Supplementary materials

Supplementary Figure 1. KEGG pathways identified using mRNA setl+2. The definitions of mRNA setl, mRNA set2,
miRNA_setl, miRNA_set2 were illustrated in Figure 4A. The mRNA_set1+2 is the union of mRNA setl and mRNA_set2.
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Supplementary Figure 2. Western blots examining the effect of hsa_circRNA 0040462 on key elements in the PI3K/AKT pathway.
Phosphorylated PI3K, phosphorylated AKT and AKT total levels are represented as p-PI3K, p-AKT and AKT, respectively.
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Supplementary Table 1. The panel of mRNAs predicted to be regulated by hsa circRNA 0040462 from the whole transcriptome data
and via miRDB prediction using miRNA set2. Results obtained from the whole transcriptome data were denoted as ‘setl’, and from
miRDB prediction using miRNA set2 were denoted as ‘mRNA_set2’. The definitions of mRNA setl, mRNA set2, miRNA setl,

miRNA set2 were illustrated in Figure 4A.



Prediction

GenelD Data source Correlation P value tool
LIN7B mRNA_setl 0.92 3.67E-04 NA
ARLI13A mRNA_setl 0.91 6.46E-04 NA
CLEC7A mRNA_setl 0.88 1.58E-03 NA
HEBP2 mRNA_setl 0.87 2.48E-03 NA
LIAS mRNA _setl 0.86 2.75E-03 NA
EFHB mRNA_setl 0.85 3.81E-03 NA
PTTG3P mRNA _setl 0.84 4.24E-03 NA
GPR63 mRNA_setl 0.84 4.68E-03 NA
OCM mRNA_setl 0.83 5.31E-03 NA
MDPI mRNA_setl 0.83 5.33E-03 NA
RNU2-1 mRNA _setl 0.83 5.50E-03 NA
BNIPL mRNA_setl 0.83 5.73E-03 NA
PCP2 mRNA _setl 0.82 6.61E-03 NA
C8orf4 mRNA_setl 0.82 6.77E-03 NA
KY mRNA _setl 0.82 6.88E-03 NA
DOCK9-AS2 mRNA_setl 0.82 7.03E-03 NA
NXPH4 mRNA_setl 0.81 7.58E-03 NA
IF127 mRNA_setl 0.81 7.73E-03 NA
GPRS83 mRNA _setl 0.81 8.14E-03 NA
NIPSNAP3A mRNA_setl 0.81 8.42E-03 NA
CHRM4 mRNA _setl 0.80 9.00E-03 NA
LPPR3 mRNA_setl 0.80 9.62E-03 NA
CDK19 mRNA_set2 NA NA miRDB
SOS2 mRNA_set2 NA NA miRDB
HACD3 mRNA_set2 NA NA miRDB
MMD mRNA_set2 NA NA miRDB
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DDX5
SRI

CTTNBP2NL

POGK
FRS2
RARB
CAVIN2
HSPD1
MYOCD
IFT52
HS3ST3B1
CTDSP2
CNRI1
SDC1
ZNF316
PIKFYVE
AMER?2
IRF2BPL
DDX3Y
SPOCK3
TRIM33
KATNAL1
HHAT
SLC25A33
SAMDS
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VLDLR
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MEIOC
LATS2
GNPTAB
DTNA
KIF5B
SNX18
NUP205
NRIP1
TEADI1
Clorf52
ADAMTSI10
SLC6A1
HMGCR
PALM?2
GAREMI1
HBEGF
REPS1
EPB41L4A
SFRP1
CREBI1
TPR
ELFN2
FAMI184A
ATAD2B
STAB2
MTURN
PAQR9
DIPKI1A
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MKNK2
FBXO034
PARD6B
ARHGAP32
STAG1
NABPI
RPS6KB1
TRIM23
RCAN2
ACTA2
HOXA10
MATN3
TGIF2
RBM24
DOCK6
DICERI1
SIK1
SLC24A3
F3
DMXL1
VSIG1
GRID2
SKIDA1
SLC25A44
JARID2
SIK1B
PPP6R1
E2F7
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HECW2
CS
SNAP91
CDKNI1B
CIGALTI
FAM104A
CYTH3
HMBOX1
CNN3
STAG2
KTN1
SLC39A9
CLTC
PIK3C2A
ATF2
KCTD10
SLC25A30
PLXNA4
MPP5
STC2
HP1BP3
GLCE
SEC22B
PCDHBI13
PLPPR4
SRGAP2
CCDC117
ATF6
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MYPN
PRDM10
DCAF12
MACO1
RALGDS
FAM20B
SMGl1
PDZK1
ME1
DFFB
CHMPS5
TMEM200B
TMEM206
FLG

SLK
SEC61G
NAV3
PRPF40A
ACOT13
MMS22L
SCRN1
RAPHI1
NPEPPS
LPARG6
CLCN3
PANK1
RNF141
TLK2
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YWHAQ
LPCATI1
MAP2K4
INGS5
AK4
NEMP2
CACNG2
NRS5A2
CEP135
BRWD3
SNAP25
MYTI1
LPIN1
PPP4R2
PDE10A
PLPP3
HAPLNI1
CLK2
TNRC6B
SOXI11
CA10
SCAF11
1-Mar
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BMP3
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NFATS
NCKIPSD
MMP15
NHS
KCTD16
CDCI14A
SRSF11
HBSIL
RANGAPI1
NR2C2AP
TMEMG63B
SECISBP2L
CYB5R4
PITPNM?2
A4GNT
TMEMI170A
RTN4IP1
SERP1
HNRNPU
RNF145
MECOM
WWC1
EBPL
THAP12
TIMP3
PBX1
CREBS
SAMSNI1
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LASPI
NFATC2
GCHI
METTL21A
PTPRG
SMARCCI
RABGAPIL
ASXL3
SEC61A1
LRCHI
PPIB
PABPCIL2B
RIT2
VPS37D
KCNQ3
SPTLCI
ACY1

TLE4
VEZF1
GLMN
PABPC5
COBL
VWA3B
LARP4B
CNOT6L
TMEM108
TRDMTI
PDE3A
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KLF5
USP37
SRSF6
TBC1D32
CMPK1
KBTBD3
LIN28B
MAP3K21
LONRF1
DYNC2LII
MTMR4
KMT2C
GOLGA1
CIPC
FAM133B
IKZF2
NGFR
RGSS
SNX10
PIK3CA
PSEN1
OAF
GALNT3
PLCH1
NDUFS4
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MOCS3
HIC1
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PKIA
SUCO
SOGAL
SMOC2
ARLAC
TXLNG
EGFR
FRS3

TMEMI189-UBE2V1

STAC
SLC22A23
LCOR
RELN
KLHL29
COLEC10
PTGDR
ANK1
PAX9
ZMYM4
CDKS5R1
ARHGEF12
SYNIJ1
EPN2
TXNIP
ATP4B
EYA3
NPTX1
MTCLL1
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TANCI
YTHDC2
PRKCZ
MAP2K1
SNN
RC3H1
PIGA
SPTY2Dl1
ADGREF5
AP4E1
ZNFR04A
GPM6A
MAB21LI
ZBTB41
SLC25A53
IP6K2
CCSAP
SYT1
ZFP36L1
TFE3
ADPGK
NCL
MGAT4A
WBPIL
ETS1
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TNPO2
RGS7
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TSPAN4
S100A7A
GCLC
NR2Cl1
SLAMF9
ATXN7
11-Sep
USP15
PTHLH
CERS2
ANKRD27
CROT
STAT3
PLEKHF2
NPAS2
JAM3
TET2
EPC1
ARITH1
ATF1
ATPSF1C
PLCL1
CORO2A
RSBNI1
PIP4P2
NAALADL2
USP8
LILRAI
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L3HYPDH
SETDS5
CCM2

COMMD3-BMI1

ATP2BI1
USF3
OTULIN
FZD4
HSD17B12
HOXC6
CAPN15
TRIM50
GATAG6
RARA
FRMD6
ZNF329
SIX1
AQP11
PSPC1
NEK6
PDPK
COLGALT?2
SLCYB1
PLXNDI
PATZ1
PLPPRI
MED14
RSBNIL
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ZNF268
RSPO3
NRBF2
LITAF
TRAPPCS
RPGRIPIL
NCALD
PF4V1
EPB41
KPNBI1
MKLN1
TCIM
CDHI11
MAFB
CNTNAP3B
PRICKLE2
RICTOR
ZBTB18
CBLLI1
EPS15
TBL1XR1
CELSRI1
FAM234A
FMR1
C18orf25
UBAP2L
GPATCHS
HACEI
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PDE7A
PEAKI
UBE4A
MTX1
PHIP
MAX
STMN2
DRDI
INSM1
VAMP4
PTPNI1
SLC29A3
YWHAZ
TRIM2
BSCL2
ARCNI
FAM126A
ANXA2
THRB
ADGRA3
ZNF547
KANK4
JOSD1
MFSD2A
OGN
CNGB1
MED?23
PRB3
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NDUFAS
MMAA
ZNF215
CDK6
SRRM1
KLHL7
STEAP2
KCTD9
STOX2
POM121
MAP3K8
NR3C2
ECSCR
DOCKS5
ZNF80
SLC24A1
ZMAT3
PRKG1
CDK18
INPP1
BEST1
GNG12
ABL2
ASAHI1
TMA7
POGLUT1
TOR2A
ITGAS
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DLL4
FGF7
CIITA
NME7
DUSP1
IGFBP5
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TMEM135
SLC8A2
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LIN54
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CEMIP
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PNPLA7
TSPYL1
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SPIREI
JPT2
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PDZRN3
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RBMS3
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FBXO045
ZNF705E
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ADAMI0
SIRT7
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ZNRF1
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HPCALI
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TAF4
ST8SIA3
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GABPB2
TRIP12
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KCND3
CRISPI
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SERPINEI
SOX5
C2orf91
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RABGGTB
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GVQW2
FAM92A
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ZBTB24
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FYTTDI
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EPHB2
PRTG
ZNF230
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SMPD3
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TBP
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USP7
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C120rf49
VEGFA
PGM2
AP3DI1
TACRI1
MAP3K1
ASXL2
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CYGB
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RAB31
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PGM2L1
ABAT
VATIL
VPS13A
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LCNS
PDGFRA
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RAP2B
ZNF148
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GDF6
NAMPT
C2CD5
TRIM31
ELOF1
TEX2
NOTCH3
SYAPI
RNF213
ZNF226
CEP112
TSPOAP1
HMGN3
ANKDDI1B
SAFB2
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ZFHX4
LPGATI1
IGF2BP2
MORN?2
SLC26A7
NSMCE4A
SLITRK2
VGLL3
HCN1
TP53113
PDZDS
SIRT1
IMPAD1
ITPR3
CALCRL
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TBC1D4
PTCHD1
ABHDS5
ALKALI1
BEND3
STXBP6
ENOXI1
C2CD4A
NEBL
LRBA
PRPSAP2
LMLN
ADAM19
VEGFC
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SLC2A13
MICB
TRPC7
MAPI1A
HIVEP2
PTBP1
PPP2R5SA
ZC3H7B
CD164
CDC42SE1
DGKE
ZNF580
B3GALT1
EEF1EI
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THRAP3
DBF4
RASA2
LRRC8B
DENND6A
BLOC18S2
HORMAD2
BCL10
ALDOB
CLEC7A
SH3BP1
CCDC106
PXDC1
HSBPI
TMEM67
TMEMS56
NFIL3
USP51
TMEMS0A
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ZNF19
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MYOSA
NID2
ZNF568
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CHDY9
CRMP1
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VCPIP1
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SNX16
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RWDD4
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LZTS3
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PLEKHM3
CALU
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DCHS2
ZNF100
POLR2F
GABRR2
MEDI13L
ZNF189
RETREG3
VIP
C5orf63
BCOR
FAM189B
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ZC3HI12C
CNTNAP2
GABRA3
GTF3C1
PRDMS5
KLHL15
NSF
FHLS
ATGI16L1
ETF1
NFYC
DHCR24
COX15
AFF1
FGF11
CEP70
TRIM36
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OAZ1
CWFI19L2
TMPRSS11B
INPP4B
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SENP6
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TBCIDSB
FBXW11
COL13Al
CAMK2D
SNTG2
PRXL2C
LRIG3
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TRAPPC6B
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WDRA43
NUP153
NLK
DNA2
SMARCAL
IMJD8
DEPDCI1B
SREK1

mRNA_ set2
mRNA_set2
mRNA_ set2
mRNA_set2
mRNA_set2
mRNA_set2
mRNA_ set2
mRNA_set2
mRNA_ set2
mRNA_set2
mRNA_ set2
mRNA_set2
mRNA_ set2
mRNA_set2
mRNA_set2
mRNA_set2
mRNA_ set2
mRNA_set2
mRNA_ set2
mRNA_set2
mRNA_ set2
mRNA_set2
mRNA_ set2
mRNA_set2
mRNA_ set2
mRNA_set2
mRNA_ set2
mRNA_set2

NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA

NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA

miRDB
miRDB
miRDB
miRDB
miRDB
miRDB
miRDB
miRDB
miRDB
miRDB
miRDB
miRDB
miRDB
miRDB
miRDB
miRDB
miRDB
miRDB
miRDB
miRDB
miRDB
miRDB
miRDB
miRDB
miRDB
miRDB
miRDB
miRDB



SLC18BI1
ATP5MC3
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TARDBP
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POCS
PDZRN4
KRT6A
PHEX
LGR4
RSF1
PUM2
TRRAP
NRG3
NDUFS2
MEF2A
SUB1
MAGEF1
UMADI1
GRAMDIC
THOCI1
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MMP16
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GSE1
HCRTRI
ZBTB25
CAP2
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ZNF217
MTMR3
SGMS2
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SACS
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Cé6orf120
CHST2
NME9
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OXSR1
TIMM?23
CPD
TUBEI1
GTPBP10
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RDX
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PTS
ENC1
CCNF
DIP2A
BEND7
LRP6
RNF125
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CTSS
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FAM204A
PPM1B
ATGS
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IMPG2
NRGI1
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FGFR4
PRELID3B
SRGN
VPS4B
PEXSL
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ETNK1
RANBP3L
TMEDA4
STARD3NL
NAA25
SELENON
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C140rf93
ASB7
FAM200B
ZNF81
LONRF2
ARID2
GRP
SLC5A3
RFC3
RBMXL1
GLYATLI1
WDR35
GALNTI12
TDPI
MAGIX
STAPI1
CNIH4
KCNH1
RUNXITI1
PRDM15
MRPL37
6-Sep
PPP1R3B
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FER
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SLC30A5
RRBP1
SPTLC3
AMOT

PABPCIL2A

AOAH
DBT
ELK1
AGAP9
LCE3E
DDXI11
MIEF1
AGAP3
DYNLRB2
DNAIJCI11
CALNI
SSH2
RAPGEF6
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NIT2
ITGA10
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GABRA1
CDC37L1
ABCC9
CCT5
CA7
TNKS
WDR44
ATP13A3
EEPDI
ACACA
CTCF
ANKRD17
ARID5B
BCL3
PRDM11
E2F6
CASC3
KCTD4
IGLONS
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SUMO2
SHB
VASH?2
FBXL20
EPG5
SIGLECS
UGTS
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HSPA4L
EPDRI1
CCDCS85A
FLTI1
BHLHE41
IPCEF1
TGFBRAP1
ZNF605
Cl6orf91
MPLKIP
BET1
TEX35
LHX9
YPEL2
PARVA
GAS7
GAK
DENNDIB
UBNI1
GALNTI16
SOX3
SAXO1
PAPPA
SH3BP5L
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RBMX
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SUSD6
UBTF
SLC37A2
AGAP4
AAK1
MYDS88
ARHGEF19
MFAPS5
USP14
KMO
SH3KBP1
NMBR
LOC100132813
GUCY1A1
RFC5
ZFC3Hl1
PHC3
RPL22

IL2
ASCC3
NAIF1
NCKAP1
PJVK

IL31
CCDC82
KSR2
CADM?2
MAP2
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UXS1
ERLECI
HDC
ZNF594
TMEM167B
TOX
RIMKLB
SLC14A1
SAP30
ANO5
DIAPH3
ERP44
TPBG
LRRIQI
GABRB3
LUZP2
HNRNPR
PPFIAIL
ABHD3
ADIPOR?2
MAPK10
PREPL
PPMIK
CHMP2B
NCKAP5
N4BP2L1
CLECIA
LHX3
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NFIB
LPIN2
SLC12A2
UBE2F
C18orf65
TTC39B
ARSJ
ADD3
CDS2
EMCN
TET3
MAN2A1
CDYL
IQCH
HLA-DRA
UTP23
FRY
PHF24
SBNO1
UHRF1
NCORI1
ATP2A2
RAB9B
WDR19
PARPBP
PSIP1
NME2
C60rf89
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WASL
STUM
RABA43
CTBP2
MTSSI1
LMBR1
WNT3
ELOVL2
GENI1

HNRNPAI1L2

ASHIL
FRASI
PLEKHO2
SLC30A9
VAMP2
ZNF516
IFI44L
COL5A1
IQSEC2
AGAPS
ARHGEF25
SRARP
ZCRBI
LEP
ZNF550
TSBP1
SPRED2
ZNF791
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KRTAP9-9
RIMBP2
GIN1
PDCD6IP
HFE
ACTR2
CUL4A
SLC27A2
SPAG9
SOX30
PEX19
KPNALI
LATSI
G2E3
MAFK
TMEM106B
APC
HS6ST2
FAM177A1
PTH2R
PPHLNI
HNRNPF
ALGI10
SvacC
STIMATE
FSIP1
RGPD3
CEP85L
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RPN
ZNF106
RGS17
ANKRD36C
PAQRS5
ARLI3B
HGF
TMEM126B
SNX30
RADS4L2
GYSI
PM20D1
ARL4D
SYS1
SFXN4
MAGEC]
RXYLT!
KLC2
TRAKI
RXFP1
PWWP3B
WAPL
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NECTIN3
STEAP4
Cl4orf132
GRK3
SAMDI10
FSTLI
HOOK 1
CXCL6
IPO9
GAS2L1
KALRN
SLCI16A3
CHD6
TTR
PABPCAL
SHANK?2
CACNAIC
CHACI
PDZDI 1
FXN
C1QTNF7
DAB2IP
TUB
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TMEMS7A
DIMTI
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SLC4A1AP
FASN
METTLA
NOX4
ZNF99
ZWILCH
MYCN
PJA2
ZNF644
AGAPI1
WDRI11
CSNK2B
CCDC181
DSG3
CRNKL1
SRP72
NUDCD1
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CSMD1
CLECI12A
DMXL2
NCOA3
NEUROD6
TMUBI
DHTKD1
BAG2
SLC4A8
NSA2
CCNYL1
RRP12
CCRY
TLNRD1
ERI3
ZNF431
GNA13
FAM222A
RGS6
ZNF510
PTGER4
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TMEMI132B
RELCH
CHMP4B
ZNF704
ELMO1
PHF21B
ABHD12
NCLN
SLC25A46
PAPSS2
KLK13
CDCA42
SMG7
Cl50rf62
TBC1D5
UBXN10
NADK
BCLAF3
TECPR2
MTRNR2L3
ZNF771
CYP4B1
H3F3B
MANIC1
AGPATI1
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TGIF1
MYCL

HMGA2-AS1

HEYL
RP9
TMEM186
GINS3
SEC14L5
BDKRB2
C170rf80
DUSP3
KLK15
RWDD2A
COG8
RADS51B
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GALM
IL5RA
PHF14
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MEGF9
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miRDB
miRDB
miRDB
miRDB
miRDB



FUCA2
RIMS2
ADAMTSI1
R3HDM1
TMEM263
GPATCH2
LRRC7
FAM78B
RAPIGDS1
MEX3D
ISPD
RNF126
CYP2U1
MICU3
PRRI11
EFNA2
SLC16A12
PVR
LSM12
UBE2G1
NDST3
MMGT1
RALYL
PGR
GABRP
FBXO036
PKNOX2
FBLN2

mRNA_ set2
mRNA_set2
mRNA_ set2
mRNA_set2
mRNA_set2
mRNA_set2
mRNA_ set2
mRNA_set2
mRNA_ set2
mRNA_set2
mRNA_ set2
mRNA_set2
mRNA_ set2
mRNA_set2
mRNA_set2
mRNA_set2
mRNA_ set2
mRNA_set2
mRNA_ set2
mRNA_set2
mRNA_set2
mRNA_set2
mRNA_ set2
mRNA_set2
mRNA_ set2
mRNA_set2
mRNA_ set2
mRNA_set2

NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA

NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA

miRDB
miRDB
miRDB
miRDB
miRDB
miRDB
miRDB
miRDB
miRDB
miRDB
miRDB
miRDB
miRDB
miRDB
miRDB
miRDB
miRDB
miRDB
miRDB
miRDB
miRDB
miRDB
miRDB
miRDB
miRDB
miRDB
miRDB
miRDB



ID2

ENAH
KRTAP4-5
SNRPD1
ADPRH
KRBOX4
RASGRPI1
NOL10
ZBTB1
GLGl1
HLA-DQB2
TNFRSF6B
FBP1
CDC42BPA
H6PD
C2orf68
LEF1
WDFY1
CDH8
MYOI15A
KANK1
ABI2
GDF11
PIANP
MTERF1
RIOK?2
FOXSI1
NFIC

mRNA_ set2
mRNA_set2
mRNA_ set2
mRNA_set2
mRNA_set2
mRNA_set2
mRNA_ set2
mRNA_set2
mRNA_ set2
mRNA_set2
mRNA_ set2
mRNA_set2
mRNA_ set2
mRNA_set2
mRNA_set2
mRNA_set2
mRNA_ set2
mRNA_set2
mRNA_ set2
mRNA_set2
mRNA_ set2
mRNA_set2
mRNA_ set2
mRNA_set2
mRNA_ set2
mRNA_set2
mRNA_ set2
mRNA_set2

NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA

NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA

miRDB
miRDB
miRDB
miRDB
miRDB
miRDB
miRDB
miRDB
miRDB
miRDB
miRDB
miRDB
miRDB
miRDB
miRDB
miRDB
miRDB
miRDB
miRDB
miRDB
miRDB
miRDB
miRDB
miRDB
miRDB
miRDB
miRDB
miRDB



ANKFY1
ZNF410
PPMIF
OGFRLI
KIAAO0825
MMP24
MINDY 1
CIAO2A
CALHMS
UBXN8
ZNF143
LARP1
ATF7IP
CDC42SE2
IL21
COL4A3BP
BST1
DIDO1
PRMT2
C120rf66
TRMT12
TTPAL
PNRCI1
SYT4
WDR26
ARLG6IP6
ARHGAPI12
CCNL1

mRNA_ set2
mRNA_set2
mRNA_ set2
mRNA_set2
mRNA_set2
mRNA_set2
mRNA_ set2
mRNA_set2
mRNA_ set2
mRNA_set2
mRNA_ set2
mRNA_set2
mRNA_ set2
mRNA_set2
mRNA_set2
mRNA_set2
mRNA_set2
mRNA_set2
mRNA_ set2
mRNA_set2
mRNA_ set2
mRNA_set2
mRNA_ set2
mRNA_set2
mRNA_ set2
mRNA_set2
mRNA_ set2
mRNA_set2

NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA

NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA

miRDB
miRDB
miRDB
miRDB
miRDB
miRDB
miRDB
miRDB
miRDB
miRDB
miRDB
miRDB
miRDB
miRDB
miRDB
miRDB
miRDB
miRDB
miRDB
miRDB
miRDB
miRDB
miRDB
miRDB
miRDB
miRDB
miRDB
miRDB



EREG
WFDCS
HECTD2
STK38L
KRT6C
HOXBS8
CUBN
RASEF
ZNF619
MYSM1
RNF6
SLC27A4
CASCI10
SIN3A
ADRAITA
ZNF140
AGO2
SLC26A2
NSG1
AARD
CAPRIN2
DOK6
ERCCS
RNF180
COL27Al1
INIP
AOX1
AMOTL1

mRNA_ set2
mRNA_set2
mRNA_ set2
mRNA_set2
mRNA_set2
mRNA_set2
mRNA_ set2
mRNA_set2
mRNA_ set2
mRNA_set2
mRNA_ set2
mRNA_set2
mRNA_ set2
mRNA_set2
mRNA_set2
mRNA_set2
mRNA_ set2
mRNA_set2
mRNA_ set2
mRNA_set2
mRNA_ set2
mRNA_set2
mRNA_ set2
mRNA_set2
mRNA_ set2
mRNA_set2
mRNA_ set2
mRNA_set2

NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA

NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA

miRDB
miRDB
miRDB
miRDB
miRDB
miRDB
miRDB
miRDB
miRDB
miRDB
miRDB
miRDB
miRDB
miRDB
miRDB
miRDB
miRDB
miRDB
miRDB
miRDB
miRDB
miRDB
miRDB
miRDB
miRDB
miRDB
miRDB
miRDB



HERC3
BMPRI1A
ARL2BP
SHPK
MED28
ZPLDI1
MYO19
COL10A1
MTF1
YTHDCI
PDE4B
MAF1
RPL36A
C5orf24
DCAF5
CYBS5B
OSTF1
HNRNPK
PTMA
SYTI5
LDAH
FGD4
VTIIA
EID1
SHROOM3
FAMS3A
MED1
CSH2

mRNA_ set2
mRNA_set2
mRNA_ set2
mRNA_set2
mRNA_set2
mRNA_set2
mRNA_ set2
mRNA_set2
mRNA_ set2
mRNA_set2
mRNA_ set2
mRNA_set2
mRNA_ set2
mRNA_set2
mRNA_set2
mRNA_set2
mRNA_ set2
mRNA_set2
mRNA_ set2
mRNA_set2
mRNA_ set2
mRNA_set2
mRNA_ set2
mRNA_set2
mRNA_ set2
mRNA_set2
mRNA_ set2
mRNA_set2

NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA

NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA

miRDB
miRDB
miRDB
miRDB
miRDB
miRDB
miRDB
miRDB
miRDB
miRDB
miRDB
miRDB
miRDB
miRDB
miRDB
miRDB
miRDB
miRDB
miRDB
miRDB
miRDB
miRDB
miRDB
miRDB
miRDB
miRDB
miRDB
miRDB



SUZ12
KANK3
NDELI
C9orf170
ALG1

ZIK1
PPMI1G
XAF1
RNF41
PRPH2
GRIP2
SLTM
LRP1
SYVNI1
HNF4G
PALM2-AKAP2
ZFP90
TRPC50S
SEMASA
SH3PXD2A
AKAP2
FAMI3A
GPATCH2L
CP

DRAM2
CASP7

F5

NUFIP2

mRNA_ set2
mRNA_set2
mRNA_set2
mRNA_set2
mRNA_set2
mRNA_set2
mRNA_ set2
mRNA_set2
mRNA_ set2
mRNA_set2
mRNA_ set2
mRNA_set2
mRNA_ set2
mRNA_set2
mRNA_set2
mRNA_set2
mRNA_ set2
mRNA_set2
mRNA_ set2
mRNA_set2
mRNA_ set2
mRNA_set2
mRNA_ set2
mRNA_set2
mRNA_ set2
mRNA_set2
mRNA_ set2
mRNA_set2

NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA

NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA

miRDB
miRDB
miRDB
miRDB
miRDB
miRDB
miRDB
miRDB
miRDB
miRDB
miRDB
miRDB
miRDB
miRDB
miRDB
miRDB
miRDB
miRDB
miRDB
miRDB
miRDB
miRDB
miRDB
miRDB
miRDB
miRDB
miRDB
miRDB



PLPBP
TNFSF11
GABRAG6
MKRN?2
PTER
STK26
CAMKA4
YIPF6
ABRAXAS?
THSD7A
RNF13
PM20D2
MCTS1
MAPKS
SLCY9A2
CEP57L1
TJP1
SLC30A8
IGSF3
OSTM1
CNTNAP4
GLRX
PGBD5
ACTRS
RIT1
ASIC1
GORASPI
POP1

mRNA_ set2
mRNA_set2
mRNA_ set2
mRNA_set2
mRNA_set2
mRNA_set2
mRNA_ set2
mRNA_set2
mRNA_ set2
mRNA_set2
mRNA_ set2
mRNA_set2
mRNA_ set2
mRNA_set2
mRNA_set2
mRNA_set2
mRNA_ set2
mRNA_set2
mRNA_ set2
mRNA_set2
mRNA_ set2
mRNA_set2
mRNA_ set2
mRNA_set2
mRNA_ set2
mRNA_set2
mRNA_ set2
mRNA_set2

NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA

NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA

miRDB
miRDB
miRDB
miRDB
miRDB
miRDB
miRDB
miRDB
miRDB
miRDB
miRDB
miRDB
miRDB
miRDB
miRDB
miRDB
miRDB
miRDB
miRDB
miRDB
miRDB
miRDB
miRDB
miRDB
miRDB
miRDB
miRDB
miRDB



KCNI1
EI24
NKAPD1
GCNT2
FGL2
PRKCH
KIAA1549
ZFX
DAP3
ZBED4
ADGREI1
PANX1
BBC3
MBOAT2
PSMD1
Cllorf53
LRPPRC
S1PR2
PRRG4
ERC2
EMX2
EMG1
COLECI12
MAB21L3
RBM38
CDON
ASAP1
CCNDI

mRNA_ set2
mRNA_set2
mRNA_ set2
mRNA_set2
mRNA_set2
mRNA_set2
mRNA_ set2
mRNA_set2
mRNA_ set2
mRNA_set2
mRNA_ set2
mRNA_set2
mRNA_ set2
mRNA_set2
mRNA_set2
mRNA_set2
mRNA_ set2
mRNA_set2
mRNA_ set2
mRNA_set2
mRNA_ set2
mRNA_set2
mRNA_ set2
mRNA_set2
mRNA_ set2
mRNA_set2
mRNA_ set2
mRNA_set2

NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA

NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA

miRDB
miRDB
miRDB
miRDB
miRDB
miRDB
miRDB
miRDB
miRDB
miRDB
miRDB
miRDB
miRDB
miRDB
miRDB
miRDB
miRDB
miRDB
miRDB
miRDB
miRDB
miRDB
miRDB
miRDB
miRDB
miRDB
miRDB
miRDB



C19orf44
PTPRS
POLR2K
YESI

PML
MED31
NR4A2
CBX6
HNRNPA1
UBXN2B
POTEM
RALGAPAI
ADGRV1
FANCI
NLGN4X
VWAI1
FBLN7
TAF9B
MAPKIIPIL
GALNTL6
ZNF527
TMCC3
PNMASA
FAMI11A
C4orf33
CBLN4
CHSTI11
SLC7A14

mRNA_ set2
mRNA_set2
mRNA_ set2
mRNA_set2
mRNA_set2
mRNA_set2
mRNA_ set2
mRNA_set2
mRNA_ set2
mRNA_set2
mRNA_ set2
mRNA_set2
mRNA_ set2
mRNA_set2
mRNA_set2
mRNA_set2
mRNA_ set2
mRNA_set2
mRNA_ set2
mRNA_set2
mRNA_ set2
mRNA_set2
mRNA_ set2
mRNA_set2
mRNA_ set2
mRNA_set2
mRNA_ set2
mRNA_set2

NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA

NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA

miRDB
miRDB
miRDB
miRDB
miRDB
miRDB
miRDB
miRDB
miRDB
miRDB
miRDB
miRDB
miRDB
miRDB
miRDB
miRDB
miRDB
miRDB
miRDB
miRDB
miRDB
miRDB
miRDB
miRDB
miRDB
miRDB
miRDB
miRDB



CDH19
PLCXD3
ENAM
EXOC5
SERTAD2
Clorf56
CDH9
DOCKS8
PCGF5
DNAIJA2
KLRC2
HLTF
KLRC1
TCAIM
NXPHI1
HSBPI1LI1
SCAMPI
SDC2
GNL3L
ZC3H12D
NOLC1
SLC6A6
SMAD1
GIGYF2
CALM3
MAP7D3
ARHGEF9
ZNF350

mRNA_ set2
mRNA_set2
mRNA_ set2
mRNA_set2
mRNA_set2
mRNA_set2
mRNA_ set2
mRNA_set2
mRNA_ set2
mRNA_set2
mRNA_ set2
mRNA_set2
mRNA_set2
mRNA_set2
mRNA_set2
mRNA_set2
mRNA_ set2
mRNA_set2
mRNA_ set2
mRNA_set2
mRNA_ set2
mRNA_set2
mRNA_ set2
mRNA_set2
mRNA_ set2
mRNA_set2
mRNA_ set2
mRNA_set2

NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA

NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA

miRDB
miRDB
miRDB
miRDB
miRDB
miRDB
miRDB
miRDB
miRDB
miRDB
miRDB
miRDB
miRDB
miRDB
miRDB
miRDB
miRDB
miRDB
miRDB
miRDB
miRDB
miRDB
miRDB
miRDB
miRDB
miRDB
miRDB
miRDB



GLPIR mRNA_ set2 NA NA miRDB
CIAOl mRNA set2 NA NA miRDB

Supplementary Table 2. The panel of miRNAs predicted to be regulated by hsa_circRNA 0040462 as reversely assessed from
mRNA _setl and directly via Miranda prediction. Results obtained from reverse assessment from mRNA setl were denoted as ‘setl’,
and from Miranda prediction were denoted as ‘set2’. The definitions of mRNA setl, mRNA set2, miRNA setl, miRNA set2 were

illustrated in Figure 4A.

miRNA Data source Prediction tool
hsa-miR-27a-3p miRNA_set2 Miranda
hsa-miR-32-3p miRNA_set2 Miranda
hsa-miR-103a-2-5p miRNA_set2 Miranda
hsa-miR-148a-3p miRNA_set2 Miranda
hsa-miR-212-5p miRNA_set2 Miranda
hsa-miR-1-3p miRNA_set2 Miranda
hsa-miR-15b-3p miRNA_set2 Miranda
hsa-miR-27b-3p miRNA_set2 Miranda
hsa-miR-124-3p miRNA_setl starBase
hsa-miR-146a-5p miRNA_setl starBase
hsa-miR-942-5p miRNA_setl starBase
hsa-miR-502-5p miRNA_setl starBase
hsa-miR-128-3p miRNA_setl starBase
hsa-miR-1-3p miRNA_setl starBase
hsa-miR-181a-5p miRNA_setl starBase
hsa-miR-26b-5p miRNA_setl starBase
hsa-miR-8057 miRNA_setl starBase
hsa-miR-24-3p miRNA_setl starBase
hsa-miR-4284 miRNA_setl starBase
hsa-miR-4772-3p miRNA_setl starBase



hsa-miR-1304-3p
hsa-miR-6887-3p
hsa-miR-4726-3p
hsa-miR-6764-5p
hsa-miR-1915-3p
hsa-miR-6840-3p
hsa-miR-6890-3p
hsa-miR-6878-3p
hsa-miR-640
hsa-miR-4757-5p
hsa-miR-6744-3p
hsa-miR-6829-3p
hsa-miR-6791-3p
hsa-miR-5009-3p
hsa-miR-212-5p
hsa-miR-3934-5p
hsa-miR-764
hsa-miR-125a-3p
hsa-miR-4796-3p
hsa-miR-93-5p
hsa-miR-526b-3p
hsa-miR-519d-3p
hsa-miR-20b-5p
hsa-miR-20a-5p
hsa-miR-17-5p
hsa-miR-106b-5p
hsa-miR-106a-5p
hsa-miR-548ah-5p

miRNA setl
miRNA_setl
miRNA setl
miRNA setl
miRNA setl
miRNA setl
miRNA setl
miRNA setl
miRNA setl
miRNA_setl
miRNA setl
miRNA_setl
miRNA setl
miRNA setl
miRNA setl
miRNA setl
miRNA setl
miRNA setl
miRNA setl
miRNA_setl
miRNA setl
miRNA_setl
miRNA setl
miRNA setl
miRNA setl
miRNA setl
miRNA setl
miRNA setl

starBase
starBase
starBase
starBase
starBase
starBase
starBase
starBase
starBase
starBase
starBase
starBase
starBase
starBase
starBase
starBase
starBase
starBase
starBase
starBase
starBase
starBase
starBase
starBase
starBase
starBase
starBase
starBase



hsa-miR-3609
hsa-miR-378a-5p
hsa-miR-5589-5p
hsa-miR-4731-5p
hsa-miR-6821-3p
hsa-miR-6790-3p
hsa-miR-6506-5p
hsa-miR-619-5p
hsa-miR-3653-5p
hsa-miR-512-3p
hsa-miR-520e
hsa-miR-520d-3p
hsa-miR-520c-3p
hsa-miR-520b
hsa-miR-520a-3p
hsa-miR-373-3p
hsa-miR-372-3p
hsa-miR-302e
hsa-miR-302d-3p
hsa-miR-302¢-3p
hsa-miR-302b-3p
hsa-miR-302a-3p
hsa-miR-744-5p
hsa-miR-5698
hsa-miR-6805-3p
hsa-miR-5691
hsa-miR-143-5p
hsa-miR-6879-3p

miRNA setl
miRNA_setl
miRNA setl
miRNA setl
miRNA setl
miRNA setl
miRNA setl
miRNA setl
miRNA setl
miRNA_setl
miRNA setl
miRNA_setl
miRNA setl
miRNA setl
miRNA setl
miRNA setl
miRNA setl
miRNA setl
miRNA setl
miRNA_setl
miRNA setl
miRNA_setl
miRNA setl
miRNA setl
miRNA setl
miRNA setl
miRNA setl
miRNA setl

starBase
starBase
starBase
starBase
starBase
starBase
starBase
starBase
starBase
starBase
starBase
starBase
starBase
starBase
starBase
starBase
starBase
starBase
starBase
starBase
starBase
starBase
starBase
starBase
starBase
starBase
starBase
starBase



hsa-miR-4430
hsa-miR-3652
hsa-miR-3622b-5p
hsa-miR-122-5p
hsa-miR-504-3p
hsa-miR-3135b
hsa-miR-3194-3p
hsa-miR-6499-3p
hsa-miR-4772-5p
hsa-miR-383-5p
hsa-miR-215-3p
hsa-miR-6773-3p
hsa-miR-5693
hsa-miR-500b-3p
hsa-miR-1260a
hsa-miR-4314
hsa-miR-4486
hsa-miR-6860
hsa-miR-612
hsa-miR-5189-5p
hsa-miR-3187-5p
hsa-miR-1285-3p
hsa-miR-532-3p
hsa-miR-1224-3p
hsa-miR-6877-3p
hsa-miR-6819-3p
hsa-miR-5189-3p
hsa-miR-6872-3p

miRNA setl
miRNA_setl
miRNA setl
miRNA setl
miRNA setl
miRNA setl
miRNA setl
miRNA setl
miRNA setl
miRNA_setl
miRNA setl
miRNA_setl
miRNA setl
miRNA setl
miRNA setl
miRNA setl
miRNA setl
miRNA setl
miRNA setl
miRNA_setl
miRNA setl
miRNA_setl
miRNA setl
miRNA setl
miRNA setl
miRNA setl
miRNA setl
miRNA setl

starBase
starBase
starBase
starBase
starBase
starBase
starBase
starBase
starBase
starBase
starBase
starBase
starBase
starBase
starBase
starBase
starBase
starBase
starBase
starBase
starBase
starBase
starBase
starBase
starBase
starBase
starBase
starBase



hsa-miR-6884-3p
hsa-miR-1972
hsa-miR-622
hsa-miR-15a-3p
hsa-miR-543
hsa-miR-4746-3p
hsa-miR-4792
hsa-miR-6086
hsa-miR-377-5p
hsa-miR-4537
hsa-miR-887-5p
hsa-miR-6780a-5p
hsa-miR-6779-5p
hsa-miR-3689c
hsa-miR-3689b-3p
hsa-miR-3689a-3p
hsa-miR-30b-3p
hsa-miR-1273h-5p
hsa-miR-6788-5p
hsa-miR-30c-2-3p
hsa-miR-30c-1-3p
hsa-miR-7977
hsa-miR-6799-5p
hsa-miR-6883-5p
hsa-miR-6785-5p
hsa-miR-4728-5p
hsa-miR-149-3p
hsa-miR-7106-5p

miRNA setl
miRNA_setl
miRNA setl
miRNA setl
miRNA setl
miRNA setl
miRNA setl
miRNA setl
miRNA setl
miRNA_setl
miRNA setl
miRNA_setl
miRNA setl
miRNA_setl
miRNA setl
miRNA setl
miRNA setl
miRNA setl
miRNA setl
miRNA_setl
miRNA setl
miRNA_setl
miRNA setl
miRNA setl
miRNA setl
miRNA setl
miRNA setl
miRNA setl

starBase
starBase
starBase
starBase
starBase
starBase
starBase
starBase
starBase
starBase
starBase
starBase
starBase
starBase
starBase
starBase
starBase
starBase
starBase
starBase
starBase
starBase
starBase
starBase
starBase
starBase
starBase
starBase



hsa-miR-383-3p
hsa-miR-3614-5p
hsa-miR-6809-3p
hsa-miR-6833-3p
hsa-miR-4768-5p
hsa-miR-4777-3p
hsa-miR-10a-5p
hsa-let-7d-5p
hsa-miR-599
hsa-miR-3161
hsa-miR-3180-5p
hsa-miR-525-5p
hsa-miR-520a-5p
hsa-miR-1264
hsa-miR-3159
hsa-miR-3929
hsa-miR-4329
hsa-miR-4419b
hsa-miR-4433a-3p
hsa-miR-4459
hsa-miR-4478
hsa-miR-4524a-3p
hsa-miR-4524b-3p
hsa-miR-4695-5p
hsa-miR-4768-3p
hsa-miR-485-5p
hsa-miR-506-5p
hsa-miR-665

miRNA setl
miRNA_setl
miRNA setl
miRNA setl
miRNA setl
miRNA setl
miRNA setl
miRNA setl
miRNA setl
miRNA_setl
miRNA setl
miRNA_setl
miRNA setl
miRNA setl
miRNA setl
miRNA setl
miRNA setl
miRNA setl
miRNA setl
miRNA_setl
miRNA setl
miRNA_setl
miRNA setl
miRNA setl
miRNA setl
miRNA setl
miRNA setl
miRNA setl

starBase
starBase
starBase
starBase
starBase
starBase
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Supplementary Table 3. KEGG pathways and GO terms enriched by the union of mRNA setl and mRNA set2, and by
mRNA set2. Results obtained using the union of mRNA setl and mRNA set2 were denoted as ‘set1+2’, and from mRNA_set2 were
denoted as ‘set2’. The definitions of mMRNA_setl, mRNA_ set2, miRNA setl, miRNA_set2 were illustrated in Figure 4A.

Gene GeneR
. Data Prediction ) ) BgRatio BgRatio_ pvalue pvalue p.adjust p.adjust
ID Description Ratio atio_se -
source tool - set2 setl+2 set2 setl+2 _set2 setl+2
_set2  t1+2 - - - - -
PI3K-Akt
L setl+2, 102/14 102/141
hsa04151 signaling o KEGG . 9 354/8086  354/8096 4.68E-08 5.69E-08 3.78E-06  4.59E-06
se
pathway
MAPK
L set1+2, 89/141
hsa04010 signaling 0 KEGG 5 89/1419  294/8086  294/8096 2.87E-08 3.44E-08 3.09E-06  3.70E-06
se
pathway
. setl+2, 73/141
hsa04144 Endocytosis . KEGG 5 73/1419  252/8086  252/8096 3.21E-06 3.70E-06 8.65E-05  9.64E-05
se
Proteoglycans setl+2, 71/141
hsa05205 | KEGG 71/1419  205/8086  205/8096 1.59E-09 1.88E-09 S5.15E-07  6.09E-07
in cancer set2 2
Ras signaling  setl+2, 70/141
hsa04014 KEGG 70/1419  232/8086  232/8096 1.02E-06 1.17E-06 3.28E-05  3.78E-05
pathway set2 2
Regulation of
i set1+2, 68/141
hsa04810 actin 0 KEGG 5 69/1419  218/8086  218/8096 3.75E-07 1.92E-07 2.02E-05 1.24E-05
se
cytoskeleton
Focal set1+2, 64/141
hsa04510 . KEGG 64/1419  201/8086  201/8096 3.66E-07 4.20E-07 2.02E-05  2.26E-05
adhesion set2 2
FoxO
. . setl+2, 51/141
hsa04068 signaling 0 KEGG 5 51/1419  131/8086  131/8096 3.81E-09 4.35E-09 6.16E-07  7.03E-07
se
pathway
Hippo 50/141 0.0001340
hsa04390 set2 KEGG NA 157/8086  NA 6.84E-06 NA NA

signaling 2 87
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Longevity
regulating
pathway
GABAergic

synapse

set2

set2

set2

set2

setl+2,
set2
setl+2,
set2

setl+2,
set2

set2

set2

KEGG

KEGG
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