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Supplementary Figure 1. (A)The workflow of this work. (B) Comparative analysis of 21 m6A regulator expression patterns across 43 tumor-normal pairs (neoplastic samples in red, non-malignant controls in blue). (C,D) Bubble plot of enriched GO terms across the inputted gene list, colored according to p.adjust value. Bubble plot of enriched KEGG terms colored according to p-value (gene set size correlates with reduced statistical significance). (E-H) GSEA based on KEGG and HALLMARK gene sets. (I) Experimentally validated ceRNA interactions among seven m6A-associated lncRNAs (green), their target miRNAs (red), and mRNAs (blue) were mapped.

[image: ]
Supplementary Figure 2. Expression levels of 21 m6A methylation-related genes in hepatocellular carcinoma cell lines and normal hepatic epithelial cell lines. Compared with THLE-2, ANOVA Test, *P < 0.05, **P < 0.01, ***P < 0.001, and ****P < 0.0001.
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Supplementary Figure 3. The expression of 9 miRNAs in hepatocellular carcinoma cell lines was determined by qRT-PCR. Compared with THLE-2, ANOVA Test, *P < 0.05, **P < 0.01, ***P < 0.001, and ****P < 0.0001.
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Supplementary Figure 4. The expression of six miRNAs in liver cancer cells transfected with NRAV was determined by qRT-PCR (Independent Samples t-test). *P < 0.05, **P < 0.01, ***P < 0.001, and ****P < 0.0001;
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Supplementary Figure 5. Quantitative reverse transcription polymerase chain reaction (qRT-PCR) was employed to compare the expression levels of thirteen mRNAs within ceRNAs in liver cancer cell lines and normal hepatic epithelial cells. Compared with THLE-2, ANOVA Test, *P < 0.05, **P < 0.01, ***P < 0.001, and ****P < 0.0001.
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Supplementary Figure 6. Gene expression patterns and their prognostic implications of IGDCC4, HMGA2, LIN28B, and CPA4 genes in liver cancer, and correlation with the content of hsa-let-7c-5p. (A) IGDCC4, HMGA2, LIN28B, CPA4 with 374 cancer and 50 normal samples in LIHC (Data Source: ENCORI project) (B) Validation of the expression levels of IGDCC4, HMGA2, LIN28B, CPA4 in liver cancer cell lines by qRT-PCR. Compared with THLE-2, ANOVA Test. (C) Relationship between IGDCC4, HMGA2, LIN28B, CPA4 and overall survival (OS) of liver cancer patients (D) Predicted relationship diagram of hsa-let-7c-5p with IGDCC4, HMGA2, LIN28B, CPA4 expression levels in liver cancer (370 samples, Data Source: ENCORI project) (E) Validation by qRT-PCR of the expression levels of IGDCC4, HMGA2, LIN28B, CPA4 after NRAV transfection (Independent Samples t-test). *P < 0.05, **P < 0.01, ***P < 0.001, and ****P < 0.0001;
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Supplementary Figure 7. (A) qRT-PCR validation of NRAV levels in stable transfectants with different treatments. (B) qRT-PCR validation of hsa-let-7c-5p levels in stable transfectants with different treatments. 
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Supplementary Figure 8.
(A) In the MHCC97-H cell line, the changes in stemness indicators after the alteration of NRAV content were verified by qRT-PCR.
(B) Changes in LIN28B mRNA level after NRAV alteration in MHCC97-H cell line (qRT-PCR).

(C) In the MHCC97-H cell line, the binding of NRAV and let-7 families as well as common miRNAs (miR-21-5p and miR-16-5p) was verified through RNA pull-down.
(D) Verification of the stability of NRAV after mutations at the binding sites of NRAV and m6A in the MHCC97-H cell line.
(E) In the MHCC97-H cell line, after mutations at the NRAV and m6A binding sites, the protein expression of stemness indicators and LIN28B.
(F) Quantification of WB.
(G) Results of spheroid formation experiments after mutations at the binding sites of NRAV and m6A in the MHCC97-H cell line.
(H) Flow cytometry results and quantification of CD44 and CD133 in the MHCC97-H cell line after mutations at the NRAV and m6A binding sites.
(I) In the MHCC97-H cell line, potential readable proteins of m6A were explored by RIP-qPCR.
(J) In the MHCC97-H cell line, verify the status of IGF2BP1-IP after mutations at the NRAV and m6A binding sites.
(K) The effect of NRAV expression level on the degradation kinetics of let-7c-5p in the MHCC97-H cell line.
(L) In the MHCC97-H cell line, verify the effect of mutations at the NRAV and m6A binding sites on the degradation kinetics of let-7c-5p.





	Primer information

	Primer name
	Sequence

	hsa-RFX6 F
	AAGCAGCGGATCAATACCTGT

	hsa-RFX6 R
	ACCGTGGTAAGCAAACTCCTT

	hsa-PRSS22 F
	TCGACAGCCATCCTCAATGC

	hsa-PRSS22 R
	GTGGGTCCCATTCTTCTGGA

	hsa-ITGA3 F
	TGTGGCTTGGAGTGACTGTG

	hsa-ITGA3 R
	TCATTGCCTCGCACGTAGC

	hsa-KLK10 F
	CAAGGCGAACGGATGAGCA

	hsa-KLK10 R	

	GAGCACAGCGGTAGGGAAG

	hsa-LIN28B F
	TTGAGTCAATACGGGTAACAGGA

	hsa-LIN28B R
	TGACAGTAATGGCACTTCTTTGG

	hsa-CPA4 F
	AGGTGGATACTGTTCATTGGGG

	hsa-CPA4 R
	TTGCTGATCTCGTCTCCATTTC

	hsa-CCL7 F
	CCCTCACCCTCCAACATGAAA

	hsa-CCL7 R
	TAGCTCTCCAGCCTCTGCTTA

	hsa-DLX2 F
	ATGCACTCGACCCAGATCG

	hsa-DLX2 R
	GGCTTGGTACTGGTAGGAACC

	hsa-E2F8 F
	ATCTGCCTTGACGAAGTGGC

	hsa-E2F8 R
	GGCGTACTTATTCTCCTCCCC

	hsa-CPEB1 F
	CACACACTCGGTACTGAGCAT

	hsa-CPEB1 R
	GGCTGCTAGATCGAGAGTCC

	hsa-HMGA2 F	

	CAGCAAGAACCAACCGGTGA

	hsa-HMGA2 R	

	TCCCAGGCAAGGCAACATTGA

	hsa-IGDCC4 F
	CCACACTCGCAGACTTCTCTC

	hsa-IGDCC4 R
	CGTTGGGAAGCACGATGAG

	hsa-IGF2BP3 F
	TATATCGGAAACCTCAGCGAGA

	hsa-IGF2BP3 R
	GGACCGAGTGCTCAACTTCT

	hsa-OTUD6B-AS1 F
	GTTTGCAGCCTCGGAATTGG

	hsa-OTUD6B-AS1 R
	TTCCCGTTACGCCATCTCTG

	hsa-NRAV  R
	ATGACCGGAGCTGAAAGGTG

	hsa-NRAV  F

	GGAGTTGATGCCTCCGAACA

	hsa-BACE1-AS F
	TGGCTGTTGCTGAAGAATGTGACTC

	hsa-BACE1-AS R
	CAACCTTCGTTTGCCCAAGAAAGTG

	hsa-AC026356.1 F
	ACAAGGAGCCCATAAACCA

	hsa-AC026356.1 R
	AGCAGCAGCCACTACAGAG

	hsa-METTL14 F
	GAACACAGAGCTTAAATCCCCA

	hsa-METTL14 R
	TGTCAGCTAAACCTACATCCCTG

	hsa-FTO F
	TGTGAACCTGACCTGCATCA

	hsa-FTO R	

	ACCCTGTTGCACATTCCCTG

	hsa-ZC3H13 F
	GTGCCGTAACTGGCTGAAGA

	hsa-ZC3H13 R
	CCTTTACCACGAGGTGAAGGG

	hsa-RBM15B F
	TACACGGAGGCTACCAGTACA

	hsa-RBM15B R
	GTCGTACAGCCCGTAGTAGTC

	hsa-YTHDC2 F	

	CAAAACATGCTGTTAGGAGCCT

	hsa-YTHDC2 R	

	CCACTTGTCTTGCTCATTTCCC

	hsa-YTHDC1 F
	AACTGGTTTCTAAGCCACTGAGC

	hsa-YTHDC1 R
	GGAGGCACTACTTGATAGACGA

	hsa-METTL3 F
	TTGTCTCCAACCTTCCGTAGT

	hsa-METTL3 R
	CCAGATCAGAGAGGTGGTGTAG

	hsa-HNRNPC F
	TCCCCTTCTTGTTTTCGGCT

	hsa-HNRNPC R
	TGAGTAGAGGGGACGGAGAA

	hsa-YTHDF1 F
	GGACACCCAGAGAACAAAAGG

	hsa-YTHDF1 R
	CCAATGGACGGCGGGTAATA

	hsa-RBMX F
	AGATGGCAAGCACACTGGAA

	hsa-RBMX R
	AGACAGTGCCATAACTACACGA

	hsa-IGF2BP3 F
	ACGAGGGGAACAAAACCAGC

	hsa-IGF2BP3 R
	ACTATCCAGCACCTCCCACTGTAA

	hsa-HNRNPA2B1 F
	CAGCGGCAGTTCTCACTACA

	hsa-HNRNPA2B1 R
	TTCTCTCTCCATCGCGGACT

	hsa-RBM15 F
	ATGCCTTCCCACCTTGTGAG

	hsa-RBM15 R
	CAACCAGTTTTGCACGGACA

	hsa-YTHDF2 F
	CCTTAGGTGGAGCCATGATTG

	hsa-YTHDF2 R	

	TCTGTGCTACCCAACTTCAGT

	hsa-YTHDF3 F
	TCAGAGTAACAGCTATCCACCA

	hsa-YTHDF3 R
	GGTTGTCAGATATGGCATAGGCT

	hsa-IGF2BP2 F
	GGAACAAGTCAACACAGACACA

	hsa-IGF2BP2 R
	CGCAGCGGGAAATCAATCTG

	hsa-ALKBH5 F
	CGGCGAAGGCTACACTTACG

	hsa-ALKBH5 R
	CCACCAGCTTTTGGATCACCA

	hsa-IGF2BP1 F	

	GGACCGAAGGGAAGAAGCTG

	hsa-IGF2BP1 R
	GTTTCGATGGCCTTCATCGC

	hsa-WTAP F
	CTTCCCAAGAAGGTTCGATTGA

	hsa-WTAP R
	TCAGACTCTCTTAGGCCAGTTAC

	hsa-VIRMA F
	TACTTTGAGCCCATTTCTCCTGA

	hsa-VIRMA R
	GGAATACTGTCTACTGTTCGTCG

	hsa-METTL16 F
	CTCTGACGTGTACTCTCCTAAGG

	hsa-METTL16 R
	TACCAGCCATTCAAGGTTGCT

	hsa-let-7d-5p stem-loop primer
	GTCGTATCCAGTGCAGGGTCCGAGGTATTCGCACTGGATACGACAACTAT

	hsa-let-7d-5p F
	GCGCGAGAGGTAGTAGGTTGC

	hsa-let-7d-5p R
	AGTGCAGGGTCCGAGGTATT

	hsa-let-7b-5p stem-loop primer
	GTCGTATCCAGTGCAGGGTCCGAGGTATTCGCACTGGATACGACAACCAC

	hsa-let-7b-5p F
	GCGCGTGAGGTAGTAGGTTGT

	hsa-let-7b-5p R
	AGTGCAGGGTCCGAGGTATT

	hsa-let-7c-5p stem-loop primer
	GTCGTATCCAGTGCAGGGTCCGAGGTATTCGCACTGGATACGACAACCAT

	hsa-let-7c-5p F
	GCGCGTGAGGTAGTAGGTTGT

	hsa-let-7c-5p R
	AGTGCAGGGTCCGAGGTATT

	hsa-let-7e-5p stem-loop primer
	GTCGTATCCAGTGCAGGGTCCGAGGTATTCGCACTGGATACGACAACTAT

	hsa-let-7e-5p F
	CGCGTGAGGTAGGAGGTTGT

	hsa-let-7e-5p R
	AGTGCAGGGTCCGAGGTATT

	hsa-let-7i-5p stem-loop primer
	GTCGTATCCAGTGCAGGGTCCGAGGTATTCGCACTGGATACGACAACAGC

	hsa-let-7i-5p F
	CGCGCGTGAGGTAGTAGTTTGT

	hsa-let-7i-5p R
	AGTGCAGGGTCCGAGGTATT

	hsa-let-7g-5p stem-loop primer
	GTCGTATCCAGTGCAGGGTCCGAGGTATTCGCACTGGATACGACAACTGT

	hsa-let-7g-5p F
	CGCGCGTGAGGTAGTAGTTTGT

	hsa-let-7g-5p R
	AGTGCAGGGTCCGAGGTATT

	hsa-let-7f-1-3p stem-loop primer
	GTCGTATCCAGTGCAGGGTCCGAGGTATTCGCACTGGATACGACGGGAAG

	hsa-let-7f-1-3p F
	GCGCGCTATACAATCTATTGC

	hsa-let-7f-1-3p R
	AGTGCAGGGTCCGAGGTATT

	hsa-let-7a-1-5p stem-loop primer
	CTGGATACGACAACTAT

	hsa-let-7a-1-5p F
	GCGCGTGAGGTAGTAGGTTGT

	hsa-let-7a-1-5p R
	AGTGCAGGGTCCGAGGTATT

	hsa-let-7f-1-5p stem-loop primer
	GTCGTATCCAGTGCAGGGTCCGAGGTATTCGCACTGGATACGACAACTAT

	hsa-let-7f-1-5p F
	CGCGCGTGAGGTAGTAGATTGT

	hsa-let-7f-1-5p R
	AGTGCAGGGTCCGAGGTATT

	[bookmark: OLE_LINK8]hsa-miR-21-5p stem-loop primer

	CTCAACTGGTGTCGTGGAGTCGGCAATTCAGTTGAGC TCAACATC


	hsa-miR-21-5p F
	GCCGAGTAGCTTATCAGACT



	hsa-miR-21-5p R
	CTCAACTGGTGTCGTGGA



	hsa-miR-16-5p stem-loop primer
	CTCAACTGGTGTCGTGGAGTCGGCAATTCAGTTGAGCCGCCAATA



	hsa-miR-16-5p F
	GCCGAGTAGCAGCACGTAAA



	hsa-miR-16-5p R
	CTCAACTGGTGTCGTGGA



F: forward primer
R: reverse primer
Supplementary Table 1. The primer sequence used.
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Relative IGDCC4 expression

Expression level in tissue
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Relative LIN28B expression
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