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Supplementary table1. Clinical information of 34 colorectal patients’ samples for validation of CAD expression.
	
	CAD High
(N=17)
	CAD Low
(N=17)
	TOTAL
(N=34)
	P-value

	
	
	
	
	

	Sites
	
	
	
	

	  transverse colon
	2 (11.8%)
	1 (5.9%)
	3 (8.8%)
	0.994

	  Sigmoid
	6 (35.3%)
	5 (29.4%)
	11 (32.4%)
	

	  Right hemicolon
	2 (11.8%)
	2 (11.8%)
	4 (11.8%)
	

	 Rectum
	6 (35.3%)
	6 (35.3%)
	12 (35.3%)
	

	 Left hemicolon
	1 (5.9%)
	3 (17.6%)
	4 (11.8%)
	

	Gender
	
	
	
	

	Female
	3 (17.6%)
	9 (52.9%)
	12 (35.3%)
	0.0985

	Male
	14 (82.4%)
	8 (47.1%)
	22 (64.7%)
	

	Age
	
	
	
	

	Mean ± SD
	64.3 ± 12.5
	57.4 ± 12.0
	60.8 ± 12.6
	0.353

	Adenocarcinoma Pathologicalgrade
	
	
	
	

	I
	2 (11.8%)
	2 (11.8%)
	4 (11.8%)
	0.985

	II
	14 (82.4%)
	13 (76.5%)
	27 (79.4%)
	

	III
	1 (5.9%)
	2 (11.8%)
	3 (8.8%)
	

	T Stage
	
	
	
	

	T1-T2
	2 (11.8%)
	2 (11.8%)
	4 (11.8%)
	1

	T3-T4
	15 (88.2%)
	15 (88.2%)
	30 (88.2%)
	

	N Stage
	
	
	
	

	N0
	7 (41.2%)
	12 (70.6%)
	19 (55.9%)
	0.225

	N1-N2
	10 (58.8%)
	5 (29.4%)
	15 (44.1%)
	

	M
	
	
	
	

	M0
	17 (100%)
	16 (94.1%)
	33 (97.1%)
	0.597

	M1
	0 (0%)
	1 (5.9%)
	1 (2.9%)
	

	AJCC
	
	
	
	

	I
	2 (11.8%)
	2 (11.8%)
	4 (11.8%)
	0.514

	II
	5 (29.4%)
	10 (58.8%)
	15 (44.1%)
	

	III
	10 (58.8%)
	4 (23.5%)
	14 (41.2%)
	

	IV
	0 (0%)
	1 (5.9%)
	1 (2.9%)
	

	Tumor size
	
	
	
	

	  Mean ± SD
	4.55 ± 1.41
	4.14 ± 1.61
	4.34 ± 1.51
	0.547

	CEA
	
	
	
	

	 Mean ± SD
	3.53 ± 2.15
	3.16 ± 4.16
	3.34 ± 3.27
	0.156

	CA199
	
	
	
	

	Mean ± SD
	17.5 ± 30.1
	21.3 ± 38.5
	19.4 ± 34.1
	0.982

	Differentiation
	
	
	
	

	Poorly differentiated
	2 (11.8%)
	2 (11.8%)
	4 (11.8%)
	0.985

	Moderately differentiated
	14 (82.4%)
	13 (76.5%)
	27 (79.4%)
	

	well-differentiated
	1 (5.9%)
	2 (11.8%)
	3 (8.8%)
	



Supplementary Table 2. Associations between the expression levels of CAD and the clinicopathological characteristics of 90 colorectal patients from tissue microarray.
	 
	CAD High
	CAD Low
	TRUE
	P-value

	
	(N=45)
	(N=45)
	(N=90)
	

	Gender
	
	
	
	

	Male
	22 (48.9%)
	25 (55.6%)
	47 (52.2%)
	0.818

	Femal
	23 (51.1%)
	20 (44.4%)
	43 (47.8%)
	

	Age
	
	
	
	

	  Mean ± SD
	68.7 ± 12.3
	68.7 ± 9.48
	68.7 ± 10.9
	0.99

	Lymph node metastasis
	
	
	
	

	Yes
	16 (35.6%)
	19 (40%)
	1 (1.1%)
	0.759

	No
	29 (64.4%)
	27 (60.0%)
	56 (62.2%)
	

	Distant metastasis
	
	
	
	

	Yes
	3 (3.3%)
	0 (0%)
	3 (3.3%)
	0.998

	No
	42 (93.3%)
	45 (100%)
	87 (96.7%)
	

	Adenocarcinoma Pathological grade
	
	
	
	

	Ⅰ
	4（8.9%）
	1（2.2%）
	5（5.6%）
	0.905

	Ⅱ
	26（57.7%）
	25（55.5%）
	51（56.6%）
	

	III
	15（33.4%）
	19（32.3%）
	34（37.8%）
	

	Tumor size
	
	
	
	

	≥5cm
	24 (53.3%)
	28 (62.2%)
	52 (57.8%)
	0.695

	<5cm
	21 (46.7%)
	17 (37.8%)
	38 (42.2%)
	

	Tumor type
	
	
	
	

	Protuberant 
	14 (31.1%)
	10 (22.2%)
	24 (26.7%)
	0.914

	Ulcerative
	15 (33.3%)
	18 (40.0%)
	33 (36.7%)
	

	Infiltrative
	16 (35.6%)
	17 (37.8%)
	33 (36.7%)
	



[bookmark: OLE_LINK25]Supplementary Table 3. Primers sequences 
	Primer Name
	5’-3’Forward
	5’-3’Reverse

	CAD
	AGGTTTGCCAGCTGAGGAG
	TAATGAGTGCAGCAGGGGTG



Figure S1
(A) . The CAD was overexpressed in DLD-1 and HT29 cells via lentivirus transduction and protein levels were analyzed via immunoblotting. 
(B) . Four shRNAs targeting CAD and shNC were packaged into the lentivirus and transduced into HCT116 and HCT8 cells, respectively. The CAD protein levels was detected by immunoblotting.
(C). The relative clonning numbers of colony formation assay with silencing CAD was shown as mean ± SD (n=3 independent experiments).
(D). The relative positive rate of EDU assays with silencing CAD was shown as mean ± SD (n=3 independent experiments).
(E-F). The relative cell numbers of migration (E) and invasion (F) with silencing CAD was shown as mean ± SD (n=3 independent experiments).
(G). The apoptosis rate with silencing CAD was shown as mean ± SD (n=3 independent experiments).
Data are presented as mean ± SD n.s. for nonsignificances, *P < 0.05, **P < 0.01, ***P < 0.001.

Figure S2
(A). The IHC staining of the tumors. 

Figure S3
(A). TEM micrographs revealing morphological variations in samples with different Na2S concentrations.
(B). TEM micrographs elucidating the morphological variations in NCSH-3.
(C). The XRD pattern of NCSH-3. 
(D). XPS spectra of NCSH-3.
(E). FTIR spectra of NCSH-3.
(F). Four siRNAs targeting CAD and siNC were packaged into the lentivirus and transduced into HCT116 cells, respectively. The CAD protein levels was detected by immunoblotting.
(G). UV-Vis absorption spectra and standard curve analysis of NCSH@AVT-18A&siRNA for determining encapsulation ratios of AVT-18A and siRNA.
(H). TEM micrographs elucidating the morphological variations in the mimetic CRC TME-triggered bio-decomposition of NCSH@AVT-18A&siRNA at different pH. 
(I). Fluorescence images of H2S in HCT116 cells in different treatment groups using WSP-1 .
Data are presented as mean ± SD n.s. for nonsignificances, *P < 0.05, **P < 0.01, ***P < 0.001.

Figure S4
(A) . Tumor volume were measured.
(B) . H&E, FDX1, cleaved caspase-3 and Ki67 staining of subcutaneous tumors tissues on day 16 post various treatments. 
Values are expressed as mean ± SD. (vs N.C. group, ns: p > 0.05; *: p < 0.05; **: p < 0.01; ***: p < 0.001; ****: p < 0.0001 determined using one-way ANOVA followed by Turkey's test). Kaplan-Meier method followed by a log-rank test was used for survival analysis.

Figure S5
(A). The H&E staining of the organs. 
(B). The peripheral blood of the mice with different treatment were collected on day 16 to analyze the regular physiological indexes, including ALT, AST, BUN and CRE(n=3 independent experiments).
Data are presented as mean ± SD n.s. for nonsignificances, *P < 0.05, **P < 0.01, ***P < 0.001.

Figure S6
(A). In vivo Blood routine examination of mouse subject to intravenous NCSH@AVT-18A&siCAD injection (n=3 independent experiments).
(B). In vivo blood biochemical assay of mouse subject to intravenous NCSH@AVT-18A&siCAD injection (n=3 independent experiments).
Data are presented as mean ± SD n.s. for nonsignificances, *P < 0.05, **P < 0.01, ***P < 0.001.

Figure S7  The H&E staining of the organs. 

Figure S8  The ICP-MS of the blood. 

