD, so the activity of SOD is negatively corre-
lated with the generation of formazan dye. Thus the enzymatic activity of SOD can be
calculated by colorimetric analysis of the WST-8 product. The operation steps are as fol-
lows:

1) WST-8/enzyme working solution configuration: WST-8/ enzyme working solution
was configured according to the volume of each reaction 160L (151 uL SOD detection
buffer, 8 u L WST-8 and 1 uL enzyme solution);

2) Reaction starting solution configuration: Mix 40x reaction starting solution (1 pL)
and SOD detection buffer (39 uL) according to the ratio of 1:39 to configure the reaction
starting solution;

3) Set sample wells and samples in a 96-well plate. For blank control wells, the reac-
tion system should be in accordance with Table S1. The reaction starting solution should
be added at the end.

Table S1. Reaction system for determination of SOD activity.

Sample Blank Control1 Blank Control 2 Blank Control 3

CoO nanozymes 20 ul - - 20 ul

SOD detection buffer - 20 ul 40 ul 20 ul
WST/8 enzyme working

160 pl 160 pl 160 pl 160 pl

solution 60 601 60 60

Reaction start-up solu-
tion
4) Incubate at 37 °C for 30 min, and measure A450;
5) The Oz~ inhibition percentage of CoO Nanozymes = [(Ablank control 1-Ablank control 2)-
(Asample- Ablank control 3)]/ (Ablank control 1- Ablank control 2)X100%.

20 ul 20 ul - -

Xanthine

0, 20, WST-8 formazan
H,0, 20, WST-8
Uric acid

O, + H;0,
Figure S4. The principle of WST-8 method.
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Figure S5. The inhibition rate of Oz*~ by different concentrations of CoO nanozymes.

Figure S5 shows the inhibition rate of O:*- with different concentrations of CoO
nanozymes. The inhibition rates of CoO nanozymes with concentrations of 5, 10, 20 and
30 pg/mL to Oz~ were 5.56, 28.15, 54.46 and 68.43%, respectively.

1.2. Determination of CAT-like Catalytic Activity of CoO Nanozyme

The Biyuntian CAT detection kit was used to determine the CAT-like activity of CoO
nanozymes at different concentrations (10 and 20 pg/mL).

The Biyuntian CAT detection kit is a simple and easy-to-use kit for detecting catalase
(Catalase) activity in cells, tissues or other samples by color reaction. When hydrogen per-
oxide is relatively abundant, catalase can catalyze the production of water and oxygen
from hydrogen peroxide. Residual hydrogen peroxide can oxidize the chromogenic sub-
strate under the catalysis of peroxidase to produce a red product (N-(4-antipyryl)-3-
chloro-5-sulfonate-p-benzoquinonemonoimine), and the maximum absorption wave-
length is 520 nm. Using the hydrogen peroxide standard, make a standard curve, so that
the catalase in the sample can calculate how much hydrogen peroxide catalyzes the con-
version of hydrogen peroxide into water and oxygen per unit time and unit volume. Thus,
the enzyme activity of catalase in the sample can be calculated. The steps are given below:

1) Determine the standard curve: The H20: dilution with a final concentration of 0,
0.0025, 0.005, 0.01, 0.015 uM was reacted with catalase, A520 nm was determined and the
standard curve was made;

2) CoO nanozymes with different concentrations (10 and 20 pug/mL) were mixed with
H:0: detection buffer (total volume of 40 uL), 10 uL of 250 mM H20: solution was added,
and react for 3 min at 25 °C;

3) 450 pL of catalase reaction termination solution were added while mixing upside
down to terminate the reaction;

4) Took another 1.5 mL EP tube, added 40 pL of catalase detection buffer, and then
added 10 pL of the reaction solution in step 3), and mixed;

5) Adding 10 pL in 50 uL system to 96-well plate in step 4), adding 200 pL chromo-
genic working solution in each well;

6) Incubated at 25 °C for 15 min, and measured A520 nm;

7) First, the amount of residual H20: after the reaction of 10 and 20 p g/mL CoO NPs
with H20:2 was calculated according to the standard curve, the amount of H20: consumed
is obtained by subtracting the amount of residual H20: from the amount of residual H20:
of the blank control, and then the CAT-like activity of CoO nanozymes = the amount of
consumed H20: x dilution multiple / (reaction time x sample volume).
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Figure S6. The CAT-like activity assay of CoO nanozymes. (A) Test results using the Biyuntian CAT
detection kit. (B) The standard curve of H20.

As the concentration of H20:2 increases, its absorbance increases linearly. According
to the standard curve calculation, CoO nanozymes have CAT-like properties, and their
CAT-like activity is about 19.01 U/mL.

1.3. Determination of POD-like Catalytic Activity of CoO Nanozyme

The POD-like activity of CoO nanozyme was determined according to Sigma perox-
idase activity assay kit. Peroxidase is an enzyme widely found in biological systems that
use hydrogen peroxide to oxidize various substrates. The peroxidase activity assay kit
provides a simple and direct procedure for measuring peroxidase activity in various bio-
logical samples. Peroxidase catalyzes the reaction between H20: and the probe, resulting
in a colorimetric (570 nm)/fluorescent (Aex = 535/Aem = 587 nm) product proportional to
the peroxidase activity present. One unit of peroxidase is defined as the amount of enzyme
that reduces 1.0 pmol of H20:2 per min at 37 °C. The following is the operation procedure:

1) Determine the standard curve of H20:: First, dissolve 10 puL of 12.5 mM H20: in
1240 pL of Assay Buffer, and add 0, 10, 20, 30, 40, and 50 uL to the well plate; and use
Assay Buffer to fill each well. To 50 uL. Subsequently, add 2 pL fluorescent substrate and
48 uL HRP positive control to each well, measure A570 nm and make a standard curve;

2) Solution premix (46 uL Assay Buffer, 2 pL fluorescent substrate and 2 puL 12.5 mM
H20z), add Mix 50 pL of the master mix with CoO nanozymes. Incubate at 37 °C for 3 min,
measure the initial A570 nm, and then measure the A570 nm at this time after 3 min, cal-
culate the amount of H202 consumed according to the standard curve;

3) Calculate the POD-like activity of CoO nanozymes = the amount of H20: con-
sumed x dilution Multiple/(reaction time x sample volume).

H,0, (nmol) 0 | 2 3 4 5
AS570 (a.u.) 0.0474 0.1925 0.6117 0.7581

[ CoOmmnozymes(ugmi) | 20 | 30 | oot
| Comsumptionorto, | 076 | 1ost |

Figure S7. The POD-like activity assay of CoO nanozymes. (A) Test results using the Sigma perox-
idase activity assay kit. (B) The standard curve of H20:.

According to the standard curve, CoO nanozymes have POD-like catalytic activity,
and their POD-like activity is about 18.47 U/mL.



