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Section S1. Chemicals and Instrumentation

All chemicals employed were of analytical grade and used as supplied without further purification.
The Cu(NO3)2:3H2O, 1,3,5-benzenetricarbocylic acid, 1,3,5-benzenetricarbocylic acid, 4-(2-
hydroxyethyl)-1-piperazinepropanesulfonic acid (HEPPS), piperazine-N,N’-bis(2-ethanesulfonic acid)
(PIPES), 4-(2-hydroxyethyl)piperazine-1-(2-hydroxypropanesulfonic acid) (HEPPSO), NaOH, lauric
acid (LA) and dimethyl sulfoxide (DMSO) were purchased from Aladdin Industrial Inc (Shanghai,
China). N-succinyl-L-phenylalanine-p-nitroanilide (SPNA) was purchased from Sigma (St. Louis,
MO). a-Chymotrypsin (ChT) was purchased from Sangon Biotech (Shanghai) Co., Ltd (Shanghai,
China). Ethanol (EtOH) was purchased from Sinopharm Chemical Reagent Co., Ltd (Shanghai, China).
Powder X-ray diffraction (PXRD) patterns were obtained from Rigaku D/MAX-2500 diffractometer
with a CuKa radiation (1.54056 A). Transmission electron microscopy (TEM) analyses were
performed on JEOL JEM-2100F transmission electron microscopy operated at an accelerating voltage
of 200 kV. Scanning electron microscope (SEM) images were collected on a JSM-7600F (JEOL Ltd)
scanning electron microscope. Zeta potential and dynamic light scattering (DLS) measurements were

made with a Malvern Zetasizer NANO-ZS90.
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Section S2. Catalytic Triad of ChT
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Figure S1. (a) Molecular structure of ChT. Polychrome sections in this structure are the active site
with residues of Asp-102, His-57, and Ser-195. (b) Substrate and three active residues (catalytic triad)
in the active site of ChT.
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Section S3. Characterization of HKUST-1
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Figure S2. SEM (a) and TEM (b) images of HKUST-1.
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Section S4. Activity of HKUST-1

The HKUST-1 was dissolved with HEPPS buffer (100 mM, pH = 7.4). To obtain the activity of

HKUST-1, the substrate (SPNA, 160 uL) was added to the HKUST-1 suspension solution (30 pg/mL,

1840 pL). The concentration of SPNA was 2 mM in the solvent mixture of ethanol/DMSO (90%/10%).

Enzyme activity was collected by monitoring the absorbance of PNA every 2 min for 20 min in 30 °C

at 410 nm with Hitachi UH5300 spectrophotometer. For comparison, the activity of ChT (80 pg/mL)

was monitored as well.
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Figure S3. Activity of HKUST-1 (30 ug/mL, red symbol) and activity of ChT (80 pug'mL, black

symbol).
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Section SS5. Activity of ChT with Different Standing Time

The ChT was dissolved with HEPPS buffer (100 mM, pH = 7.4). To obtain the activity of ChT, the

substrate (SPNA, 160 uL) was added to the ChT solution (1840 pL). The concentration of SPNA was

2 mM in the solvent mixture of ethanol/DMSO (90%/10%). Enzyme activity was collected by

monitoring the absorbance of PNA every 2 min for 20 min at 410 nm with Hitachi UH5300

spectrophotometer. Herein, ChT was incubated in a 30 °C water bath for different time and then used

for the activity measurement.
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Figure S4. (a) Activity of ChT (80 ug'mL™") with different standing time (2 min, 60 min,120 min, 180

min and 240 min). (b) Enzymatic activity was normalized to that of ChT at 2 min.
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Section S6. Activity of ChT with the Incubation of HKUST-1 for Different
Time

All of the substances were dissolved in HEPPS bufter (100 mM, pH =7.4) at 30 °C. ChT was incubated
with HKUST-1 (30 pg/mL) solution for different time. To obtain the activity of ChT, the substrate
(SPNA, 160 uL) was added to the MOF-ChT solution (1840 pL). The concentration of SPNA was 2
mM in the solvent mixture of ethanol/DMSO (90%/10%). Enzyme activity was collected by

monitoring the absorbance of PNA every 2 min for 20 min at 410 nm with a Hitachi UH5300

Spectrophotometer.
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Figure S5. (a) Activity of ChT (80 pg/mL) with the incubation of HKUST-1 (30 pg/mL) for different
time (2 min, 10 min, 20 min, 30 min, 60 min and 120 min). (b) Activity of ChT (80 pg/mL) with the
incubation of HKUST-1 (30 pg/mL) for different time (2 min and 40 min). The low ChT activity
without HKUST-1 in (b) resulted from the denaturing of the stored ChT because the experiments were
conducted half a year after the experiments in (a). All the inhibition efficiency was calculated through
normalizing the ChT activity with inhibitors to the corresponding ChT activity without inhibitors. Thus,

it would not influence our conclusion.
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Section S7. Dynamic Light Scattering of HKUST-1

The aggregation of HKUST-1 was confirmed by the DLS results. Typically, different concentrations
of HKUST-1 (30 pg/mL and 100 pug/mL) was added into the ChT solution (80 pg/mL). Then, the

mixture was kept standing for different time (10 min, 30 min and 120 min). DLS measurements were

made with a Malvern Zetasizer NANO-ZS90.
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Figure S6. (a) DLS results of the ChT (80 pg/mL) and HKUST-1 (30 pg/mL) mixture after incubation
for 10 min. (b) DLS results of the ChT (80 pg/mL) and HKUST-1 (30 pg/mL) mixture after incubation
for 30 min. (c) DLS results of the ChT (80 pg/mL) and HKUST-1 (30 pg/mL) mixture after incubation
for 120 min. (d) DLS results of the ChT (80 pg/mL) and HKUST-1 (100 pg/mL) mixture after

incubation for 10 min.
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Section S8. Activity of ChT with Different Concentrations of HKUST-1

Activity of ChT was detected with the similar method as in section S4 and S5. The ChT (80 pg/mL)
was incubated with HKUST-1 for 10 min. The concentrations of HKUST-1 varied from 0 to 100 pug/mL.
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Figure S7. (a) Activity of ChT (80 pg/mL) with different HKUST-1 concentrations (0, 20, 30, 40, 60,
80 and 100 pg/mL). (b) Activity of ChT (80 pg/mL) with different HKUST-1 concentrations (0 and10
pug/mL). The low ChT activity without HKUST-1 in (b) resulted from the denaturing of the stored ChT,
because the experiments were conducted half a year after the experiments in (a). All the inhibition
efficiency was calculated through normalizing the ChT activity with inhibitors to the corresponding

ChT activity without inhibitors. Thus, it would not influence our conclusion.
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Section S9. Activity of ChT with or without the Incubation of HKUST-1 at

Different Concentrations of Substrate

Activity of ChT was detected with the similar method as in section S4 and S5. The ChT was incubated
without or with HKUST-1 (30 pg/mL) solution for 10 min. The concentrations of SPNA varied from

1 to 5 mM in the solvent mixture of ethanol/DMSO (90%/10%).
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Figure S8. Activity of ChT (80 pg/mL) without (a) and with (b) the incubation of HKUST-1 (30 pg/mL)

at different concentrations of substrate SPNA.
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Section S10. Activity of ChT with the Incubation of HKUST-1 in Different

Buffers

Activity of ChT was detected with the similar method as in section S4 and S5. The ChT was incubated
without or with HKUST-1 (30 pg/mL) solution for 10 min. The buffers were changed from HEPPS
(100 mM, pH = 7.4) to HEPPSO (100 mM, pH = 7.4) and PIPES (100 mM, pH = 7.4).
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Figure S9. Activity of ChT (80 pg/mL) incubated without and with HKUST-1 (30 pg/mL) in (a)
HEPPSO and (b) PIPES buffers.
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Figure S10. Activity of ChT (80 pg/mL) incubated with HKUST-1 (30 pg/mL) in different buffers.

The activity was normalized to the ChT activity without the incubation of HKUST-1 in the

corresponding buffers.
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Section S11. Activity of ChT with the Incubation of HKUST-1 in the Presence

of NaCl at Different Concentrations.

Activity of ChT was detected with the similar method as in section S4 and S5. All of the substances
were dissolved in HEPPS buftfer (100 mM, pH = 7.4) at 30°C. Different concentrations of NaCl were
added to 80 pg/mL ChT either before the addition of 40 ug/mL HKUST-1 (before incubation) or after
the 10 min incubation with 40 ng/mL HKUST-1 (after incubation). The concentration of NaCl varied
from 0 to 600 mM in 100 mM HEPES buffer (pH = 7.4). For comparison, the same series of NaCl

were added to 80/ug-mL ChT without HKUST-1 and the activity was recorded as well.
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Figure S11. (a) Activity of ChT (80 pg/mL) with different concentrations of NaCl in the absence of

inhibitors. Activity of ChT (80 pg/mL) with different concentrations of NaCl before (b) and after

incubation (¢) with HKUST-1 (40 ug/mL) as an inhibitor.
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Section S12. Activity of ChT with the Incubation of other MOF's

Herein, NTU-9 (Ti), UiO-66 (Zr) and MIL-125 (Ti) were synthesized according to the reported
articles.! The ChT activity was detected with the similar method as in section S4 and S5. The ChT

(80 pg/mL) was incubated with different MOFs for 10 min. The concentration of each MOF was fixed

as 80 pg/mL.
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Figure S12. Activity of ChT (80 pg/mL) with the incubation of different MOFs (80 pug-mL™).

Table S1. Zeta potential of different MOFs in pH 7.4 HEPPS buffer

MOFs HKUST-1 NTU-9 Ui0-66 MIL-125 (Ti)

Zeta potential (mV) -14.0 -36.9 -32.0 -39.5

S16



Section S13. Activity of ChT with the Incubation of HKUST-1 in the Presence

of Histidine at Different Concentrations.

The ChT activity was detected with the similar method as in section S4 and S5. All of the substances
were dissolved in HEPPS buffer (100 mM, pH = 7.4) at 30 °C. Different concentrations of histidine
were added to 80 pg/mL ChT after the 10 min incubation with 40 ug/mL HKUST-1. The concentration
of histidine varied from 0 to 600 uM in 100 mM HEPES buffer (pH = 7.4). For comparison, the
catalysis activity of 600 uM histidine and the activity of ChT with 600 uM histidine without the

inhibitor were recorded as well.
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Figure S13. (a) Activity of ChT (80 pg/mL) with different concentrations of histidine in the presence

of HKUST-1 (40 pg/mL). (b) Activity of ChT (80 pg/mL) with and without 600 uM histidine, as well

as the activity of 600 uM histidine without MOFs and ChT. (c) Activity of ChT (80 pg/mL) with

different concentrations of histidine with and without HKUST-1 (40 pg/mL). The low ChT activity

without HKUST-1 in (c) resulted from the denaturing of the stored ChT because the experiments were

conducted half a year after the experiments in (a) and (b). All the inhibition efficiency was calculated

through normalizing the ChT activity with inhibitors to the corresponding ChT activity without

inhibitors. Thus, it would not influence our conclusion.
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Section S14. Fluorescence of ChT with and without Incubation with HKUST-
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Figure S14. (a) Tryptophan fluorescence of ChT (80 pg/mL) with and without HKUST-1 (40 pg/mL)
as an inhibitor for 10 min, 20 min, 30 min, 1 h, 2 h, 3 h, 4 h, 5 h and 6 h. The fluorescence of denatured
ChT (80 pg/mL) was also recorded. The fluorescence intensity was normalized to the intensity of ChT

without the inhibitors. (b) Fluorescence of HKUST-1 (40 pg/mL).
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Section S15. Synthesis and the Characterization of HKUST-1 with

Exclusively {100} Facets

Synthesis of HKUST-1 with more {100} facets

HKUST-1 was synthesized based on the reported paper with a few changes.* Typically,
Cu(NO3)2-:3H20 (41mg) was dissolved in 10 mL n-butyl alcohol and lauric acid (0 mg, 475.5 mg, 951
mg, 1.4275 g, 1.902 g, 2.3775 g) was added into it. The dispersion was heated and stirred to form a
clear solution. Then, H3BTC (20 mg) was dissolved into the solution. After stirring for 10 min, the
mixture was poured into a Teflon reaction kettle and heated at 120 °C for 24 h. The blue product
HKUST-1 was collected by centrifugation and washed with ethanol for three times. After that, the

HKUST-1 was dried at 60 °C overnight in a vacuum oven.

Figure S15. SEM images of HKUST-1 with more {100} facets.
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Figure S16. PXRD patterns of HKUST-1 with more {100} facets.
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Section S16. Synthesis of HKUST-1 with Different Exposed Facets

With water as modulators

A series of HKUST-1 with different exposed facets were synthesized according to the reported method
with few changes.® Typically, 0.88 g Cu(NO3)2:3H,0 was dissolved in 15 mL ethanol and 0.42 g
H3BTC was dissolved in 12 mL water and ethanol mixture. In the 12 mL mixture, the moisture content
varied from 30%, 40%, 50%, 60%, 70% to 90%. The solution of Cu(NO3)2-:3H>0O and the solution of
H3BTC were mixed and stirred for 1 h at room temperature. Then, the mixture was poured into a Teflon
reaction kettle and heated at 120 °C for 24 h. The blue product HKUST-1 was collected by
centrifugation and washed with ethanol/water solution (the same volume ratio as the H3;BTC solution)

for three times. After that, the HKUST-1 was dried at 60 °C overnight in a vacuum oven.

With NaOH as modulators

A series of HKUST-1 with different exposed facets were synthesized according to the reported method
with few changes.® Typically, 0.88 g (3.6 mmol) Cu(NOs)2-3H>0 was dissolved in 15 mL water and
0.42 g (2.0 mmol) H3BTC was dissolved in 12 mL ethanol. The two solutions were mixed, and then
the NaOH solution with different concentrations from 1 mmol, 2 mmol and 4 mmol was added, stirring
for 1 h at room temperature. The mixture was poured into a Teflon reaction kettle and heated at 120 °C
for 24 h. The blue product HKUST-1 was collected by centrifugation and washed with ethanol/water
(50%/50%) solution for three times. After that, the HKUST-1 was dried at 60 °C overnight in a vacuum

oven.
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Figure S17. (a-b) TEM images of HKUST-1 with NaOH as modulators. (d) A schematic illustration
of the exposed facets changes of HKUST-1 with NaOH as modulators.
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Figure S18. PXRD patterns of HKUST-1 with water as modulators.
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Figure S19. PXRD patterns of HKUST-1 with NaOH as modulators. The PXRD patterns performed

no difference, which indicated that the HKUST-1 was successfully synthesized. While, the diffraction

peak of different facets exhibited almost no difference, which might result from the poor recognition

of PXRD. The phenomenon also could be found in the previous assay.
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Section S17. Calculation of Half Maximal Inhibitory Concentration (ICso) for

ChT

Herein, the ICso value is a quantitative measure that indicates how much of a particular inhibitor is

needed to inhibit a given biological process by 50%. The value of it could be calculated by non-linear

fitting using four-parameter logistic curves on Origin 2016 (Figure S14).” The ChT activity was

detected with the similar method as in section S4 and S5.
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Figure S20. Activity of ChT (80 pg/mL) with different concentrations of HKUST-1 synthesized with

water as modulators.
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Figure S21. Calculations of the ICso of different concentrations of HKUST-1 synthesized with water
as modulators for 80 pg/mL ChT.
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Figure S22. Activity of ChT (80 pg/mL) with different concentrations of HKUST-1 synthesized with

NaOH as modulators.
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Figure S23. Calculations of the ICso of different concentrations of HKUST-1 synthesized with NaOH

as modulators for 80 pg/mL ChT.

S28



Section S18. Activity of ChT with the Incubation of BTC Ligands

ChT was dissolved in HEPPS buffer (100 mM, pH = 7.4). Different concentration of BTC ligands (0

and 30 ug/mL) was added into the ChT solution. Then, the mixture was kept standing in a 30 °C water

bath for 10 min. The activity of ChT was detected.
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Figure S24. Activity of ChT (80 pg/mL) with and without the incubation of BTC ligands (30 pg/mL).
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