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Fig. S1. A) Low, B) High magnification SEM images, and C) energy dispersive spectroscopy
analysis of as-received vermiculite powders.
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Fig. S2. An SEM image and corresponding elemental analysis of the as-received vermiculite
powders, showing the presence of Fe, O, Al, Mg, and Si.

300.1£87.7 nm 1.1£0.3 nm
< 10 X 4- )
° ° 7
S % e é
£ % = é
) % @ ?
3] 7 O %
= 5 / = 2] 7
o 7 ) 2
o % o g
. o %
/ /

477777777/ 0= Y4 AL

200 400 600 0.5 1.0 1.5 2.0
Diameter (nm) Diameter (nm)

Fig. S3. (A) Statistical analysis of the lateral sizes of 50 NSs determined by TEM. (B) Statistical
analysis of the heights of 20 NSs determined by AFM.
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Fig. S4. (A) Statistical analysis of the lateral sizes of 50 NSs@DCPYy determined by TEM. (B)
Statistical analysis of the heights of 20 NSs@DCPy determined by AFM.
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Fig. S5. (A) UV—Vis—NIR absorption curve recorded for the fresh NSs@DCPy dispersion and
the NSs@DCPy dispersion stored at room temperature for one week. (B) Digital photographs
of the NSs@DCPy dispersions in various solutions including water, phosphate buffered saline
(PBS), DMEM culture medium and fetal bovine serum (FBS). The NSs@DCPy exhibit
excellent stability in all the tested physiological solutions.
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Fig. S6. (A) DLS size distribution of NSs in PBS and (B) NSs in PBS after 1 week-standing.
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Fig. S7. (A) DLS size distribution of NSs@DCPy in PBS and (B) NSs@DCPy in PBS after 1

week-standing.
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Fig. S8. GSH content of MC38 cells treated with (A) NSs and (B) NSs@DCPy at different
concentrations for 24 h.
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Fig. S9. Exploration of -OH detection using the methylene blue (MB). Change in methylene
blue (MB) absorbance at 664 nm with various reaction time. The decrease in absorbance at 664
nm shows -OH production.
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Fig. S10. (A) PL spectra of DCPy (10 pg/mL) in water—acetone mixtures with different water
fractions ( fw). (B)PL spectra of DCPy (10 pg/mL) in water—acetone mixtures with different
water fractions ( fw)
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Fig. S11. O, generation of DCPy, NSs, and NSs@DCPy with H20..
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Fig. S12. HIF-1a protein expression levels were estimated by Western blotting in the MC38
cells conducted with DMEM, 10 pg mL? DCPy, 100 pg mL? NSs, and 100 pg mL?

NSs@DCPy for 6 h.
|
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Fig. S13. (A) Merged confocal images of panels B and C. (B, C) confocal images of MC38
cells stained with (B1-B2) Mito-Tracker, (C1-C2) Hoechst. (D1-D2) Bright-field images. Scale

bar is 20 pm.
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Fig. S14. (A1-A2) Confocal images of MC38 cells stained with BODIPY®81/*1.C11, (B1-B2)
Hoechst, (C1-C2) merged confocal images of panels A and B. Scale bar is 20 um.
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Fig. S15. (A-C) Tumor growth curves in experimental mice after administration of PBS, NSs,
DCPy, and NSs@DCPy with or without white light irradiation for 5 min.
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Fig. S16. Histological staining of tumors in experimental mice after administration of PBS, NSs,
DCPy, and NSs@DCPy with or without white light irradiation for 5 min. All the scale bars are
100 pm.
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Fig. S17. Immunohistochemical analysis of the expression of Caspase 3 on the dissected tumor
tissues in experimental mice after administration of PBS, NSs, DCPy, and NSs@DCPy with or
without white light irradiation for 5 min, and blue fluorescence was from 4’,6-diamidino-2-
phenylindole-stained nucleus. All the scale bars are 100 pum.
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Fig. S18. Immunohistochemical analysis of the expression of GPX4 on the dissected tumor
tissues in experimental mice after administration of PBS, NSs, DCPy, and NSs@DCPy with or
without white light irradiation for 5 min, and blue fluorescent signals was from 4’,6-diamidino-
2-phenylindole-stained nucleus. All the scale bars are 100 pm.
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Fig. S19. Body weight changes in experimental mice after administration of PBS, NSs, DCPy,
and NSs@DCPy with or without white light irradiation for 5 min.
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Fig. S20. Histological data were obtained from the heart, liver, spleen, lungs, and kidneys of
different groups (scale bar is 1000 pum for all panels).
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Fig. S21. Hematology data and blood biochemistry of Balb/c mice at the end of different
treatments. (A) MCHC is the abbreviation for mean corpuscular hemoglobin concentration, (B)
MPV is the abbreviation for mean platelet volume, (C) HGB is the abbreviation for hemoglobin,
(D) WBC is the abbreviation for white blood cell, (E) MCH is the abbreviation for mean
corpuscular hemoglobin, (F) RDW-CV is the abbreviation for red cell volume distribution
width, (G) RBC is the abbreviation for red blood cell, (H) PLT is the abbreviation for platelet,
(I) BUN is the abbreviation for Blood urea nitrogen, (J) AST is the abbreviation for aspartate
aminotransferase, (K) ALT is the abbreviation for alanine aminotransferase, (L) ALB is the
abbreviation for albumin. Gray areas show the reference ranges of hematology data of standard
Balb/c mouse.



Table S1. Comparison on Michaelis-Menten constant (Km) and maximum reaction rate (Vmax)
of NSs, natural HRP, and metal-based nanoenzymes using H2O- as substrate.

Catalyst Substrate  Km (MM)  Vmax (M 's™)  Reference

NSs H20: 3.4 7.97x10®  This work
HRP H20: 3.7 8.71x10°% [1]
PMCS H20: 40.2 1.22x107" [2]
Fe SAEs H202 0.243 8.25x1078 [3]
Fe-N-C H,0; 43 6.20x107  [4]
Co-N-C 16.3 1.65x107  [4]
Zn-N-C 6.3 0.48x107  [4]
IMSN H20: 49.8 5.28x10° [5]
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Table S2. Comparison on Michaelis-Menten constant (Km), maximum reaction rate (Vmax) of
NSs, and metal-based nanoenzymes degrading GSH.

Catalyst Substrate  Km (MM)  Vmax (M 'st)  Reference

NSs GSH 1.34 1.35x10% This work
Pd SAzyme GSH 0.24 1.97x107 6]
SSNEs GSH 0.243 1.89x107 [7]
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