Supplementary Figures
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Supplementary Fig. 1 CIBERSORT analysis of the relationship between the OAS gene family and 22 types of immune cells. (A-D) Using merged and normalized gastric cancer transcriptome datasets obtained from GEO (GSE13195, GSE26899, and GSE65801), CIBERSORT analysis was performed to evaluate the correlations of OAS1, OAS2, OAS3, and OASL with 22 immune cell types. The horizontal axis represents the correlation coefficient, the left vertical axis indicates the immune cell types, and the right vertical axis corresponds to the p-value. Immune cells showing significant differences are marked in red.
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Supplementary Fig. 2 Expression of OAS3 and OASL in HGC27, AGS and MKN45. (A) OAS1/3 expression in AGS after OAS3 knockdown by IF in AGS. (B) OASL expression in AGS after OASL knockdown by IF in AGS. (C) OASL expression in AGS after OASL overexpression by IF in HGC27. n=3 in each series. Scale bars, 100 µm.
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Supplementary Fig. 3 Expression of EMT-related proteins after OASL overexpression. (A) Protein levels of the epithelial marker ZO-1 following OASL overexpression or knockdown. (B) Protein levels of the mesenchymal markers Vimentin and Fibronectin after OASL overexpression or knockdown. Note: OASL was overexpressed in AGS and HGC27 cells, respectively, and knocked down in MKN45 cells.
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Supplementary Fig. 4 RNA-seq and enrichment analysis following OASL overexpression. (A) Volcano plot of the top 20 genes. (B) Bar graph of differentially expressed genes (DEGs) with the vertical axis showing log2(fold change), the horizontal axis indicating genes (adjusted p-value < 0.05, absolute |log2 fold change| > 1), and OASL highlighted in red. (C) KEGG enrichment analysis, with key potential pathways highlighted in red. (D-G) DEGs enriched in the MAPK signaling pathway, PI3K-Akt-mTOR signaling pathway, FoxO signaling pathway, and necroptosis. Note: Comparisons are between HGC27_OASL and HGC27_control.
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Supplementary Fig. 5 OASL is involved in regulating DNA damage, repair, and metabolic reprogramming. (A) Heatmap showing differentially expressed genes associated with the response to DNA damage stimulus after OASL overexpression.
(B) Heatmap displaying differentially expressed genes related to oxidative stress following OASL overexpression. (C) Heatmap of differentially expressed genes associated with DNA repair after OASL overexpression. (D) Heatmap presenting differentially expressed genes involved in necroptosis upon OASL overexpression. (E) Heatmap of differentially expressed genes linked to metabolic pathways after OASL overexpression.
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Supplementary Fig. 6 Prediction of small-molecule drugs targeting the OAS gene family using the Enrichr-KG online database. (A) Four small-molecule compounds targeting the OAS gene family were predicted, including SA-88642, idarubicin, PHA-848125, and tosedostat. Inhibitors of OASL include GW842166, NSC 23766, and metolazone. Red lines represent activators (agonists), and blue lines represent inhibitors.
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Supplementary Fig. 7 Molecular docking results of OASL with small molecule inhibitors. (A–C) Schematic diagrams of the molecular conformations between OASL and GW842166, NSC 23766, and metolazone, respectively, showing the predicted binding sites of OASL with each small molecule inhibitor. The corresponding Vina binding scores are -8.4 kcal/mol for each complex.
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Supplementary Fig. 8 Expression of the OAS gene family and OASL associated RBPs in ACGEJ. (A) Expression of the OAS gene family in ACGEJ. (B-C) Expression of OASL-associated RBPs in ACGEJ. (D-E) Expression of OASL-associated RBPs in GC. Note: RBPs: RNA-binding proteins, ANT: adjacent normal tissue; ACGEJ: adenocarcinoma gastroesophageal junction; GC: gastric cancer. ANT (n=123), ACGEJ (n=123) for GSE159721. ANT (n=12), GC (n=93) for GSE26899. ANT (n=100), GC (n=300) for GSE66229. This dataset is from GEO (GSE159721, GSE26899 and GSE66229). The statistical significance computed by the Wilcoxon test is annotated by the number of stars (*p < 0.05, **p < 0.01, ***p < 0.001, ****p < 0.0001, ns: no statistical significance). 
Supplementary Table
Supplementary Table 1. List of antibodies for WB, IHC and IF
	Antibody/Probe
	Catalog #
	Vendor
	Antigen dilution

	Primary Antibodies to:

	OASL
	ab229136
	Abcam
	1:1000

	OASL
	ab229136
	Abcam
	1:100*; 1:50#

	OAS1/3
	#14955-1-AP
	Proteintech
	1:1000

	OAS1/3
	#14955-1-AP
	Proteintech
	1:100*; 1:50#

	OAS2
	sc-271117
	Santa Cruz
	1:500; 1:10*

	ZO-1
	#21773-1-AP
	Proteintech
	1:5000

	Fibronectin
	#T59537F
	Abmart
	1:500

	Vimentin
	#T55134F
	Abmart
	1:500

	GAPDH
	#60004-1-Ig
	Proteintech
	1:50000

	Goat anti-rabbit IgG-HRP
	#SA00001-2
	Proteintech
	1:5000

	Goat anti-mouse IgG-HRP
	#SA00001-1
	Proteintech
	1:5000


List of antibodies was used in this study, * For IHC, # For IF, others for Western Blot.
Supplementary Table 2. List of primers of multiple genes was used in this study
	RT-qPCR

	Gene (Human)
	Forward sequence
	Reverse sequence

	OAS1
	CGAGTTCTCCACCTGCTTCAC
	AGGCGGATGAGGCTCTTGAG

	OAS2
	CTGATGCCGATCTCGTCGTGTTC
	ACTTCAAGCTCCTCCTCCTTCTCC

	OAS3
	GAAGGAGTTCGTAGAGAAGGCG
	GCATCTCACTGAGGATCTCTGC

	OASL
	AGGAAGAGGTGCTAGACGCTGTG
	GCTCCTGAGAACCGTGCCATTC

	GAPDH
	AACGGATTTGGTCGTATTGGG
	TCGCTCCTGGAAGATGGTGAT


Supplementary Table 3. The target sequences of siRNA used in this study.
	Lentiviral siRNA
	sense strand
	nonsense strand

	hs-OASL-si1
	GGGUGCUGAAGGUAGUCAATT  
	UUGACUACCUUCAGCACCCTT

	hs-OASL-si2
	GCGAGCUGCAGAGAAAUUUTT  
	AAAUUUCUCUGCAGCUCGCTT

	hs-OASL-si3
	CCAGGUCUUCGUGAAGAAUTT 
	AUUCUUCACGAAGACCUGGTT

	hs-OAS3-si1
	GGCAGAUUGUGGAGACCUATT  
	UAGGUCUCCACAAUCUGCCTT

	hs-OAS3-si2
	CGGUCAAGAAAGUAGUGAATT  
	UUCACUACUUUCUUGACCGTT

	hs-OAS3-si3
	GCACUUGUAUUACAGACAATT  
	UUGUCUGUAAUACAAGUGCTT

	NC
	UUCUCCGAACGUGUCACGUTT 
	ACGUGACACGUUCGGAGAATT



Supplementary table 4. List of RBPs in this study.
	RBPs
	gene
	RBPs
	gene
	RBPs
	gene
	RBPs
	gene

	EIF3A
	OASL
	G3BP1
	OASL
	IGF2BP3
	OASL
	RBM20
	OASL

	EIF3B
	OASL
	HNRNPA2B1
	OASL
	METTL1
	OASL
	RBM7
	OASL

	EIF3G
	OASL
	IGF2BP1
	OASL
	MTA1
	OASL
	RNPS1
	OASL

	ELAVL1
	OASL
	IGF2BP2
	OASL
	NXF1
	OASL
	SOX2
	OASL

	SRSF3
	OASL
	SRSF9
	OASL
	YBX1
	OASL
	YTHDF1
	OASL

	SRSF7
	OASL
	U2AF1
	OASL
	YTHDC1
	OASL
	
	



Supplementary table 5. List of online databases used in this study.
	Database
	Online link

	TCGA database
	https://portal.gdc.cancer.gov/

	GEO database
	https://www.ncbi.nlm.nih.gov/geo/

	starBase
	https://rnasysu.com/encori/

	Kaplan-Meier Plotter database
	http://kmplot.com/analysis/

	GEPIA database
	http://gepia.cancer-pku.cn/

	TIMER database
	https://cistrome.shinyapps.io/timer/

	Enrichr-KG
	https://maayanlab.cloud/enrichr-kg

	STRING database
	https://string-db.org/
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