Supplementary documents

Supplemental materials and methods
Quantitative real-time PCR
Total RNA qRT-PCR was extracted using TRIzol reagent (Invitrogen, USA). Reverse Transcription into cDNA was done using HiScript III 1st strand cDNA synthesis kit (Vazyme, China). qRT-PCR was performed using ChamQ SYBR qPCR Master Mix Kit (Vazyme, China). GAPDH was used as a control for normalizing the relative mRNA levels. Results were analyzed using the 2-Ct method. Primer sequences are shown in Table S4.
Cell Proliferation assay
Cell proliferation was checked with Cell counting kit-8 (CCK8) (Yeason Biotech Co., Ltd, Shanghai, China). Colony formation assays were also performed to check cell proliferation.
Wound healing assay
The cells were cultured in 6-well plates. When the confluency reached 100 percent, scratches were made, and images were taken at 0 and 24 hours. Calculation of the 24 h migration distance was done by subtracting the distance between the scratch edge at 0 h and the migration edge at 24 h using ImageJ software. All the experiments were performed in triplicate.
Migration and invasion assay
This experiment was performed in transwell plate with multipolar 8.0 μl polycarbonate membrane (Corning, USA). Cells with mixed with serum free medium and kept in upper chamber. And 500 μl of complete medium was added to lower chamber. Then cells were incubated at 37°C with 5% CO2. After 48 hours cells with stained with crystal violet and photos taken using 100X magnification. Each experiment was performed in triplicate.
luciferase reporter assay  
The circRNA and miRNA association was predicted using circbank, circAtlas and interactome. The sequence of wild and mutant types of circCNOT6L were synthesized by company(Aibosi, Shanghai, China). Luciferase activity was measured using a dual-luciferase reporter gene kit (Yeasen, Shanghai, China). All the experiments were performed in triplicate.
Western blot   
Total protein was extracted using SDS lysis buffer (Beyotime, Nantong, China). Total protein as calibrated using BCA protein Assasy kit (Beyotime, Nantong, China). Protein (40μl per lane ) was loaded into 12% SDS gel. Polyvinylidene fluoride (PVDF) membranes (Millipore, Burlington, MA, USA) were used for transfer. 5% milk was used as non specific block. And then primary antibodies were used and incubated overnight at 4 C. The next day, it was washed three times 10 mins each with PBST. Then secondary antibodies were used and incubated for 1 hour at room temperature. It was again washed with PBST for 10 mins each for thrice. Detecting the protein bands was done using a silver stain detection system (Beyotime, Nantong, China). The detail of antibody used in this study was shown in Table S2.
Flurorescnece in situ hybridization (FISH) 
The sublocation of circCNOT6L in the cell was detected via FISH kit ( BIS-P0001,Guangzhou Boxin Biotechnology Co., Ltd., Guangzhou, China) following the manufacturer’s instruction. This experiment was performed three times using a Zeiss LSM880NLO confocal microscope (2 + 1 with BIG, Leica Microsystems, Wiezlar, Germany). 
RNA immunoprecipitation (RIP)
The RIP assay was conducted using a RIP kit (Guangzhou Boxin Biotechnology Co., Ltd.). Following the manufacturer's guidelines, 1x107 PCa cells were subjected to immunoprecipitation using RIP buffer containing SRSF2-coupled magnetic beads. The amplification of RNA from the RNA-protein complexes was verified through qPCR, with IgG serving as the negative control.
Immunohistochemistry (IHC) analysis 
4% ParaformAldehyde (PFA) was used for the fixation and embedding of tissues. The tissue sections were then incubated with antibodies overnight at 4°C after deparaffinization, dehydration, antigen retrieval, and blocking. After incubating with biotinylated goat anti-rabbit IgG for 20 minutes at RT, the tissue sections were incubated with streptavidin-horseradish peroxidase for 30 mins. As a final step, the tissues were stained with diaminobenzidine-H2O2 and hematoxylin.
Enrichment Analysis
Biological pathways between clusters were explored by gene set variation analysis (GSVA). GO (Gene Ontology) describes biological processes(BP), molecular functions(MF),  and cellular components(CC) of genes The Kyoto Encyclopedia of Genes and Genomes (KEGG) were used to annotate involved pathways. Furthermore, the FDR threshold (0.05) was applied to c5.cp.kegg.v5.2.symbols.gmt, which is the reference gene set.
Identification of mRNAs with differential expression
EDGER R package (http://bioconductor.org/package/EDGER/) was applied to screen the differential expressed genes (DEGs) between normal and tumor samples in the GSE179312 and tissue Chip. After normalization of the raw data, the differences of genes expression between two types of samples were analyzed with false discovery rate (FDR) < 0.01 and log2 |fold change| > 1.
 Nomogram development and validation
Univariate and multivariate Cox regression analyses were used to construct nomograms to predict the impact of target genes and other clinicopathological features on prognosis and metastasis in PCa patients. The Nomogram was validated by the calibration plots and consistency index (C-index) using the rms package v5.1 in R (https://cran.r-project.org/web/packages/rms /index.html).
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Figure S1. A. Northern blotting assay experiments suggested that circCNOT6L was detected in cDNA but not in the gDNA group in DU145 cell lines. B.The efficacy of circCNOT6L knockdown in the DU145 cell line was measured by qPCR. C-E. The effect of circCNOT6L knockdown on the proliferative potential of PCa cell lines (PC3 and DU145) was evaluated by colony forming, Edu and CCK8 assays. F-G. The effect of circCNOT6L knockdown on the migration potential of DU145 cell lines was evaluated by wound healing and Transwell migration assay. H. The efficacy of sh-circCNOT6L in the PC3 cell line was measured by qPCR *p<0.05, **p<0.01, ***p<0. 001.
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Figure S2. A. Survival analysis showed the effect of miR-143-5p on PFI in PCa patients. B. Correlation analysis showed the correlation between miR-143-5p and clinical characteristics of PCa patients. C-D. GSVA results showed the possible cellular functions and pathways involved by miR-143-5p. E. Survival analysis showed the effect of SRSF2 on PFI in PCa patients. F-G. Violin plots showing the expression of SRSF2 between normal and tumour tissues and between NMCRPC and MCRPC. H. Correlation analysis showed the correlation between SRSF2 and clinical characteristics of PCa patients.*p<0.05, **p<0.01, ***p<0. 001.
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FigureS3. A. RNA-IP assay to verify that EIF4A3 binds to the alu sequence of circCNOT6L. B. qPCR results showing changes in circCNOT6L expression after knockdown of EIF4A3. C. RIP assay results validate the expression changes of SRSF2 and miR-143-5p after knockdown of EIF4A3. D-E. Correlation analysis based on the TCGA-PRAD cohort shows correlation between EIF4A3 with miR-143-5p and SRSF2
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Figure S4. A. Western blot revealed alterations in the expression of autophagy-related proteins following transcriptional modulation of circCNOT6L. B-C. The result of Flow cytometry shows alteration in apoptosis after altering circCNOT6L expression at the transcriptional leve in PC3 and LNCaP cell lines. D. Correlation analysis based on the TCGA-PRAD cohort showed correlation between SRSF2 and autophagy-related proteins. E. Western blotting describes changes in protein levels of SLC7A11 after knockdown of circCNOT6L.*p<0.05, **p<0.01, ***p<0. 001.
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Figure S5. A. KM survival analysis of patients with PCa according to SRSF2+SLC7A11 score. B. Nomogram to predict theprobability of 1-, 3-, and 5-year PFI. C.Calibration plots of the Nomogram were used to predictthe probability of 1-, 3-, and 5-year PFI. 









Supplemental Tables

	Patients
	PSA
	Gleason Score
	TNM
	Age
	Date of surgery

	B39933
	10.99
	4+5=9
	T2cN1M0
	61
	20180731

	B35805
	15.37
	4+5=9
	T3aN1M0
	78
	20180717

	B33972
	184.4
	5+4=9
	T4N1M0
	64
	20180710

	A87314
	32.2
	4+5=9
	T4N1M1b
	70
	20180123

	B31301
	7.64
	3+4=7
	T3aN1M0
	74
	20180717


Table S1:The clinical information of patients.

	Name
	Brand
	Number
	Working concentration

	GAPDH
	Abcam
	ab8245
	1/2000

	PCNA
	Abcam
	ab29
	1/1000

	Snail
	Abcam
	ab216347
	1/1000

	N- Cadherin
	Abcam
	ab76011
	1/5000

	Vimentin
	Abcam
	ab92547
	1/1000 55

	E-Cadherin
	Abcam
	ab40772
	1/1000 130

	SRSF2
	Abcam
	ab204916
	1/1000 35

	SLC7A11
	Abcam
	ab307601
	1/1000


Table S2:The detail of antibody in this experiment

	Name
	Sequence

	Si-circCNOT6L#1
	Sense:5’-GUUUGAAAGACUAAUAGGGAUTT-3’
Anti-sense:5’-AUCCCUAUUAGUCUUUCAAACTT-3’

	Si-circCNOT6L#2
	Sense:5’-ACUCUAGGUUUGAAAGACUAATT-3’
Anti-sense:5’-UUAGUCUUUCAAACCUAGAGUTT-3’

	Si-circCNOT6L#3
	Sense:5’-GAAAGACUAAUAGGGAUGCCATT-3’
Anti-sense:5’-UGGCAUCCCUAUUAGUCUUUCTT-3’

	Sh-circCNOT6L
	sense:5’-GAAAGACUAAUAGGG-3’
Anti-sense :5-UGGCAUCCCUAUUAGUCUUUCTT-3’

	Oe-circCNOT6L
	5’-ACTAATAGGGATGCCAAAGGAAAAATATGATCCTCCAGATCCTCGCAGAATTTATACCATCATGTCAGCAGAGGAGGTAGCCAATGGGAAAAAATCTCACTGGGCAGAATTAGAAATCTCGGGTAGAGTGCGGAGCCTAAGTACATCACTTTGGTCATTGACACACTTGACAGCGCTGCACCTAAATGACAATTACCTTAGTCGCATTCCACCTGATATTGCCAAGCTTCATAATCTGGTTTACCTGGATCTGTCATCCAATAAACTCAGAAGTTTACCAGCAGAACTAGGAAACATGGTGTCTCTCAGGGAATTGCTTTTAAATAACAATCTGTTACGGGTTTTGCCTTATGAACTTGGTCGGCTCTTCCAGCTACAAACTCTAGGTTTGAAAG-3’

	Si-SRSF2
	Sense:5’-CUACAGCCGCUCGAAGUCU-3’
Anti-sense:5’-AGACUUCGAGCGGCUGUAG-3’


Table S3:The sequense of siRNA , shRNA and oe-RNA

	Name
	Sequence

	CircCNOT6L
	F:5’-GGTTTGAAAGACTAATAGGGATGCC-3’
R:5’-TGTCATTTAGGTGCAGCGCT-3’

	GAPDH
	F:5’-GGGAAATTCAACGGCACAGT-3’
R:5’-AGATGGTGATGGGCTTCCC-3’

	SLC7A11
	F: 5’- TCTCCAAAGGAGGTTACCTGC-3’
R:5’- AGACTCCCCTCAGTAAAGTGAC-3’

	SRSF2
	F:5’-AATCCAGGTCGCGATCGAAG -3’
R:5’-CCGAGCAGCACTCCTAATGA-3’


Table S4:The list of Primer
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