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Fig. S1. Identification of Common Differentially Expressed Genes (DEGs) in ccRCC and
mMRCC Tissues.

(A)The volcano plot illustrates DEGs associated with ccRCC carcinogenesis and metastasis.
DEGs from tumor vs. adjacent noncancerous tissues, and metastatic vs. nonmetastatic tumors
in ccRCC patients from GSE12606 and GSE31232 datasets are depicted. The horizontal gray
line represents a P value of 0.01, while the vertical gray lines indicate 1-fold changes in gene
expression. Upregulated genes are denoted by red dots, and downregulated genes are
represented by blue dots.

(B) The Venn diagram showcases the overlap of down-regulated DEGs in the GSE12606 and
GSE31232 datasets. Among these, MAGI3, ADH1C, EGF, EYA4, and C3orf52 emerge as
common DEGs.
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Fig. S2. The downregulation of ADH1C, EGF, EYA4, and C3orf52 expression in primary ccRCC,
contrasting with their expression levels in metastatic tumors.

(A) Scatter plots depict the mRNA expression levels of ADH1C, EGF, EYA4, and C3orf52 in
ccRCC and adjacent normal tissues from TCGA. *** p < 0.001, determined by independent
sample t-test.

(B) Scatter plots showing the mRNA expression levels of ADH1C, EGF, EYA4, and C3orf52 in
primary tumors compared to metastatic tumors. No significant difference is indicated by "ns". The
values are presented as mean + SD.
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Fig. S3. Downregulation of MAGI3 expression in ccRCC patients with advanced stage, high
grade, metastatic burden and disease progression.

(A) Scatter plots illustrate MAGI3 mRNA expression in ccRCC tissues with grades 1-4 from the
GSE73731 dataset. ** p < 0.01, as determined by independent sample t-test.

(B) Scatter plots depict MAGI3 mRNA expression in ccRCC tissues with stage I/ll and stage
[I/IV from the GSE73731 dataset. ** p < 0.01, as determined by independent sample t-test.

(C) Scatter plots depict MAGI3 mRNA expression in ccRCC tissues with VHL wildtype and VHL
mutation from the TCGA dataset.

(D) MAGI3 expression levels in lung metastatic lesions (laser resection) from ccRCC patients
with high (=8 nodules) versus low (<6 nodules) metastatic burden, from the GSE22541 cohort.
(E) Comparison of MAGI3 expression in lung metastases from patients with short (<15 months)
versus long (>30 months) disease-free intervals (DFI) from the GSE22541 cohort.

(F) Kaplan—Meier analysis of progression-free survival (PFS) stratified by high versus low
MAGI3 expression in lung metastatic tissues from the GSE22541 cohort. Statistical
comparisons were performed using the Mann—Whitney U test for D and E, and the log-rank test
for F. *P < 0.05, **P < 0.01.
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Fig. S4. Cell transfected with shNC, shMAGI3 #1 or shMAGI3 #, were subjected to
western blotting analysis.
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Fig. S5. MAGI3-related gene were predominantly enriched in pathways associated with
ubiquitination dependent protein degradation and Wnt signaling pathway.
(A). Analysis results of gene sets enrichment in of high and low MAGI3 patients in TCGA and

GSE36895 databases.

(B). The gene sets closely associated with MAGI3 expression in ccRCC were identified using
KIRC data from TCGA via the UALCAN website, followed by pathway analysis for the enrichment
of MAGI3-related genes conducted through DAVID.
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Fig. S6. MAGI3 regulates (B-catenin phosphorylation and ubiquitination via C-tail interactions.

(A) Diagram illustrating the B-catenin GST fusion proteins, including full-length B-catenin (WT), N-tail,
armadillo domain (ARM), C-tail, ANT (B-catenin with deleted N-tail), and ANT-ACT (B-catenin
with deleted N-tail and C-terminus).

(B) Quantification of the average fluorescence lifetime of the donor (CFP-B-cat-N-tail) under the
indicated co-expression conditions. Data are presented as mean + SD. Statistical significance
was determined by a one-way ANOVA with Tukey's multiple comparisons test. *p < 0.05, **p <
0.01, ***p < 0.001, ****p < 0.0001.

(C) Schematic representation illustrating the mechanism by which MAGI3 facilitates the release of
B-catenin N-tail from its intramolecular interaction.
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Fig. S7. MAGI3 plays a crucial role in suppressing metastasis in ccRCC cells by inhibiting B-catenin

signaling

(A) Correlation analysis (Spearman) between MAGI3 H-score and (B-catenin H-score in ccRCC specimens
(n=119).

(B,C) Analysis of WNT_BETA CATENIN_ gene sets enriched in ccRCC specimens with low MAGI3

expression and poor prognosis

(D, E). Knockdown of B-catenin rescues the increased B-catenin protein levels induced by MAGI3

knockdown. Cell transfected with shMAGI3 or sif3-catenin, were subjected to western blotting analysis.

(F, G). Quantitative real-time PCR (qRT-PCR) analysis of mMRNA levels for established Wnt/3-catenin target

genes (CCND1, SNAI1, CD44) in 786-0 cells. Expression of target genes following stable overexpression

of MAGI3 compared to empty vector control (F). Expression of target genes following stable knockdown of

MAGI3 (shMAGI3) compared to scramble shRNA control (G). Data are presented as mean + SD. Statistical

significance was determined by Student's t-test (*p < 0.05, **p < 0.01, ***p < 0.001).
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Fig.S8. MAGI3 specifically interacts with B-catenin at the cytoplasm.
Confocal microscopy images in 786-O cells, the MAGI3/B-catenin co-localization was visualized
through merging of individual images. Colocalization of MAGI3 and B-catenin is shown in yellow at

the cytoplasm. DAPI (blue) is used to stain the nucleus. Scale bars: 25 ym.



