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Table S1. Correlation between circDVL1 and clinicopathologic characteristics of 

60 patients with ccRCC 

Variables 

Overall 

(n=60) 

circDVL1 

P 

 Low(n=34) High(n=26) 

Age 

   
1.00 

 
<60 

 

22 17 

≥60 

 

12 9 

Gender 

   
0.06 

 
Male 

 

17 20 

Female 

 

17 6 

Fuhrman 

grade 

   0.05 

 I/II 

 

24 24 

III/IV 

 

10 2 

 

Table S2 primers information 

Gene Primer sequences 

β-actin 
F: 5'- ACTCTTCCAGCCTTCCTTCC-3' 

R: 5'- CGTCATACTCCTGCTTGCTG-3' 

circDVL1 

F: 5'-ATCTCTGCAGCACTGACCCG-3' 

R: 5'-ACGGCGCTCATGTCACTCTT-3' 

DVL1 
F: 5'- GAGGGTGCTCACTCGGATG-3' 

R: 5'- GTGCCTGTCTCGTTGTCCA-3' 

circ_00063152 

F: 5'- ACAAGGGCAAGAAGAGGCAC-3' 

R: 5'- CCGCCCTCCTTGCATCATAC-3' 

circ_0030264 

F: 5'- GTGTGAACCAGAGATGTCGGC-3' 

R: 5'- CGCGATCTCTTGAGGGGAGA-3' 

circ_0000118 
F: 5'- TGGGCAAAGATGGATTGAAGACA-3' 

R: 5'- TCCTCTTCCCTCCTCTCCTGAT-3' 

circ_0109946 F: 5'- CCCACACACCTTACATTCGTACAT-3' 
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R: 5'- AAGTGTGTGAGGAAACCTTTAGGC-3' 

circ_0081215 

F: 5'- CCATTGTTGGTTGGGGTGCT-3' 

R: 5'- CGTCGCTTCCTCAAGGCAAA-3' 

CDK6 

F: 5'- TCTTCATTCACACCGAGTAGTGC-3' 

R: 5'- TGAGGTTAGAGCCATCTGGAAA-3' 

GAPDH 
F: 5'- GAAGGTGAAGGTCGGAGTC-3' 

R: 5'- GAAGATGGTGATGGGATTTC-3' 

DAG1 

F: 5'-AGCAAAGGATTGACCTCCTGC-3' 

R: 5'-CCACCGGCACTAATTTCATGTT-3' 

SEMA4D 

F: 5'-CGCCACTTCCCTTTACGTGT-3' 

R: 5'-ACCATGACGGATGTGTAGCTG-3' 

CHST11 
F: 5'-AGAAATCAACCACCGCTTGAA-3' 

R: 5'-GTAGGCGGACACTAGCCTC-3' 

ZBTB20 

F: 5'-GACAGGATCTACTCGGCACTC-3' 

R: 5'-ACTGCGCCGCTGTAAAAAGA-3' 

PTPN14 
F: 5'-GGACAAATTCGCTAATGAGCCT-3' 

R: 5'-TAATCGCCCTTCAAGCACATC-3' 

PCDH7 

F: 5'-TCAACGGGCAGATCGAATACG-3' 

R: 5'-TCTTGCGGATTTCAATGGACG-3' 

SMAD3 

F: 5'-TGGACGCAGGTTCTCCAAAC-3' 

R: 5'-CCGGCTCGCAGTAGGTAAC-3' 

PPM1H 
F: 5'-AGGCTGGGCATACAAAACCAT-3' 

R: 5'-CACTCCAATAGTTGCCATTACCC-3' 

miR-412-3p F: 5'-TACTTCACCTGGTCCACTAGCCGTC-3' 
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Figure S1 Study design. 

 

Figure S2 Transwell assays revealed that circDVL1 overexpression suppressed the 

migration and invasion capacities of 786-O and ACHN cells. circDVL1-OE, 

circDVL1 overexpression. vector, negative control for overexpression. Scale bar, 100 

μm. Data are exhibited as mean ± SD. *P < 0.05, ** P < 0.01, *** P < 0.001, **** P 

< 0.0001, no significant (NS). 
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Figure S3 Relative expression of miR-412-3p was detected in cells after transfection 

with control vector and circDVL1 overexpression vector using qRT-PCR. Data are 

presented as means ± SD. *P < 0.05, ** P < 0.01, *** P < 0.001, **** P < 0.0001, 

not significant (NS).  

 

Figure S4 Quantification of western blot results of CDK6, Bcl-2, and Bax protein 

levels in 786-O and ACHN cells after transfection with miR-412-3p mimic or miR-

NC. Data are presented as means ± SD. *P < 0.05, ** P < 0.01, *** P < 0.001, **** 

P < 0.0001, not significant (NS).  
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Figure S5 (A) CCK-8 cell proliferation analysis of 786-O and ACHN transfected with 

control vectors, vector+miR-412-3p, miR-412-3p+circDVL1-OE, miR-412-3p+ 

circDVL1-MUT-OE. (B) Transwell cell invasion and migration assay in treated 786-O 

and ACHN cells. Scale bar, 100 μm. circDVL1-OE, circDVL1 overexpression vector, 

negative control for overexpression, circDVL1-MUT-OE, overexpression of 

circDVL1 mutation vector. Data are presented as means ± SD. *P < 0.05, ** P < 0.01, 

*** P < 0.001, **** P < 0.0001, not significant (NS).  
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Figure S6 (A) WT sequence of the putative binding sites in miR-412-3p, PPM1H, 

and PCDH7, respectively. (B) Luciferase activities were measured in 293T cells after 

transfection with PPM1H-WT, PCDH7-WT1, or PCDH7-WT2 and miR-412-3p or 

miR-NC mimics. (C) Western blot results of PCDH7 protein levels in ccRCC cells 

after transfection with miR-412-3p mimic or miR-NC. (D) Box-plot of PCDH7 

expression level in TCGA ccRCC tumors and matched normal tissue samples. Data 

are presented as means ± SD. *P < 0.05, ** P < 0.01, *** P < 0.001, **** P < 0.0001, 

not significant (NS).  

 

 

Figure S7 Quantification of western blot results of PCDH7 protein levels in ccRCC 

cells after transfection with control vector and circDVL1 overexpression vector. Data 

are presented as means ± SD. *P < 0.05, ** P < 0.01, *** P < 0.001, **** P < 0.0001, 

not significant (NS).  

 

 

Figure S8 (A) and (B) Silencing of PCDH7 can suppress the inhibition of cell 

proliferation and colony formation capacity in circDVL1 overexpressing cells. Data 
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are presented as means ± SD. *P < 0.05, ** P < 0.01, *** P < 0.001, **** P < 0.0001, 

not significant (NS). 


