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Figure S1. Representative SEM images of (A) the obtained nanocube-like precursors,
and (B) the porous LaNiOs nanocubes after annealing the precursors. (C)
Representative TEM image of the porous LaNiOz nanocubes. (D) Diffraction pattern
of the porous LaNiOs nanocubes.
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Figure S2. The absorption spectra of various peroxidase substrates catalytcially
oxidized by the porous LaNiO3z nanocubes. Inset: corresponding images showing the

visual color changes of (a) TMB, (b) OPD, and (c) ABTS before and after the porous
LaNiOs nanocubes catalyzed oxidation.
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Figure S3. Representative SEM images of LaNiO3-SG.
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Figure S4. Representative SEM images of Ni nanoparticles.



Figure S5. Representative SEM images of NiO.
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Figure S6. Powder X-ray diffraction patterns of (A) LaNiOsz, LaNiOz-H>, and LaNiOs-
Ho-Air; (B) Ni nanoparticles; (C) NiO; (D) La.Os.
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Figure S7. (A) Kinetic curves of Ass, for monitoring the catalytic oxidation of 1 mM
TMB with 40 mM H;O0: in the presence of 10 pg/mL of LaNiO3z and La2Os. (B)
Comparison of the peroxidase mimicking activities of Ni, LaNiOz, NiO, and La2Oa.
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Figure S8. Comparison of the surface area normalized peroxidase mimicking activities
of (A) Ni, LaNiOs, and NiO; (B) LaNiOs-SG and LaNiOz nanocubes.
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As shown in Figure S8, the surface area normalized peroxidase-like activities of Ni-
based nanomaterials were investigated to exclude the effect of surface area on the
catalytic activity. As shown in Figure S8A, the surface area normalized results also
showed that the oxidation state of nickel atom was very important for the peroxidase-
like activity of Ni-based nanomaterials. The Ni** was the optimal oxidation state for
Ni-based nanomaterials with peroxidase-like activities. As shown in Figure S8B, the
LaNiO3s nanocubes showed a higher surface area normalized activity than LaNiOs-SG,
suggesting that the effect of morphology on the peroxidase-like activity of
nanomaterials. In conclusion, the results obtained from the surface area normalized
activity was well agreed with those obtained from mass normalized activity.
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Figure S9. Comparison of the peroxidase mimicking activities of LaNiOsz, LaNiOs-
H>, and LaNiOz-Hz-Air.
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Figure S10. (A) Typical absorption spectra of TMB in the presence of different
concentrations of H20z. (B) Dependence of Aes2 for monitoring the catalytic oxidation
of TMB on the concentration of H.O> from 2 uM to 1 mM. (C, D) The linear calibration
plots between the concentration of H.O, and the absorbance at 652 nm.
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Figure S11. LaNiOs nanocubes as peroxidase mimic for colorimetric sensing of
glucose by coupling with glucose oxidase (GOX).
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Figure S12. LaNiOz nanocubes as peroxidase mimic for colorimetric sensing of
sarcosine by coupling with sarcosine oxidase (SOX).
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Figure S13. (A) Typical absorption spectra of TMB in the presence of different
concentrations of sarcosine. (B) Dependence of Aes2 for monitoring the catalytic
oxidation of TMB on the concentration of sarcosine from 0.5 uM to 500 uM. The inset

shows the linear calibration plot between the concentration of sacorsine and the
absorbance at 652 nm.
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Figure S14. Selective detection of sarcosine with the porous LaNiO3z nanocubes.
Absorbance of TMB at 652 nm in the absence and presence of 5 mM glutamic acid
(Glu), 5mM histidine (His), 5 mM aspartic acid (Asp), 5 mM lysine (Lys) and 1 mM
sarcosine (Sar).
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Figure S15. Colorimetric detection of in-situ generated H20O- in Hela cells with LaNiO3
nanocubes.

To detect H2O: in cells, lipopolysaccharides (LPS) were used to stimulate the cells to
generate H.O2. As shown in Figure S15, the cells with LaNiO3z and TMB in the presence
of LPS showed the highest colorimetric signals.



Table S1. Comparison of the kinetic parameters between porous LaNiO3z nanocubes
and HRP as well as other reported nanozymes

Catalyst Substrate Km (mMM) Vinax (Ms™?) Ref.
LaNiOs TMB 0.105 3.62x107 This work
LaNiOs H20> 90.05 2.6%106 This work
Pd-Ir cubes TMB 0.13 6.5%10 [1]
Pd-Ir cubes H-0, 340 5.1<108 [1]
GO-COOH TMB 0.0237 3.45%108 [2]
GO-COOH H.0> 3.99 3.85x108 [2]
FesOs TMB 0.098 3.44>10¢ [3]
FesOs H20, 154 9.78x10°8 [3]
HRP TMB 0.434 10x108 [3]
HRP H.0, 3.7 8.71<10° [3]

Km is the Michaelis constant, Vmax is the maximal reaction velocity, Ref. is the abbreviation of

References.



Table S2. BET surface area of the Ni-based nanomaterials studied in this work

Ni-based nanomaterials BET surface area (m?/g) Normalized BET surface area
LaNiOs nanocubes 3 0.52
LaNiO3-SG 3.79 0.63
NiO 3.65 0.61

Ni 5.93 1




Table S3. Detection of glucose in human serum samples

Serum samples

Proposed method (mM, n=3)

Glucose meter (mM)

1

2

10.08+1.35

5.7140.92

10.78+.51

4.3140.89

11.05

6.00

12.27

5.05
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