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Fig.S1
A. The volcanic map of the differential circRNA analysis of hepG2 wild-type cells and sorafenib-resistant cells. B.The tendency of TOP2A mRNA after increasing the level of miR-93-3p was not consistent in the three sorafenib-resistant cells. 

Supplementary information
Materials
Sorafenib was purchased from MedChemExpress (USA). Actinomycin D was purchased from Sigma-Aldrich (St. Louis, MO, USA). RNase R was purchased from Epicentre (Madison, WI, USA). 

Sequences of primers in this study
	cDCBLD2
	Forward
	ATCCATGTTTCTGGACGCGG

	
	Reverse
	GGGCCTAGTACAGTGTGTCC

	cDCBLD2 convergent(c)
	Forward
	TGTGAATGGGAGATCCGTGT

	
	Reverse
	ATTTGCAACCCCAGACCACA

	cDCBLD2 divergent(d)
	Forward
	TGTGGTCTGGGGTTGCAAAT

	
	Reverse
	ACACGGATCTCCCATTCACA

	mDCBLD2
	Forward (exon3)
	CCATGTTTCTGGACGCGGAT

	
	Reverse (exon5)
	CAACCAGCTGGGCAGTACTTA 

	actin beta
	Forward
	GGGCATGGGTCAGAAGGATT

	
	Reverse
	TCGATGGGGTACTTCAGGGT

	GAPDH
	Forward
	GTCTCCTCTGACTTCAACAGCG

	
	Reverse
	ACCACCCTGTTGCTGTAGCCAA

	TTN
	Forward
	AGCAGGTGCTATCAGTGCTC

	
	Reverse
	GGACAATTGTTGGTGCCTCG

	PI15
	Forward
	GGAAGCGCTACATTTCGCAG

	
	Reverse
	ACACTTTGCCCCGAACTTGA

	KIF20B
	Forward
	GCCAACTTGAATATGGCTAATAGT

	
	Reverse
	AGGCGCAGCATCTTTCTCTT

	SPINK5
	Forward
	AATGCAAAGGATGAGTGCAGTG

	
	Reverse
	AGAACTTTCCATCAGCACCG

	TET1
	Forward
	AGTGGTGACTATGCCAGTGC

	
	Reverse
	CAGACCCCACATCGCTTTCT

	WDR35
	Forward
	ACGTGAAGCTGCAGTGTGTA

	
	Reverse
	TGCATCATCTGTCTGCGTCT

	CENPE
	Forward
	TGGTTGATCTTGCAGGCAGT

	
	Reverse
	TTACAGCCTTCCTTGAGCCG

	INSIG1
	Forward
	ATCTTTTCCTCCGCCTGGTG

	
	Reverse
	TCTCCGAGGTGACTGTCGAT

	CAMK4
	Forward
	CCGGATTACTGGATCGACGG

	
	Reverse
	ATAAGGCTTCTGGGTCCCCT

	SERTAD4
	Forward
	CTCGGAAGGAGCTGCTGAAA

	
	Reverse
	AATGTGATCCTGCCAGTGGG

	TOP2A
	Forward
	GTGTCACCATTGCAGCCTGT

	
	Reverse
	TGTCTGGGCGGAGCAAAATA

	U2SURP
	Forward
	CTGATGGTCAGCGTCGTTCT

	
	Reverse
	TGCGTAATCATCAAGAACACCA

	KIF18A
	Forward
	CACTTGCTGTCCGGGAAGAT

	
	Reverse
	CTGAGGATTTGGGCTGGTGT

	hsa-mir-490-5p
	Forward
	CCATGGATCTCCAGGTGGG 

	hsa-mir-345-5p
	Forward
	GCTGACTCCTAGTCCAGGGC

	hsa-mir-26b-5p
	Forward
	GGCGGCTTCAAGTAATTCAGGATAGG

	hsa-mir-26a-5p
	Forward
	GCGGTTCAAGTAATCCAGGATAGGC

	hsa-mir-93-3p
	Forward
	ACTGCTGAGCTAGCACTTCCC

	5s
	Forward
	GAATACCGGGTGCTGTAGGCT



Antibody 
	β-tubulin
	FUDE Biological Technology
	FD0064

	TOP2A
	abcam
	ab52934

	PARP
	HUABIO
	ET1608-56

	Cleaved PARP1
	abcam
	ab32064

	caspase3
	HUABIO
	ET1602-39

	Cleaved caspase3
	HUABIO
	ET1602-47



Sequences of specific targets in this study
	si-cDCBLD2
	Sense (5’-3’)
	AAACAAGGTGATGGATGTG+dTdT

	si-TOP2A
	Sense (5’-3’)
	acctttgactctcagacaaaaga+dTdT

	hsa-mir-490-5p mimic
	Sense (5’-3’)
	CCAUGGAUCUCCAGGUGGGU

	hsa-mir-345-5p mimic
	Sense (5’-3’)
	GCUGACUCCUAGUCCAGGGCUC

	hsa-mir-26b-5p mimic
	Sense (5’-3’)
	uucaaguaauucaggauaggu

	hsa-mir-26a-5p mimic
	Sense (5’-3’)
	uucaaguaauccaggauaggcu 

	hsa-mir-93-3p mimic
	Sense (5’-3’)
	ACUGCUGAGCUAGCACUUCCCG

	hsa-mir-345-5p inhibitor
	Sense (5’-3’)
	GAGCCCTGGACTAGGAGTCAGC



Relevant plasmid and sequence information:
pmirGLO:
Ttctagttgtttaaacgagctc(SacI)……gtcgac(SalI)ctgcaggcatgcaagctgatccggctgctaacaaagcccgaaaggaagctgagttggctgctgccaccgctgagcaataactagcataaccccttggggcggccgcttcgagcagacatga
PLC5-ciR:
TTTGACCTCCATAGAAGATCTCCACCTCCCAGGTTCAAGCGATTCTCCTCCCTCAGCCTCCCGAGTAGCTGGGACCACAGGCATGCACCACCATCCCCAGCTAATTTTTGCATTATTAGTAGAGTTGGGATTTCTTCACCGTGTTGGCCAGGCCGGTCTTGGACTCCTGACCTCAAGTGATCCAACTGCCTCAGCCTCTCAAAGTGCTAGGATTACAGGGATCTATACTTTTCTGATATTATAAAGATAGTTATCTTCTCCAAGGGAAAAAATCATCTTCATGGAAATTAATTACTTTTTTACAAATTGTGAATTTGACCCTTAAGAGTTTTCTTCCTGATATTTAAAATTGAAAAAAAAATTGTTGACATTAATATTTCTTCTTTCGAATTC(EcoRI)……GGATCC(BamHI)TAGCTAACAACTCCATACTTTTTGGTTGTTTATTAATGTGAAATTTCTGCTAAATGAAATACTTTTGTGTGTGTTTGTGGTAGAAGAGACCACTTCAGTTAAATAAGGAAATCAAGAGAGGATCAATTTAGGAAGATTCAGATATACAGCCGGGTGCAGTGGCTCATGCCTGTAATCCCTGCACTTAGGGAGG
GV141:
CTGGCTAACTAGAGAACCCACTGCTTACTGGCTTATCGAAATTAATACGACTCACTATAGGGAGACCCAAGCTGGCTAGCGTTTAAACGGGCCCTCTAGACTCGAG(XhoI)CGCCACC……TCGGTACC(KpnI)AAGCTTAAGTGACTACAAGGATGACGATGACAAGGATTACAAAGACGACGATGATAAGGACTATAAGGATGATGACGACAAATCTAGATAGTTAAACCGCTGATCAGCCTCGACTGTGCCTTCTAGTTGCCAGCCATCTGTTGTTTGCCCCTC
TOP2A-bind-WT:
Ccctggtctgattcagaatcagataggagcagtgacgaaagtaattttgatgtccctccacgagaaacagagccacggagagcagcaacaaaaacaaaattcacaatggatttggattcagatgaagatttctcagattttgatgaaaaaactgatgatgaagattttgtcccatcagatgctagtccacctaagaccaaaacttccccaaaacttagtaacaaagaactgaaaccacagaaaagtgtcgtgtcagaccttgaagctgatgatgttaagggcagtgtaccactgtcttcaagccctcctgctacacatttcccagatgaaactgaaattacaaacccagttcctaaaaagaatgtgacagtgaagaagacagcagcaaaaagtcagtcttccacctccactaccggtgccaaaaaaagggctgccccaaaaggaactaaaagggatccagctttgaattctggtgtctctcaaaagcctgatcctgccaaaaccaagaatcgccgcaaaaggaagccatccacttctgatgattctgactctaattttgagaaaattgtttcgaaagcagtcacaagcaagaaatccaagggggagagtgatgacttccatatggactttgactcagctgtggctcctcgggcaaaatctgtacgggcaaagaaacctataaagtacctggaagagtcagatgaagatgatctgttttaa
TOP2A-bind-mutation1:
Ccctggtctgattcagaatcagataggagcagtgacgaaagtaattttgatgtccctccacgagaaacactcggtgcctctcgtcgtacaaaaacaaaattcacaatggatttggattcagatgaagatttctcagattttgatgaaaaaactgatgatgaagattttgtcccatcagatgctagtccacctaagaccaaaacttccccaaaacttagtaacaaagaactgaaaccacagaaaagtgtcgtgtcagaccttgaagctgatgatgttaagggcagtgtaccactgtcttcaagccctcctgctacacatttcccagatgaaactgaaattacaaacccagttcctaaaaagaatgtgacagtgaagaagacagcagcaaaaagtcagtcttccacctccactaccggtgccaaaaaaagggctgccccaaaaggaactaaaagggatccagctttgaattctggtgtctctcaaaagcctgatcctgccaaaaccaagaatcgccgcaaaaggaagccatccacttctgatgattctgactctaattttgagaaaattgtttcgaaagcagtcacaagcaagaaatccaagggggagagtgatgacttccatatggactttgactcagctgtggctcctcgggcaaaatctgtacgggcaaagaaacctataaagtacctggaagagtcagatgaagatgatctgttttaa
TOP2A-bind-mutation2:
ccctggtctgattcagaatcagataggagcagtgacgaaagtaattttgatgtccctccacgagaaacagagccacggagagcagcaacaaaaacaaaattcacaatggatttggattcagatgaagatttctcagattttgatgaaaaaactgatgatgaagattttgtcccatcagatgctagtccacctaagaccaaaacttccccaaaacttagtaacaaagaactgaaaccacagaaaagtgtcgtgtcagaccttgaagctgatgatgttaagggcagtgtaccactgtcttcaagccctcctgctacacatttcccagatgaaactgaaattacaaacccagttcctaaaaagaatgtgacagtgaagaagacagcagcaaaaagtcagtcttccacctccactaccggtgccaaaaaaagggctgccccaaaaggaactaaaagggatccagctttgaattctggtgtctctcaaaagcctgatcctgccaaaaccaagaatcgccgcaaaaggaagccatccacttctgatgattctgactctaattttgagaaaattgtttcgaaagcagtcacaagcaagaaatccaagggggagagtgatgacttccatatggactttgactcagctgtggctcctcgggcaaaatctgtacgggcaaagaaacctataatcatggaccttctcagtcttgaagatgatctgttttaa
cDCBLD2:
GTGATGGATGTGGACACACTGTACTAGGCCCTGAGAGTGGAACCCTTACATCCATAAACTACCCACAGACCTATCCCAACAGCACTGTTTGTGAATGGGAGATCCGTGTAAAGATGGGAGAGAGAGTTCGCATCAAATTTGGTGACTTTGACATTGAAGATTCTGATTCTTGTCACTTTAATTACTTGAGAATTTATAATGGAATTGGAGTCAGCAGAACTGAAATAGGCAAATACTGTGGTCTGGGGTTGCAAATGAACCATTCAATTGAATCAAAAGGCAATGAAATCACATTGCTGTTCATGAGTGGAATCCATGTTTCTGGACGCGGATTTTTGGCCTCATACTCTGTTATAGATAAACAAG
TOP2A CDS:
atggaagtgtcaccattgcagcctgtaaatgaaaatatgcaagtcaacaaaataaagaaaaatgaagatgctaagaaaagactgtctgttgaaagaatctatcaaaagaaaacacaattggaacatattttgctccgcccagacacctacattggttctgtggaattagtgacccagcaaatgtgggtttacgatgaagatgttggcattaactatagggaagtcacttttgttcctggtttgtacaaaatctttgatgagattctagttaatgctgcggacaacaaacaaagggacccaaaaatgtcttgtattagagtcacaattgatccggaaaacaatttaattagtatatggaataatggaaaaggtattcctgttgttgaacacaaagttgaaaagatgtatgtcccagctctcatatttggacagctcctaacttctagtaactatgatgatgatgaaaagaaagtgacaggtggtcgaaatggctatggagccaaattgtgtaacatattcagtaccaaatttactgtggaaacagccagtagagaatacaagaaaatgttcaaacagacatggatggataatatgggaagagctggtgagatggaactcaagcccttcaatggagaagattatacatgtatcacctttcagcctgatttgtctaagtttaaaatgcaaagcctggacaaagatattgttgcactaatggtcagaagagcatatgatattgctggatccaccaaagatgtcaaagtctttcttaatggaaataaactgccagtaaaaggatttcgtagttatgtggacatgtatttgaaggacaagttggatgaaactggtaactccttgaaagtaatacatgaacaagtaaaccacaggtgggaagtgtgtttaactatgagtgaaaaaggctttcagcaaattagctttgtcaacagcattgctacatccaagggtggcagacatgttgattatgtagctgatcagattgtgactaaacttgttgatgttgtgaagaagaagaacaagggtggtgttgcagtaaaagcacatcaggtgaaaaatcacatgtggatttttgtaaatgccttaattgaaaacccaacctttgactctcagacaaaagaaaacatgactttacaacccaagagctttggatcaacatgccaattgagtgaaaaatttatcaaagctgccattggctgtggtattgtagaaagcatactaaactgggtgaagtttaaggcccaagtccagttaaacaagaagtgttcagctgtaaaacataatagaatcaagggaattcccaaactcgatgatgccaatgatgcagggggccgaaactccactgagtgtacgcttatcctgactgagggagattcagccaaaactttggctgtttcaggccttggtgtggttgggagagacaaatatggggttttccctcttagaggaaaaatactcaatgttcgagaagcttctcataagcagatcatggaaaatgctgagattaacaatatcatcaagattgtgggtcttcagtacaagaaaaactatgaagatgaagattcattgaagacgcttcgttatgggaagataatgattatgacagatcaggaccaagatggttcccacatcaaaggcttgctgattaattttatccatcacaactggccctctcttctgcgacatcgttttctggaggaatttatcactcccattgtaaaggtatctaaaaacaagcaagaaatggcattttacagccttcctgaatttgaagagtggaagagttctactccaaatcataaaaaatggaaagtcaaatattacaaaggtttgggcaccagcacatcaaaggaagctaaagaatactttgcagatatgaaaagacatcgtatccagttcaaatattctggtcctgaagatgatgctgctatcagcctggcctttagcaaaaaacagatagatgatcgaaaggaatggttaactaatttcatggaggatagaagacaacgaaagttacttgggcttcctgaggattacttgtatggacaaactaccacatatctgacatataatgacttcatcaacaaggaacttatcttgttctcaaattctgataacgagagatctatcccttctatggtggatggtttgaaaccaggtcagagaaaggttttgtttacttgcttcaaacggaatgacaagcgagaagtaaaggttgcccaattagctggatcagtggctgaaatgtcttcttatcatcatggtgagatgtcactaatgatgaccattatcaatttggctcagaattttgtgggtagcaataatctaaacctcttgcagcccattggtcagtttggtaccaggctacatggtggcaaggattctgctagtccacgatacatctttacaatgctcagctctttggctcgattgttatttccaccaaaagatgatcacacgttgaagtttttatatgatgacaaccagcgtgttgagcctgaatggtacattcctattattcccatggtgctgataaatggtgctgaaggaatcggtactgggtggtcctgcaaaatccccaactttgatgtgcgtgaaattgtaaataacatcaggcgtttgatggatggagaagaacctttgccaatgcttccaagttacaagaacttcaagggtactattgaagaactggctccaaatcaatatgtgattagtggtgaagtagctattcttaattctacaaccattgaaatctcagagcttcccgtcagaacatggacccagacatacaaagaacaagttctagaacccatgttgaatggcaccgagaagacacctcctctcataacagactatagggaataccatacagataccactgtgaaatttgttgtgaagatgactgaagaaaaactggcagaggcagagagagttggactacacaaagtcttcaaactccaaactagtctcacatgcaactctatggtgctttttgaccacgtaggctgtttaaagaaatatgacacggtgttggatattctaagagacttttttgaactcagacttaaatattatggattaagaaaagaatggctcctaggaatgcttggtgctgaatctgctaaactgaataatcaggctcgctttatcttagagaaaatagatggcaaaataatcattgaaaataagcctaagaaagaattaattaaagttctgattcagaggggatatgattcggatcctgtgaaggcctggaaagaagcccagcaaaaggttccagatgaagaagaaaatgaagagagtgacaacgaaaaggaaactgaaaagagtgactccgtaacagattctggaccaaccttcaactatcttcttgatatgcccctttggtatttaaccaaggaaaagaaagatgaactctgcaggctaagaaatgaaaaagaacaagagctggacacattaaaaagaaagagtccatcagatttgtggaaagaagacttggctacatttattgaagaattggaggctgttgaagccaaggaaaaacaagatgaacaagtcggacttcctgggaaaggggggaaggccaaggggaaaaaaacacaaatggctgaagttttgccttctccgcgtggtcaaagagtcattccacgaataaccatagaaatgaaagcagaggcagaaaagaaaaataaaaagaaaattaagaatgaaaatactgaaggaagccctcaagaagatggtgtggaactagaaggcctaaaacaaagattagaaaagaaacagaaaagagaaccaggtacaaagacaaagaaacaaactacattggcatttaagccaatcaaaaaaggaaagaagagaaatccctggtctgattcagaatcagataggagcagtgacgaaagtaattttgatgtccctccacgagaaacagagccacggagagcagcaacaaaaacaaaattcacaatggatttggattcagatgaagatttctcagattttgatgaaaaaactgatgatgaagattttgtcccatcagatgctagtccacctaagaccaaaacttccccaaaacttagtaacaaagaactgaaaccacagaaaagtgtcgtgtcagaccttgaagctgatgatgttaagggcagtgtaccactgtcttcaagccctcctgctacacatttcccagatgaaactgaaattacaaacccagttcctaaaaagaatgtgacagtgaagaagacagcagcaaaaagtcagtcttccacctccactaccggtgccaaaaaaagggctgccccaaaaggaactaaaagggatccagctttgaattctggtgtctctcaaaagcctgatcctgccaaaaccaagaatcgccgcaaaaggaagccatccacttctgatgattctgactctaattttgagaaaattgtttcgaaagcagtcacaagcaagaaatccaagggggagagtgatgacttccatatggactttgactcagctgtggctcctcgggcaaaatctgtacgggcaaagaaacctataaagtacctggaagagtcagatgaagatgatctgttttaa
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