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Figure S1. TEM images of 2D-MOF.
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Figure S2. Peroxidase-like activity of 2D-MOF nanozymes. (a) Absorption spectra of various reaction systems of 2
mM OPD, 10 pg/mL of 2D-MOF + 2 mM OPD, 20 mM H,0, + 2 mM OPD, and 10 pg/mL of 2D-MOF + 2 mM OPD
+ 20 mM H,0O, after catalyzing oxidation in pH 4.5, 0.2 M acetate buffer at 37 °C for 5 min. (b) Absorption spectra of
2 mM OPD, 1 mM TMB, and ImM ABTS after catalyzing oxidation with 10 mM H,O, in pH 4.5 acetate buffer at 37
°C in the presence of 5 pg/mL of 2D-MOF for 5 min. (c) Kinetic curves of the absorption of 450 nm for monitoring
the catalytic reaction of 2 mM OPD with various concentration of 2D-MOF nanozymes in the presence of 10 mM
H,0,. (d) Kinetic curves of the absorption of 450 nm for monitoring the catalytic reaction of 2 mM OPD with various
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concentration of H,0O, in the presence of 5 pg/mL 2D-MOF nanozymes.
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Figure S3. Kinetics curves for monitoring the catalytic oxidation of 2 mM of OPD in the presence of 2.5 pg/mL of
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2D-MOF nanozymes with various concentrations of PPi.
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Figure S4. (a, b) TEM images of 2D-MOF after incubation with PPi for 20 min. (¢, d) TEM images of 2D-MOF after
mixing with PPi-ALP reaction systems for 20 min.
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Figure S5. (a) Kinetics curves for monitoring the catalytic oxidation of 2 mM of OPD in the presence of 2.5 ng/mL of

2D-MOF nanozymes with various concentrations of ATP. (b) Kinetics curves of the absorption at 450 nm for different
concentrations of ALP in the presence of 2.5 pg/mL of 2D-MOF and 5 puM of ATP.
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Figure S6. (a) Kinetics curves for monitoring the catalytic oxidation of 2 mM of OPD in the presence of 2.5 ng/mL of
2D-MOF nanozymes with various concentrations of ADP. (b) Kinetics curves of the absorption at 450 nm for different
concentrations of ALP in the presence of 2.5 pg/mL of 2D-MOF and 30 uM of ADP.
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Figure S7. (a) Kinetics curves for monitoring the OPDox catalyzed by 2.5 pg/mL of 2D-MOF nanozymes with 2 uM

of PPi in the absence and presence of 20 U/L of ALP, and 20 nM of Lys, BSA, Try, HSA, Amy, and GOx.



0.5

0.3 \.

Azu'An

0.24 s o

0 15 30 45 60 75 90 105
Concentration of Na, VO, (uM)
Figure S8. The relative change of the absorption of OPDox (A5-Ay) versus different concentrations of NazVO,. Ay
and A, were the absorption of OPDox at 450 nm at 0 min and 20 min, respectively. Each error bar shows the standard

deviation of three independent measurements.
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Figure S9. The “INHIBIT” logic gate by using PPi and 2D-MOF as inputs and the absorption at 450 nm as
output. (a) Schematic as well as the truth table and (b) the histogram of the “INHIBIT” logic gate. Each error bar shows

the standard deviation of three independent measurements.
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Figure S10. The “NOR” logic gate by using PPi and ATP as inputs and the absorption at 450 nm as output. (a)
Schematic as well as the truth table and (b) the histogram of the “NOR” logic gate. Each error bar shows the standard

deviation of three independent measurements.



Table S1. Comparison of the kinetics parameters between 2D-MOF and other typical nanozymes.

Nanozymes Substrate K, Vinax Ms71) References

2D-MOF H,0, 49.7 mM 2.01x10¢ S1

Pd-Ir cubes H,0, 340 mM 5.1x108 S2

Fe;04 H,0, 154 mM 9.78x108 S3

GO-COOH H,0, 3.99 mM 3.85x108 S4
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