Targeting the USP14/Anillin Axis Enhances Radiosensitivity by Inactivating the Wnt/β-Catenin Pathway in Esophageal Squamous CarcinomaSupplementary Figures
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Fig. S1. ANLN is highly expressed in most solid tumors and associated with poor prognosis. A) The mRNA expression of ANLN in tumor and normal tissue samples was examined by analyzing the TCGA database. BLCA: bladder urothelial carcinoma; BRCA: breast invasive carcinoma; CESC: cervical squamous cell carcinoma and endocervical adenocarcinoma; CHOL: cholangiocarcinoma; ESCA: esophageal carcinoma; LIHC: liver hepatocellular carcinoma; LUAD: lung adenocarcinoma; LUSC: lung squamous cell carcinoma; OV: ovarian serous cystadenocarcinoma; PAAD: pancreatic adenocarcinoma; STAD: stomach adenocarcinoma; THYM: thymoma; UC: uterine corpus endometrial carcinoma; UCS: uterine carcinosarcoma. Unpaired Wilcoxon Rank Sum and Signed Rank Tests were used, *p < 0.05, **p < 0.01, ***p< 0.001, and ****p < 0.0001. B) Survival analysis of ANLN in the TCGA dataset.
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Fig. S2. Knockdown of ANLN inhibits the proliferation of ESCC cells. A) Western blot validation of ANLN expression in Kyse150 and Kyse410 cells transfected with small interfering RNA. B) Cell viability of ANLN‑knockdown Kyse150 and Kyse410 cells at 48 h measured by CCK‑8 assay. C, D) Colony formation assay was performed to assess the proliferative capacity of Kyse150 and Kyse410 cells following ANLN knockdown, and the number of colonies was quantified. Mean (n = 3) ± SD. One‑way ANOVA, ***p<0.001, ****p < 0.0001.
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Fig. S3. Knockdown of ANLN combined with radiotherapy inhibits the in vitro metastasis of ESCC cells.  A, B) Knockdown of ANLN combined with radiotherapy suppresses the migratory ability of Kyse150 and Kyse410 cells. C, D) Knockdown of ANLN combined with radiotherapy inhibits the invasive ability of Kyse150 and Kyse410 cells. Mean (n = 5) ± SD. One‑way ANOVA, ****p < 0.0001.
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Fig. S4 ANLN recruits USP14.  
A) Co‑immunoprecipitation followed by SDS‑PAGE and silver staining of proteins was performed in irradiated Kyse150 cells. B) Mass spectrometry results identified USP14 as a potential binding partner of ANLN. C) After lentiviral overexpression of ANLN, the expression level of USP14 was detected by western blot, and protein expression was quantified. Mean (n = 2) ± SD. One‑way ANOVA, **p<0.01, ****p < 0.0001. D) Molecular docking was performed between ANLN and USP14.

Table S2. Mass spectrometry analysis of ANLN-associated proteins.
	Accession
	Gene
	# Peptides
	# PSMs
	# Unique Peptides

	P35222
	CTNNB1
	19
	22
	16

	P54578
	USP14
	15
	18
	15



Table S3. Sequences of siRNA/shRNA for KD.
	Name
	Sense Sequences (5'-3')

	siANLN #1
	GCUACAUUCUGUUCCCAAATT

	siANLN #2
	CCAGACCUCUGCUUUCAAATT

	siANLN #3
	GGTGGTGAAGAGAAATCTTGT

	shANLN
	CCATCAATAAAGCAGGTGATT

	shUSP14 #1
	CCCAAGATTCAGCAGTCAGAT

	shUSP14 #2
	GCAGCCAAATACAAGTGACAA

	siCtrl
	UUCUCCGAACGUGUCACGUTT

	shCtrl
	TTCTCCGAACGTGTCACGT



Table S4. List of primary antibodies.
	Antibodies
	Manufacturer (Cat No）
	Application

	Anillin
	abcom (ab99352)
	1:1000 for WB; 3ug for CoIP

	α-tubilin
	proteintech (14517-1-AP)
	1:1000 for WB

	pβ-catenin
	proteintech (28853-1-AP)
	1:1000 for WB

	β-catenin
	proteintech (51067-2-AP)
	1:1000 for WB; 1:2000 for IF

	c-Myc
	proteintech (10828-1-AP)
	1:1000 for WB

	CyclinD1
	proteintech (60186-1-lg)
	1:1000 for WB

	GAPDH
	proteintech (10494-1-AP)
	1:1000 for WB

	Flag
	Sigma (F1804)
	1:1000 for WB

	HA
	Sigma (H6908)
	1:1000 for WB

	USP14
	proteintech (14517-1-AP)
	1:1000 for WB; 1:2000 for IF
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