Supplementary Fig. S1 SPHK1 mRNA expression was significantly correlated with pathological stage of ACC, BLAC, CESC, KIRC, LUAD, MESO, TGCT, THCA, and UCEC. *P<0.05; **P<0.01; ***P<0.001. 
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Supplementary Fig. S2 Mutation features of SPHK1 in various cancers based on TCGA. (A). Alteration frequency of SPHK1 in pan-cancer from cBioPortal website. (B) The 3D structure of mutation site (R191H). (C) Mutation sites of SPHK1 in pan-cancer.
[image: ]
Supplementary Fig. S3 The enriched signaling pathways of SPHK1 from GSEA in HNSC, STAD and LIHC. (A) The top five enriched up-regulated pathways for HNSC. (B) The top three enriched up-regulated and two down-regulated pathways for STAD. (C) The top five enriched down-regulated pathways for LIHC.
[image: ]
Supplementary Fig. S4 High SPHK1 protein expression is significantly associated with poorer overall survival in HNSC (A), STAD (B), LIHC (C). SPHK1 mRNA was significantly positive correlated with protein levels in HNSC (D), STAD (E), and LIHC (F).
[image: C:\Users\christy\Desktop\2025修改\Supplementary Fig. 5.tif]

Supplementary Fig. S5 SPHK1 expression in HNSC (GSE107591), STAD (GSE26942), and LIHC (GSE57957) datasets from the GEO database were higher in tumor tissues than in adjacent or normal tissues.
[bookmark: _GoBack][image: C:\Users\christy\AppData\Local\Temp\ksohtml18724\wps1.png] 
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