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Figure legends 

Figure. S1 Elemental mappings of elements of C, O, N, Zn and Fe in ZIAMH.  

Figure. S2 Nitrogen sorption isotherms of ZIAMH at 77 K. red line: desorption, blue 

line: adsorption. 

Figure. S3 Cumulative release of ArBu and ICG from ZIAMH at 5.6.  

Figure. S4 TEM images of the ZIAMH in PBS at pH 5.6, 6.5, and 7.4 after dispersion 

for 15 min, 1h, 4 h, and 8 h. 

Figure. S5 Hemolytic percent of red blood cells after 1h incubation with ZIAMH in 

various concentrations in PBS (pH = 7.4). 

Figure. S6 CLSM images of HepG2 cells after coincubation with (b) ZIAM for 0~4 h. 
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(blue): DAPI, (red): ICG.  

Figure. S7 The viability of the HepG2 cells incubated with ZIAMH at different 

concentrations for 24 h (n = 6, mean ± SD, ****P < 0.0001). 

Figure. S8 (a) H&E staining of tumor tissues from HepG2 tumor-bearing mice after 

different treatments. (b) H&E staining images of major organs (heart, liver, spleen, lung, 

kidney) of the mice after injection of PBS, or ZIAMH. 

Figure. S9 The PCA score plot for transcriptome data with the PBS group and ZMH, 

ArBu, ArBu&ICG + NIR, PD-L1, ZIAMH + NIR, ZIAMH + PD-L1 + NIR groups. 

Figure. S10 The Venn diagram of DEGs for different groups vs the PBS group. A: 

Control (PBS); B: ZMH; C: ArBu, D: ArBu&ICG+NIR; E: PD-L1; F: ZIAMH+NIR; 

G: ZIAMH+PD-L1+NIR. 

Figure. S11 The KEGG pathway annotation and the number of genes enriched in PBS 

and ZIAMH + NIR groups. 

 

 

Table legends 

Table S1. The optimized parameters of metabolites in UPLC-MS/MS negative mode 

Table S2. Zeta potential, particle sizes and PDI of ZIF-8, ZIAM and ZIAMH 
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Figure. S1 Elemental mappings of elements of C, O, N, Zn and Fe in ZIAMH. 

 

Figure. S2 Nitrogen sorption isotherms of ZIAMH at 77 K.  

red line: desorption, blue line: adsorption. 
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Figure. S3 Cumulative release of ArBu and ICG from ZIAMH at 5.6.  

 

Figure. S4 TEM images of the ZIAMH in PBS at pH 5.6, 6.5, and 7.4 after dispersion 
for 15 min, 1h, 4 h, and 8 h. 
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Figure. S5 Hemolytic percent of red blood cells after 1h incubation with ZIAMH in 
various concentrations in PBS (pH = 7.4). 

 
Figure. S6 CLSM images of HepG2 cells after coincubation with (b) ZIAM for 0~4 h. 
(blue): DAPI, (red): ICG.  
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Figure. S7 The viability of the HepG2 cells incubated with ZIAMH at different 
concentrations for 24 h (n = 6, mean ± SD, ****P < 0.0001). 

 
 

 
Figure. S8 (a) H&E staining of tumor tissues from HepG2 tumor-bearing mice after 
different treatments. (b) H&E staining images of major organs (heart, liver, spleen, lung, 
kidney) of the mice after injection of PBS, or ZIAMH. 
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Figure. S9 The PCA score plot for transcriptome data with the PBS group and ZMH, 
ArBu, ArBu&ICG + NIR, PD-L1, ZIAMH + NIR, ZIAMH + PD-L1 + NIR groups. 

 

Figure. S10 The Venn diagram of DEGs for different groups vs the PBS group. A: 
Control (PBS); B: ZMH; C: ArBu, D: ArBu&ICG+NIR; E: PD-L1; F: ZIAMH+NIR; 
G: ZIAMH+PD-L1+NIR. 
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Figure. S11 The KEGG pathway annotation and the number of genes enriched in PBS 
and ZIAMH + NIR groups. 
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Table S1. The optimized parameters of metabolites in UPLC-MS/MS negative mode 

No. Name Q1 Mass 
(Da) 

Q3 Mass 
(Da) 

DP 
(volts)  

CE 
(volts) 

1 Pyruvate 887.200 332.000 -21 -11.990 

2 Lactate 89.100 442.900 -26 -14.210 

3 ADP 415.000 295.000 -140 -30.000 

4 AMP 364.200 79.000 -82 -78.900 

5 Citrate 190.900 111.100 -23 -18.210 

6 Cis-aconitate 173.000 85.000 -14 -17.300 

7 Succinate 117.100 72.800 -27 -16.000 

8 Fumarate 115.100 71.000 -15 -11.140 

9 Malate 132.900 115.000 -30 -15.900 

Table S2. Zeta potential, particle size and PDI of ZIF-8, ZIAM and ZIAMH 

Sample Zeta (mV) Size (nm) PDI 

ZIF-8 17.6 ± 1.36 179.7 ± 0.51 0.163 ± 0.04 

ZIAM 16.5 ± 1.28 194.5 ± 0.90 0.173 ± 0.01 

ZIAMH −21.9 ± 1.78 200.9 ± 0.85 0.187 ± 0.02 
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Figure legends

[bookmark: _Hlk184762686]Figure. S1 Elemental mappings of elements of C, O, N, Zn and Fe in ZIAMH. 

Figure. S2 Nitrogen sorption isotherms of ZIAMH at 77 K. red line: desorption, blue line: adsorption.

Figure. S3 Cumulative release of ArBu and ICG from ZIAMH at 5.6. 

Figure. S4 TEM images of the ZIAMH in PBS at pH 5.6, 6.5, and 7.4 after dispersion for 15 min, 1h, 4 h, and 8 h.

Figure. S5 Hemolytic percent of red blood cells after 1h incubation with ZIAMH in various concentrations in PBS (pH = 7.4).

Figure. S6 CLSM images of HepG2 cells after coincubation with (b) ZIAM for 0~4 h. (blue): DAPI, (red): ICG. 

Figure. S7 The viability of the HepG2 cells incubated with ZIAMH at different concentrations for 24 h (n = 6, mean ± SD, ****P < 0.0001).

Figure. S8 (a) H&E staining of tumor tissues from HepG2 tumor-bearing mice after different treatments. (b) H&E staining images of major organs (heart, liver, spleen, lung, kidney) of the mice after injection of PBS, or ZIAMH.

Figure. S9 The PCA score plot for transcriptome data with the PBS group and ZMH, ArBu, ArBu&ICG + NIR, PD-L1, ZIAMH + NIR, ZIAMH + PD-L1 + NIR groups.

Figure. S10 The Venn diagram of DEGs for different groups vs the PBS group. A: Control (PBS); B: ZMH; C: ArBu, D: ArBu&ICG+NIR; E: PD-L1; F: ZIAMH+NIR; G: ZIAMH+PD-L1+NIR.

Figure. S11 The KEGG pathway annotation and the number of genes enriched in PBS and ZIAMH + NIR groups.
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Table S1. The optimized parameters of metabolites in UPLC-MS/MS negative mode

Table S2. Zeta potential, particle sizes and PDI of ZIF-8, ZIAM and ZIAMH
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Figure. S1 Elemental mappings of elements of C, O, N, Zn and Fe in ZIAMH.
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Figure. S2 Nitrogen sorption isotherms of ZIAMH at 77 K. 

red line: desorption, blue line: adsorption.
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Figure. S3 Cumulative release of ArBu and ICG from ZIAMH at 5.6. 
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Figure. S4 TEM images of the ZIAMH in PBS at pH 5.6, 6.5, and 7.4 after dispersion for 15 min, 1h, 4 h, and 8 h.
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Figure. S5 Hemolytic percent of red blood cells after 1h incubation with ZIAMH in various concentrations in PBS (pH = 7.4).

[image: ]

Figure. S6 CLSM images of HepG2 cells after coincubation with (b) ZIAM for 0~4 h. (blue): DAPI, (red): ICG. 
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Figure. S7 The viability of the HepG2 cells incubated with ZIAMH at different concentrations for 24 h (n = 6, mean ± SD, ****P < 0.0001).
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Figure. S8 (a) H&E staining of tumor tissues from HepG2 tumor-bearing mice after different treatments. (b) H&E staining images of major organs (heart, liver, spleen, lung, kidney) of the mice after injection of PBS, or ZIAMH.
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Figure. S9 The PCA score plot for transcriptome data with the PBS group and ZMH, ArBu, ArBu&ICG + NIR, PD-L1, ZIAMH + NIR, ZIAMH + PD-L1 + NIR groups.
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Figure. S10 The Venn diagram of DEGs for different groups vs the PBS group. A: Control (PBS); B: ZMH; C: ArBu, D: ArBu&ICG+NIR; E: PD-L1; F: ZIAMH+NIR; G: ZIAMH+PD-L1+NIR.
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[bookmark: OLE_LINK4]Figure. S11 The KEGG pathway annotation and the number of genes enriched in PBS and ZIAMH + NIR groups.



Table S1. The optimized parameters of metabolites in UPLC-MS/MS negative mode

		No.

		Name

		Q1 Mass (Da)

		Q3 Mass (Da)

		DP (volts) 

		CE (volts)



		1

		Pyruvate

		887.200

		332.000

		-21

		-11.990



		2

		Lactate

		89.100

		442.900

		-26

		-14.210



		3

		ADP

		415.000

		295.000

		-140

		-30.000



		4

		AMP

		364.200

		79.000

		-82

		-78.900



		5

		Citrate

		190.900

		111.100

		-23

		-18.210



		6

		Cis-aconitate

		173.000

		85.000

		-14

		-17.300



		7

		Succinate

		117.100

		72.800

		-27

		-16.000



		8

		Fumarate

		115.100

		71.000

		-15

		-11.140



		9

		Malate

		132.900

		115.000

		-30

		-15.900





Table S2. Zeta potential, particle size and PDI of ZIF-8, ZIAM and ZIAMH

		Sample

		Zeta (mV)

		Size (nm)

		PDI



		ZIF-8

		17.6 ± 1.36

		179.7 ± 0.51

		0.163 ± 0.04



		ZIAM

		16.5 ± 1.28

		194.5 ± 0.90

		0.173 ± 0.01



		ZIAMH

		21.9 ± 1.78

		200.9 ± 0.85

		0.187 ± 0.02
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