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Supplementary Fig. 1. Morphological alteration of CRC PDOs by SH003. The brightfield images of CRC organoids after the treatment with SH003 (500 μg/ml) and nodakenin (20 μg/ml). These are taken from multiple focal points according to the three-dimensional structure of organoids. Scale bar, 80µm.
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Supplementary Fig. 2. Inhibitory effects of SH003 on PD-L1 and CD47 in CRC PDOs. CRC organoids, SNU-4351S3-TO and SNU-4146S1-TO were treated with SH003 (100, 200 and 500 μg/ml). (A) The mRNA expression levels quantified by qPCR. (B) The protein expression detected by Western blotting. Quantification is displayed as a bar chart on the right. 
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Supplementary Fig. 3. RNA sequencing to explore changes by SH003 in CRC PDOs. (A) Heat map of genes (control vs. SH003 group). (B) KEGG Pathway dot plot. (C) SH003-targeted genes for the process of CRC in KEGG Pathway map. 
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Supplementary Fig. 4. Effects of SH003 on cell viability in CRC cells. (A) Cytotoxicity of SH003 and nodakenin in human CRC cell lines (HT-29 and DLD-1). (B) The pro-apoptosis analysis of SH003 (500 μg/ml) and nodakenin (20 μg/ml) by Annexin Ⅴ/ PI staining and flow cytometry. 
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Supplementary Fig. 5. Effects of SH003 in IFN-γ-stimulated CRC cells. (A) The proliferation analysis by BrdU assay. (B) The protein expression detected by western blotting. Quantification is displayed as a bar chart below.



[image: ]
Supplementary Fig. 6. Effects of SH003 on c-Myc-inhibited CRC cells. (A) The proliferation analysis by BrdU assay. (B, C) The protein expression detected by western blotting. Quantification is displayed as a bar chart below.



Supplementary Table 1. Chemicals and antibodies.
	Analysis
	Chemicals /antibodies
	cat. NO

	 PDO cultures
	B-27 supplement
	17504044 (Gibco, Waltham, MA, USA

	
	human FGF-10 
	PHG0204 (Gibco)

	
	human EGF 
	PHG0313 (Gibco)

	
	nicotinamide 
	72340 (Sigma‐Aldrich Co., St. Louis, MO, USA)

	
	prostaglandin E2 
	P5640 (Sigma-Aldrich)

	
	A83-01 
	SML0788 (Sigma-Aldrich)

	
	SB202190 
	S7067 (Sigma-Aldrich)

	
	N-acetylcysteine 
	A7250 (Sigma-Aldrich)

	
	primocin 
	ant-pm-1 (InvivoGen, San Diego, USA)

	
	BME 
	A1413202 (Gibco)

	
	TrypLE Express 
	12604021 (Gibco)

	Western blot
	PD-L1 (for human)
	205921 (Abcam, Cambridge, MA, USA)

	Immunofluorescence 
	CD47 (for human)
	ab284132 (Abcam)

	Flow cytometry
	c-Myc (for human)
	ab32072 (Abcam)

	[bookmark: _Hlk207803923]ELISA
	Ki67 (for human)
	ab16667 (Abcam)

	
	VEGF (for human)
	sc-57496 (Santa Cruz Biotechnology, Inc., Dallas, Texas, USA)

	
	TNF-α (for human)
	ab1793 (Abcam)

	
	IL-1β (for human)
	ab283818 (Abcam)

	
	pSTAT3 (for human)
	9145 (Cell Signaling Technology, Danvers, MA, USA)

	
	STAT3 (for human)
	4904 (Cell Signaling Technology)

	
	pNF-κB (for human)
	sc-136548 (Santa Cruz Biotechnology, Inc.)

	
	NF-κB (for human)
	sc-8008 (Santa Cruz Biotechnology, Inc.)

	
	Tubulin (for human) 
	3873 (Cell Signaling Technology)

	
	GAPDH (for human)
	sc-32233 (Santa Cruz Biotechnology, Inc.)

	
	CD3 (for human)
	#MAB11411 (R&D Systems, Minneapolis, MN, USA)

	
	CD28 (for human)
	#MAB11412 (R&D Systems)

	
	IL-2 (for human)
	#MAB104422, #MAB104421 (R&D Systems)

	
	CD3 (for mouse)
	#sc-20047 (Santa Cruz Biotechnology, Inc.)

	
	CD8 (for mouse)
	#ab316778 (Abcam)

	
	PD-L1 (for mouse)
	#sc-518027 (Santa Cruz Biotechnology, Inc.)

	
	CD47 (for mouse)
	#ab319049 (Abcam)

	
	c-Myc (for mouse)
	[bookmark: _GoBack]#sc-40 (Santa Cruz Biotechnology, Inc.)

	
	Rabbit anti-IgG H&L (Alexa Fluor® 488)
	ab150077 (Abcam)

	
	Rabbit anti-IgG H&L (Alexa Fluor® 647)
	ab150079 (Abcam)

	
	Mouse anti- IgG H&L 
(Alexa Fluor® 488)
	ab150113 (Abcam)

	
	Mouse anti- IgG H&L (Alexa Fluor® 647)
	ab150115 (Abcam)





Supplementary Table 2. Primers for RT-PCR.
	Target gene 
	
	Primer sequence

	PD-L1
	Forward 
	CCAGCACACTGAGAATCAACA

	
	Reverse 
	ATTTGGAGGATGTGCCAGAG

	CD47
	Forward 
	ATCCGGTGGTATGGATGAGA

	
	Reverse 
	GGCAATGACGAAGGAGGTTA

	c-Myc
	Forward 
	CAACATCGATTTCTTCCTCATCTTC

	
	Reverse 
	TGAGGAGACACCGCCCAC

	VEGF
	Forward 
	TCACCGCCTCGGCTTGTCACAT

	
	Reverse 
	GAGATGAGCTTCCTACAGCAC

	TNF-α
	Forward 
	ATGGGCTACAGGCTTGTCACT

	
	Reverse 
	CCCAGGGACCTCTCTCTAATC

	IL-1β
	Forward 
	GTCGGAGATTCGTAGCTGGAT

	
	Reverse 
	ACAGATGAAGTGCTCCTTCCA

	Ki67
	Forward 
	GCCACTTCTTCATCCAGTTAC

	
	Reverse 
	ATAAACACCCCAACACACACAA

	GAPDH
	Forward 
	TCGACAGTCAGCCGCATCTTCTTT

	
	Reverse 
	ACCAAATCCGTTGACTCCGACCTT







Supplementary Table 3. List of significant differences in inflammation/immune-related KEGG terms for the DEGs
	Gene
	SNU-4351S3-TO
	SNU-4146S1-TO

	
	Control Mean
	SH003 Mean
	Control Mean
	SH003 Mean

	SPN
	0.690632
	-1.00626
	0.528335
	-1.056671

	IER3
	0.693588
	-0.923030
	0.562791
	-1.125582

	TSPAN2
	0.581802
	-1.413702
	0.586751
	-1.173503

	FOS
	0.618561
	-1.289481
	0.606031
	-1.212063

	CD8
	-0.772316
	0.988191
	-0.974038
	0.759576

	HPX
	-0.415634
	0.944813
	-0.510628
	1.021256


SPN, sialophorin; IER3, immediate early response 3; TSPAN2, tetraspanin 2; FOS, Fos proto-oncogene, AP-1 transcription factor subunit; HPX, hemopexin.


Supplementary Table 4. List of significant differences in cancer-related KEGG terms for the DEGs from SNU-4351S3-TO
	Gene
	SNU-4351S3-TO

	
	Control Mean
	SH003 Mean

	Oncogenes
	
	

	BMP2 
	0.596230
	-1.183109

	CAV1
	0.519370
	-0.730114

	CSF1R
	0.513267
	-0.644069

	FZD2
	0.766568
	-1.222301

	IGF2
	0.602315
	-0.842059

	PIK3CD
	0.660639
	-1.308982

	SLC2A1
	0.661504
	-0.896273

	SMO
	0.538392
	-0.925541

	TERT
	0.648029
	-0.809972

	TGFB2
	0.725611
	-0.926041

	TLR2
	0.571310
	-0.780921

	WNT8B
	0.717443
	-0.852140

	WNT2B
	0.413124
	-0.630524

	FGF18
	0.608381
	-0.804425

	FGF19
	0.568181
	-0.820292

	Tumor suppressor
	
	

	ANK2
	-0.721353
	1.312134


BMP2, bone morphogenetic protein 2; CAV1, caveolin 1; CSF1R, colony stimulating factor 1 receptor; FZD2, frizzled class receptor 2; IGF2, insulin like growth factor 2; PIK3CD, phosphatidylinositol-4,5-bisphosphate 3-kinase catalytic subunit delta; SLC2A1, solute carrier family 2 member 1; SMO, smoothened, frizzled class receptor; TERT, telomerase reverse transcriptase; TGFB2, transforming growth factor beta 2; TLR2, toll like receptor 2; WNT8B,  Wnt family member 8B; WNT2B, Wnt family member 2B; FGF18, fibroblast growth factor 18; FGF19, fibroblast growth factor 19; ANK2, ankyrin 2.


Supplementary Table 5. List of significant differences in cancer-related KEGG terms for the DEGs from SNU-4146S1-TO
	Gene
	SNU-4146S1-TO

	
	Control Mean
	SH003 Mean

	Oncogenes
	
	

	MYC
	0.664399
	-1.328798

	FGF20
	0.533622
	-1.067245

	FGF3
	0.496023
	-0.992046

	FZD2
	0.494938
	-0.989877

	WNT8B
	0.414779
	-0.829558

	WNT10B
	0.383243
	-0.766486

	WNT2B
	0.609164
	-0.717842

	CCNE2
	0.392757
	-0.785515

	Tumor suppressor
	
	

	ANK2
	-0.497285
	0.994570


MYC, MYC proto-oncogene; FGF20, fibroblast growth factor 20; FGF3, fibroblast growth factor 3; FZD2, frizzled class receptor 2; WNT8B, Wnt family member 8B; WNT10B, Wnt family member 10B; WNT2B, Wnt family member 2B; CCNE2, cyclin E2; ANK2, ankyrin 2.
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