Supplementary information

Figure S1. 
[bookmark: _Hlk101634516]Cell cycle was performed in the three groups. Data were shown as mean ± SEM.
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Figure S2. 
(A) Size distribution of CS/si-circPAK1 nanocomplexes (CS/si-circPAK1=50/1).
(B) Zeta potential of CS/si-circPAK1 nanocomplexes (CS/si-circPAK1=50/1).
(C) Release curve of si-circPAK1
(D) IHC analysis of Ki-67 in the tumors derived from mice, scale bar, 50μm.
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Figure S3. The positive effect of circPAK1 on HCC progression was rescued by YAP silencing.
(A) The silencing efficiency of si-YAP in Lv-circPAK1 Hep-3B cells was determined by qRT-PCR.
(B) The colony formation assay of Hep-3B cells transfected Lv-circPAK1 and YAP siRNA.
(C) EdU incorporation assay of Hep-3B cells transfected Lv-circPAK1 and YAP siRNA, scale bar, 50μm.
(D) Transwell assay assay of Hep-3B cells transfected Lv-circPAK1 and YAP siRNA, scale bar, 200μm.
(E) Wound healing assay of Hep-3B cells transfected Lv-circPAK1 and YAP siRNA, scale bar, 100μm.
(F) HUVEC tube formation, migration and invasion assay of Hep-3B cells transfected Lv-circPAK1 and YAP siRNA, scale bar, 100μm. *p < 0.05; **p < 0.01; ***p < 0.001. Data were shown as mean ± SEM.
[bookmark: _GoBack][image: Figure S3]
Figure S4.
(A) RIP-qPCR was performed to determine the association between circPAK1 and AGO2.
(B) liquid chromatography mass spectrometry identified the 14-3-3ζ protein.
(C) The silencing efficiency of si-14-3-3ζ in sh-circPAK1 LM3 cells was determined by qRT-PCR.
(D) IF assay in stable circPAK1-knockdown and 14-3-3ζsiRNA LM3 cells, scale bar, 20μm.
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Table S1. ShRNA and siRNA sequence used in this study.
	sh-RNA and si-RNA
	Target sequence (5’-3’)

	sh1-circPAK1
	TTCTAATGCCTTGTAGCTGCT

	sh-circPAK1-NC
	GATCTGATAGCTTCTTCGTTTTTT

	si-14-3-3ζ
	AGCCTGCATGAAGTCTGTAACTGAGCAAG

	si-14-3-3ζ-NC
	CACAAGCTGGAGTACAACTACAACAGCCA

	si-YAP
	CAGTGGCACCTATCACTCT

	si-YAP -NC
	AATTAAAAAACGAAGAAGCTATCA



Table S2. Full sequence information of circPAK1.
	>hsa_circ_0023685

	TAGCTGCTGCTGGTGGTGACAATGTCAAATAACGGCCTAGACATTCAAGACAAACCCCCAGCCCCTCCGATGAGAAATACCAGCACTATGATTGGAGCCGGCAGCAAAGATGCTGGAACCCTAAACCATGGTTCTAAACCTCTGCCTCCAAACCCAGAGGAGAAGAAAAAGAAGGACCGATTTTACCGATCCATTTTACCTGGAGATAAAACAAATAAAAAGAAAGAGAAAGAGCGGCCAGAGATTTCTCTCCCTTCAGATTTTGAACACACAATTCATGTCGGTTTTGATGCTGTCACAGGGGAGTTTACGGGAATGCCAGAGCAGTGGGCCCGCTTGCTTCAGACATCAAATATCACTAAGTCGGAGCAGAAGAAAAACCCGCAGGCTGTTCTGGATGTGTTGGAGTTTTACAACTCGAAGAAGACATCCAACAGCCAGAAATACATGAGCTTTACAGATAAGTCAGCTGAGGATTACAATTCTTCTAATGCCTTG



Table S3. Primer sequences used in this study.
	Gene
	Sequence (5’-3’)

	PAK1
	F
	CAGCCCCTCCGATGAGAAATA

	
	R
	CAAAACCGACATGAATTGTGTGT

	circPAK1-divergent
	F
	TTCTTCTAATGCCTTGTAGC

	
	R
	GTTTAGGGTTCCAGCATCTT

	circPAK1-convergent
	F
	AAGAGCGGCCAGAGATTTCT

	
	R
	TCTGGCTGTTGGATGTCTTCT

	GAPDH
	F
	GGAGCGAGATCCCTCCAAAAT

	
	R
	GGCTGTTGTCATACTTCTCATGG

	GAPDH-divergent
	F
	GAAGACTGTGGATGGCCCCT

	
	R
	CAAATGAGCCCCAGCCTTCT

	YAP
	F
	TAGCCCTGCGTAGCCAGTTA

	
	R
	TCATGCTTAGTCCACTGTCTGT

	14-3-3ζ 
	F
	ACCAGTATGTAGGCAGTTTTC

	
	R
	GGATCCATGGATAAAGAGCTGGTT

	Human-CTGF
	F
	ATCTTCGGTGGTACGGTGT

	
	R
	GTGTCTTCCAGTCGGTAAGC

	Human-Cy61
	F
	GCTTGGCGCAGACCTTACAGCA

	
	R
	TTGACCAGGCTGGCGCTCTC



Table S4. Probes used in this study
	Gene
	Probe sequence (5’-3’)

	circPAK1 (Fish)
	AGCGATGTGCATTTTGTAAGC

	circPAK1 (Pull down)
	AGCAGCTACAAGGCATTAGA

	NC (Pull down)
	GAATGCAAGTCAATAGCAGA



Table S5. Antibodies used in this study
	Antibody
	Source

	Anti-AGO2 antibody
	Cell Signaling Technology

	Anti-14-3-3ζantibody
	Cell Signaling Technology

	Anti-YAP antibody
	Abmart

	Anti-p-YAP (ser27) antibody
	Abmart,

	Anti-LATS1/2 antibody
	Abmart

	Anti-p- LATS1/2
(ser909, ser872) antibody
	Abmart

	Anti-GAPDH antibody 
	Abcam

	Secondary antibody
	Abcam

	Anti-Ki67 antibody
	Abcam

	Anti-IgG antibody
	Cell Signaling Technology
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