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Supplemental Figures
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Figure S1. circRNAs expression
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A Heatmap of the screening circRNAs with with fold change > 2 or <0.5, p <0.05 and

transcript abundance >0 sequence between normal human intestinal epithelial cell

lines and CRC cell lines. B gRT-PCR analysis of six candidate circRNASs in 24 paired

CRC samples and normal adjacent tissues. N, normal adjacent tissues tissues; T,

tumor tissues. Values are represented as mean +=SD, by 2-tailed Student’s t test.
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Figure S2. circPLCE1 expression in circPLCE1 overexpressed or knockdown
CRC cells

A gRT-PCR analysis of circPLCEL expression in circPLCE1 overexpressed HCT8
and DLD1 cells. B gRT-PCR analysis of circPLCE1l expression in circPLCE1
knockdown HCT8 and DLD1 cells. C gRT-PCR analysis of linear PLCE1 mRNA
expression in circPLCEL overexpressed or knockdown HCT8 and DLD1 cells. Values
are represented as mean £SD. **p < 0.01, ***p < 0.001, ns (no significance), by

2-tailed Student’s t test (A and B) and one-way ANOVA (C).
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MTSEEMTASVLIPVTQRKVVSAQSAADESSEKVSDINISKAHTYRRSGETSHTISQINKI.KEEPSGSNLPKILSIAREKIVSDENSNEKC WEKIMPDSAKNININCNNILRNHQHGLPQR
QFYEMYNSVAEEDLCLETGIPSPLERK VFPGIQLELDRPSMGISPLGNQSVITETGRAHPDSRRAVFHFHYEVDRRMSDTFCTLSENLILDDCGNCVPLPGGEEKQKKNYVAY TCKLME
LAKNCDNKNEQLQCDHCDTLNDK Y FCFEGSCEKVDMY YSGDSFCRKDE TDSQAAKTFLSHIEDFPDNCDDVEEDAFKSKKERSTLLVRRFCKNDREVKKSV Y TG TRAIVRILPSG
HIGLTAWS YIDQKRNGPLLPCGRVMEPPSTVEIRQDGSQRLSEAQWYPL TGHQ TG

PLCEI (NP 057425.3) 2302 aa

MISEEMIASVLIPY IQRKVVSAQSAADESSEKVSDINISKAHTVRRSGLETSHITSQLNKLKEEPSGSNLPKILSIAREKIVSDENSNEKCWEKIMPDSAKNLNINCNNILRNHQHGLPQR
QFYEMYNSVAEEDLCLETGIPSPLERKVFPGIQLELDRPSMGISPLGNQSVITETGRATIPDSRRAVFITFITYEVDRRMSDTFCTLSENLILDDCGNCVPLPGGEEKQKKNYVAYTCKI.ME
LAKNCDNKNEQLQCDHCDTINDKYFCFEGSCEKVDMVYSGDSFCRKDFTDSQAAKTFLSHFEDFPDNCDDVEEDAFKSKKERSTLLVRRFCKNDREVKKSVYTGTRAIVRTL.PSG
HIGLTAWSYIDQKRNGPLLPCGRVMEPPSTVEIRQDGSQRLSEAQWYPIYNAVRREETENTVGSLLHFLTKLPASETAHGRISVGPCLKQCVRDTVCEYRATLQRTSISQYITGSLLEAT
TSLGARSGLLS TFGGS TGRMMLKERQPGPSYANSNALPSSSAGISKELIDLQPLIQEPEEVASILMEQEQTIYRRVLPVDYLCFLIRDLGTPECQSSLPCLKASISASILITQNGEHNALED
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SFEVQVHDVSPEQPRTVIKAPRVSTAQDVIQQTLCKAKYSYSILSNPNPSDYVLLEEVVKDTTNKKTTTPKSSQRVLLDQECVFQAQSK WKGAGKFILKLKEQVQASREDKKKGISFA
SELKKLTKSTKQPRGLTSPSQLLTSESIQTKELKPYVGOLSSSDIMDYRQ

C Wil 12 W13 #14 #15 #16 517 #18 #19 #20 #21 22 #23 424 425

N T N T N T N T N T N T ~ T N TN T N T N T N TN T N T N T

cirePLCE1-411 ’----——-_-_H-————-——-—-—-”-—-——-‘-— —---—-|

GAPDH }-. -——— - -----| M I——‘-u -—— — — —l
#36 H37

26 #27 428 +#29 H30 431 432 433 434 #35 W #38 #39 40

N T N T N T N T N T N T N T N T N T N T N T N TN T N T N T

cirePLCET-411 F e ——— - — —-|k-- —’-——_-._”_- [ ———— ...—l

GAPDH w |W|
#47 #48 #49 #30

#41 #42 #43 #44 #45 #46
N 1 N T N T N 1 N 1 N T N I N Ir N T N I

B T il | —

GAPDH W | — — — — e e e —
Figure S3. circPLCE1-411 identification and expression in CRC tissues

A circPLCE1-411 amino acids identified by MS. B circPLCE1-411 sequence was
compared with the PLCE1 full length sequence, and the underlined peptide sequence
was shared by circPLCE1-411 and PLCEL. Peptide sequences identified by MS were
highlighted in yellow and the unique amino acid sequence of circPLCE1-411 was
marked in red. C Western blot analysis of circPLCE1-411 expression in paired CRC

samples and normal adjacent tissues with PLCE1 antibodies.
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Supplemental Tables
Table S1 Correlation between circPLCE1 expression and clinicopathologic

characteristics of CRC patients

circPLCE1 expression level

Characteristics Frequency
Low High p-value®
Gender 0.892
Female 118 49 69
Male 144 61 83
Age 0.176
<59 120 45 75
>59 142 65 7
T stage <0.001
T1+T2 78 11 67
T3+T4 184 99 85
N stage <0.001
NO 176 49 127
N1+N2 86 61 25
M stage <0.01
MO 253 98 155
M1 9 8 1
Clinical stage <0.001
1+l 176 49 127
H+1v 86 61 25

& Chi-square test

5/15



Table S2 Conservative analysis
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Stop

—GgcACAGasAAC cTCAMMCTGEATTITTAMRTC coTECACAT AacasTa—agzcCAC
—GgAACAG Al A ACH cTC AL TCCATTYTTAMRTCATTGCACATt AacGATacakcCoch
—————— AGGAALCATTCAzACTAGATTITTAARTCATTC Al cOAGTCATG—GATCAGL
—GAAACAGGALt CATTC AL TCCATT T 2 A0 TCATTGCARATCAG TCATG-GATCAGS
AL ACAGGA Lt CATTCAL TG aATT T a0 TCAT TGCARATCAGTGATG-GATCAGA
TAA

AGTCGCAGALTGt gATCCCG AL ce Attt cCTTCL A0 AR A-TTAGCTTC s GG o AMCAGAG S
AGTIGCAGARTGE gAcCttGAACAAN A cCTTCHAMASANTTAGCTTCAGG cAMCAGAG A
AGTTaCAGAATGCACTzCCt AN TALAAGTCTTCAL LA TT-GCTTCARaTAM calal
AGTIGCAGA TGCAATCCCG Az TAAMAGTCTICALL S+ TTHGCTTCAGG TAMCAGAGS
AGTTGCAGA TGCAATCCCG A TALAAGTCTICAL LSt TTHGCTTCAGG TAMCAGAGE

AaaghbGoARAcgGAcCTaCtott TT A0t aC TG ToTAARACARACT——GTtcTtG
A=A LA TG AT Tett gt t TTg it aC TG T TAaLACABACT-———GTCe Tt
A——— 8GN TTGATCTACCACCTTALALCCt TEGATCTAGLALLS caT-—-TeGaCATGE
A Ag A A T TG ATC TACCACC T TAAAMCCCTGATCTAGAALAAAT aTATAT TCATG
A——— LG AT TG ATC TACCACCT TALALCCCTEATCTAGLANLS At ATATAT TCATG

TAGGAL AT TACALCTGG a8t TTTeTITGGC sCTTAATaTACCTGAATGARAGEALCTG
TAGGARAT TACAACTGG Al dt TTTe TTITGECTCTTAAT a TATCTGALTGARAGG AL TG
TAGGALGTalt s AC TG Al TTTATTTGGCTCTTAATGToCCT a0 ATG A AGGLAATTG
TAGGALGTTAt ALCT 2aG A8 TTTATTTGoCTCTTAATG ot COTGALTGARAGGALTTA
TAGal G TTACAACTGACAL A TTTATTTGeCTCTeALTG ot CCTGALTGANAGGAAT T

TCAagcTIGCTICeCAralaG Al TaGat TTATCTGAGATTAT
TCAC—cTTacTICTCA——GACTsGalTTATCTGAGATTAT
TCAC-TTIGTTICTCAG—AGt AC T TG TA-TATCTCAGATTAT T+ TAATALMTCAGTZATTT
TCoC-TTTGTTot Tt eGGAGGEAC T TG Te— TATCTGAGAT To TTGTALT AL TCAGTCATTT
TCcC—TTTGTTcCTtgGG%g?ﬂ%FTGTg—TATCTGﬂGﬂTTgTTGTﬂAIAﬂTCAaTaﬂTTT
ar
T O AG GG ARG s AL ACAG Aar e TAG ot g At ghacy
T CCAGGGAAG s GAACACAGAaz s TAG-CALct CAAGS A
TCAC sl GEGAGGEAG A A-ACARAGCAATAG T+ ANAACE TG ot
TCACCAGGGAGGAatd— At AGAGCAATAGTCALAAC TGt 2
TCA CAGGGAGGAGAA— AT AGAGCAATAG TCAMAAC TG 2
ATG
CagTEGT-CAAGATCAC s TC g GAAGALATGEC GO TTCTG T TCAT cCC TG TGACTC Aa
CGeTEGT-CAAGATGAC s TC oG AAGALATGECGCTTCot ToC TCAT cCCeG TG ol TC Aa
CalTGal-CAlGATCACT TC TG AAGALATGECAGCTTCTGTTCTC TACCTG TGACTCAG
tGTTaG TCCAAGATGACT TC TG AAGALATGACAGCTTCTGTTC TCATACC TG TGAC TCAG
tGTTaG TCCAAGATCACT TC TG AAGALATt aCAGCTTCTGTTC TCATACC TG TGAC TCAG

——cTgttgTCTzGAQATG
—cTgttgTICTzGAQATG
TATTALCATCTTIGAATG
TATTALAACCTTGANLTG
TATTALAACCTTGAATG

AGgAAGTCGe T TCTGCCCAG TCGGT gGUAGA G Az AG Z AG TG ARACG TCTCAGAT zog
AGzAGTEGe T TCTGCCCAG TCatt gGCAGATG Az ez G TEALAMGE TCTCAG Ay ol
AGAAANGTEGTaTCTGCLCAGTLGGCTG AGATGARAG TAG TCALSACG sCACAGACATC
AGLAAMGTGGTT TCTGCCCAG TCGGCTGCAGATG ALLG TAG TCALALGG TCTCAGACATC
AGAAANGTGGTITCTGCCCAG TCaGCTGUAGATG AMAG TAG TCALSACG TCTCAGACATC

gergATTCCt cgGGCAC s TeCTG e CAG g CAG G TG oG ot clit coCTC e TACCATC TCAC AR
zecATTOCt ALGACACs agCTG s CAGACAG G TGGEG ot cACcoCTCe TACCATCTCACA:
AT+ TTCCALAGCoCt ToCoalCAGzCAGt G TGE aGAGACTTC TCATACCATC TCAC AL
AATATTHCALAAGCACATACTGTCAGAC z a G TCEGEAGACTTC TCATACCATC TCAC AL
AATATTHCALAAGCACATACTGTCAGAC A LG TGEGEAGACTTC TCATACCATCTCAC z 4

tgGAACALACATALGAMGATCoTCTaGAMG p At TTGHCCARLG s Tot TCTCAATAGCE
CebAlCaaACeTaAsGAMGAsTCTCCT e At g At TT+CCcAG e Tot TCTCAATAGCG
CIGAACACACTTACAGALGAATCTTCTGGALGCALCTTGC ACACGAaTCTCTCAZ CAGC A
CIGAACARACTTAMAGARG A CTTCTGEAAGCAACTIGCCaACATTICTCTCAATAGCG
CTGAACALACTTALAGAMGA L cCTTCTGEALGCALCTTCCCAAMGATTCTCTCAATARC
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AGGG G AL TAGT ot G oGATGAG ALt cofAcE Al g AG G TGEGAG s AAMAT r calCy
AGGGeGeblcTAGacAGGACGAGLLT cachATGALAGTGC TGGGAG ALt s TGCCA
AaGGAGACALTAaTCAG TCATGAGAACAG TAATCALANG TCCTGEGAGAx A s CATGCCA
AGGGAGALALTAGTGAGTCATGAGLACAGTAATGALALATGT TGGGAGALLAT CATGCCA
AGGGAGALANTAGTGAG TCATGAGAACAG TAATCALANATCC TGEGAGANLAsCATGCCA

GhcTCooCez Al 8 ACCacr o AT g A ACsGUAAC At TAz TG bl COLCCAGC Accag
GegTICcalt ANl AT Cacrcgg TTAACTGUAAC A Ct TAT TG Al COACCAGTATG cg
GATTCTGGAALMACCTTAAT ATTAACTGCAACAACATATTGALAL AT CATCAGC s TGGC
GATTCTGCGALL A ACCTTAACAT TAAC TG AACAACATATTG Az ALACCATCAGTATGGC
GATTCTGGAALMACCTTAACAT TAACTGCAACAACATAT TG Ax AL ACCATC AGCATGGC

t ITTCCoCgGAGQCAGeTI T TEALg ol oGt GACTC TG TCAC——— abAMGACCoGTETIT
CTTCCeCeGAGQCAG e Te T TGAL g TCTGGACTC TG TCACAGAAGALACCTGTGTIT,
CTTCCTCAG A AGTTITATGAAA caTGCGAz TCTaTCACAGAGGALGACCTGTGTTTA
CTTCCTCAGAG ACAATTITATGAAAT s TaCaACTCTG T sCL CAGGALGACE TG TG TTTA)
CTTCCTCAaLGACAGTTITATGALAT s TaCalCTCTG T gt GAGGALGACCTGTGTTTA

chgcCTGGAATTCCTTCTCC cC TG AARG A MGG TG cTCOCTCG AATTCAAC TG AZ ATG
chgcCTGG g ATTCCTTCTCCAC TG AARG A A MGG TE TTLOCTCG g AT o g AAC TG AZ ATG
GALACTGEALT cCCTTCTCCACTGGALAGA MGG TG T TCCCTGGALT TCALCTGGALMTG
GALACTGEALT TCCTTCTCCACTGGALAGAR MGG TG T TCCC TG AAT TCAACTGGALCT A
CALACTGEALTTC g TCTCCAC TG ALAGAR MGG TG T TCCC TG AL T TCAACTGG AT

Ghggact CTCCCATG G At TEAG oo T cpGrAls TCAGoCt agGATCAT sG AGT Coalbic
GhrractCTCCCATGG A TGAGCCCTT TaeGALACCAGeCtGaGATCAT ZGAGT Coall
GG AT TCCCATGGGCATG G TCC AT TAGGALCTCAATCAG coc ATCATAGAG AL ZGGC
GG AT CCA TG AT AGTCC T T TAGGALATCAG TCAGt GATCATAGAGACAGGC
GG AT T+ CCATGG G AT AaTCC T T TAGGALATCAGTCAG caATCATAGAGACAGEC

gGACCtCACHCTGAC cGCLACACGGCsG TATTTCACTTcCATTATGAAG cTGACAG gAc Al
gGACCtCACHCTGAC cGCARCAT GG G TATTTCATTTcCATTATG cAG g TGACAG g i)
clhgGCACACCCTGACAGCARC cCGaCAGTzaTTCACTTIC e TTATGAAG T sGACAG ARG A/
AGAGCACACCCTGACAGC A 3 s GG CAG TATTTCATTTTCAT TATGALGTTGACAGAAGA)
AGAGC A A CC TG ACAGC A CACGGCAG TATTTCATTTTCAT TATGAAGTTGACAGAAGA)

ATGTCgGAt gCT I T caT ACCCTG TCAGAAMAC Tz ATTTTGGATCACTG TG cARATIGT
ATGeCAGztgCTITCcaTACCCTG TCAGAA A AT TcATTTTGGATGACTG TG ocALACTGT
ATGoCAGACACTTTCTG T cCCC TG TCAGAt AACT Tz g ToTTGGATCAT TG TGEALACTGT
ATGTCAGACACTTTCTG TACCCTAaTCAGAAMACTTAATTTT aGACCATTGTGEALATIGT
ATGTCAGACACTTTCTG TACCCTAaTCAGAAMACTTAATTTT aGACCATTGTGEALATIGT

GTtACtCTtCCTGG—————| GEGGoAGCALALt A0 ARATT7CATGGCGTATsCTTGCALL
GTtACtCT+CCTGG—————| GEGGoAGCALAL a0 A0ATTACATGGCGTATACTTGCAAL
GI-—ACTgCCTGG Gt TG gt GGG g AGC AR AGAAN A ATTAC TGCCGTATACTTGCALN
GTAcCACTACCTGGGGETCAGE aGAMCC AR AGAANAACTAL sTGECATATAC TG AN
GTACCACTACCTGGGGETGAGE aGAMGC AL MG 7 AR AN TACATGECAaTATAC TG ALY

CIGgTGGAz TTGaCAl s Al cCTC TG zal g TAMGAATGEGCA TeCAGTGTGAZCACGT
CIGgTGGAz TTG aCAl s Al cCTC TG e TAz TAAGAATGEGCAGC TG alG TG TG ACCACGE
CTGATGGAATTGGCAALt AMCTGTCATALT ALGAAT AGGCAGCTGCAGTaTGATC o I[IGT
CTIGATGGAATTGGC cALMANT TG TCATALT ALGAATGACCAGCTGCAG TG TGATCATIGT
CTGATGGAATTGGC cALAANY TG TCATAATAAGAATG AaCAGCTGCAGTGTGATCATIGT

acCtCooTGogoG AT A TAC e TG TGC T ToG Al atC TO c TGt calbGGCob At GatGT o
acCtCgcTeogaGAT g AR TAC TG TGCT TTGAAAGC TCcTGCCaGARGGCTGAsG ot cTe
GACcCt TTEAATGACALATcCTIGTGC T TTGAAG cCTCT T+ CCcal GG Coalt GTGCTA
GACACcTTEAATGATAAATACT Tt TGCTTTGAAGGC TCT TG, g AGAAGGEtGACaTGGTA
GACAC e TTEAATGATAAATACT T TGC T TTGAAGGC TCTTGCCAGAAGGt gGAcaTGG TA

TGcTCAGG TG TeGCTTTTGC s GGG s CTTTCT cAC G TCC gCTGCCAMGACH TTT
ToeTCAGG TGz TeGCTTTTGC g AGGACG gal TTACT cit gG TCC ot CTGCCAAGACH TTT
TGTTCAaG gGACAGCTTTTGCAGGAzGAT TTTACTGAC A TCCACCTGCCAAGACCTTT
TalTCAGGTGATAGCTTTTG AzGal AGACT T TACTGACAGTC Al CTGCCAMGACCTTT
TGTTCAAGTcATAGCTTT TG AMGGAAGAT TTTACTGACAGTCA8ACTGCCAMGACCTTT

CTGAaCCeTeTgCAGG At TTCtCTCACAAT TG TGALG AcG T-—ACAcGAT TTTTTALL
CTGAaCCeTITaCAGGAaTTCtCTCATAAT TG TCALGACGT-——aGAcGATaTTTTTALL
CTGAGCCATTTIGAGGACTTCOCTGATALT TG TCALGATG TAGALGALGATETTeTcall
t IGAGCCATTTIGAGGACTTCCCTGATALT TG TCAL GATG TAGALGALG LG TTTTALL
+ IGAGtCATTTIGAGG At TTCCCTGATAAT TG TCALGATG TAGAACAACATG e TTTTALL
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Muz_musculus_ (house _mouse)
Rattuz_norwvegicus_ (Norway_ rat)
Sus_scrofa_(pig)

Homo_=apiens_ (human)
Macaca_mulatta (Ehesus_monkey)

Muz_musculus_ (house _mouse)
Rattuz_norwvegicus_ (Norway_ rat)
Sus_scrofa_ipig)

Homo_=apiens_ (human)
Macaca_mulatta (Bhesus_monkey)

Muz_muzculus_ (house mouse)
Rattus norwvegicus_ (Norway rat)
Sus_scrofa_(pig)

Homo_sapiens_ (human)

Macaca mulatta (Rhesus_monkey)

Muz_muszculus_(house_mousze)
Rattuz_norvegicusz_(Norway_rat)
Sus_scrofa_(pig)

Homo_=apiens_ (human)
Macaca_mulatta (Bhesus_monkey)

Muz_musculus_ (house_mouse)
Rattus_norwvegicus_ (Norway_rat)
Sus_szcrofa_(pig)

Homo_sapiens_ (human)

Macaca mulatta (Rhesus_monkey)

AGCAMALAGGAGCGGTCCACE TIGTTAGTC oG alGe TTT TG TAAMLATGACAG ZGALGTT
ZGC AN AL AGGAGCEGTCCACTTIGTTAGTC oG alGe TTT TG TAAMLATGACAG ZGALGTT
AGCAMA N GEAGCGGTCCACT TeGTTAGT g AGGAGATTTTG TAALAACGACAGAGALGTT
AGCALA L BGCAGCGaTCCACTTIGTTAG TCAGGAGAT TeTGTAAMAATCACACAGANGTT
AGCALA N BGCAGCGGTCCACTTIGTTAG TCAGGAGAT Te TG TAAMAATCACACAGANGTT

A0 A TCTGTGTATACTGGGAC cAGAGCCAT caTGAGAACTCTGCCTTCTGGC gt ATT
A0 TCTGTGTATACTGGGACALG zGCCAT TG TGAGAAC cCTGCCTTCTGGCCACATT
A AN TCaGTGTATACCGGGAC cAG zCCCAT TG TCAGAACTCTGCCTTCTGGRCACATT
A AN TCTGTGTATACTGG 2 ACAACACC A TIGTCAGAACTCTGCCTTCTGGCCACATT
A AR TCTGTGTATACCGG cACAAGAGC A TTGTGAG g ACTCTGCCTTCTGGCCACATT

GEGCoabCTGCTTEGAAT TAC s TG ATCAGAAG A=A e TGG TCTCoTAL gGCCTIGTGGE
GEGCIGECTGCTTEGAGTTAC s T oG ATCAGAAG A=Az e TGGTCTCAT gt gGCCTIGTGGE
GEGCIGEzaGCTTEGAGTTACAT+GATCAG AAGAGAAL TG TCTCTcACTGCCT T catlh
GEGCIGaCTGCaTCGAGTTACAT AGATCAG AAGAGAAL TG TCcCTTACTGCCTIGTGGE
GGGECTGat TGCaTGGAGTTACAT AGATCAG AAGAGAAL TG TCcCTTACTGCCTIGTGGE

Aat GTAATGGGAACTCTGICAzCAaTCCACAT ALGGCALAG TECGAGCCAMCGTCTGTC
AatGgAATGaGACCECTG ICcACAG TG A g TAAGGC AR AG TEGGAG aCAzCGTCTG TC
AGAGTcATGGGAC s gC TG TCAMCAG TG HGAT cAGGCAAG aTGGG cECCAztGTCTGTCA
AGAGTAATGGaACC cC oG ICAMCAG TEGAGAT ALGECAAG 2 TCGGAGCCAMCGTCTGTCA
AGAGTAATGGaACC cCTalCAMCAG TEGAGAT AL aGCARGG TEGEAGCC s ACGTCTGTCA

GAAGCCCAGTGGTzcCt g
GAAGCCCAGTGGT g TCL—
GAAGCCCACTGGTATCC-
GAAGCCCAGTGGTATCCT
GAAGCCCAGTGGTATCCT

Table S3 List of proteins of mass spectrometry results (score>100)

Num Prot_acc Prot_desc Prot_score
1 P07900 Heat shock protein HSP 90-alpha 153
2 Q6S8J3 POTE ankyrin domain family member E 131
3 QoP212 l-phosphatldyll_nosnol 4,5-b_|sphosphate 117
phosphodiesterase epsilon-1
4 P23396 40S ribosomal protein S3 115
5 P68371 Tubulin beta-4B chain 114
6 P02545 Prelamin-A/C 110
7 P0O7437 Tubulin beta chain 106
8 P62851 40S ribosomal protein S25 103
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Table S4 The primers for gRT-PCR

Gene Forward primer Reverse primer

18S CGGCTACCACATCCAAGGAA GCTGGAATTACCGCGGCT
CircPICALM1  GGTGATATACCAGACCTTTCACAGA TGCCAACTGTGGGATGTTCA
CircFAM208A TGCAGCCTTTATGAAGTTGTGG ATTCTCGAGAGCCTGGAGTT

circ PLCE1 CCTTACTGCCTTGTGGGAGA GGGATTGCACTCTGCAACTT

circ EPT1 GGAGTTGAGGCCTGGTATGA CGCCAGCCAAGTAGGAAATA
CircPICALM2 GCCCAATGATCTGCTTGATT TTGAAGACCACCACCCAACT

circ UBA2 TGAAAGTGGAACAGCTGGGT GCAACCTGTGCCTTTGATCT
PLCE1 CTGCCAAGACCTTTTTGAGCC CCATGCAGTCAGCCCAATGT
hHPRT TTCCTTGGTCAGGCAGTATAATCC  AGTCTGGCTTATATCCAACACTTCG
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Table S5 The primers for vector construction

Name

Forward primer

Reverse primer

circPLCE1

shcircPLCE

1-1

shcircPLCE
1-2

circPLCE1-
Flag

circPLCE-4
11aa-Flag

IRES

IRES-del-1

IRES-del-2

HA-HSP90

a (FL)

HA-HSP90

a (N)

HA-HSP90

a (C)

His-RPS3

Myc-HSP70

CGGAATTCTAATACTTTCAGGAA
ACAGGAATCATTCAAACTGGATT
TTAA
CCGGGTATCCTGAAACAGGAATC
ATCTCGAGATGATTCCTGTTTCAG
GATACTTTTTG
CCGGGCCCAGTGGTATCCTGAAA
CACTCGAGTGTTTCAGGATACCA
CTGGGCTTTTTG
CGGAATTCTAATACTTTCAGGAC
GACGATAAGTAAAATCATTGCAA
ATCAGTGATGG
CCCGGACGAATTCTTCGAAATGA
CTTCTGAAGAAATGACAGCTTCT
GTT
AAAAATGAACAATGACTCGAGA
ATCATTGCAAATCAGTGATGGAT
AAAAATGAACAATGACTCGAGA
ATCATTGCAAATCAGTGATGGAT
AAAAATGAACAATGACTCGAGTT
ATTTGCCTCTTAATGCTCCTGA
GGGAGACCCAAGCTGGCTAGCAT
GCCCCCGTGTTCGGGCGGGGAC
GGC
GGGAGACCCAAGCTGGCTAGCAT
GCCCCCGTGTTCGGGCGGGGAC
GGC
GGGAGACCCAAGCTGGCTAGCG
AGTACTTGGAGGAACGAAGAAT
AAAG
GGGAGACCCAAGCTGGCTAGCAT
GGCAGTGCAAATATCCAAGAAGA
GG
GGGAGACCCAAGCTGGCTAGCG
AGATCTTCTCCGCCCCCGCTACC
GGC

CGGGATCCAGTTGTTCTTACAGGATAC
CACTGGGCTTCTGACAGACGTTG

AATTCAAAAAGTATCCTGAAACAGGAA
TCATCTCGAGATGATTCCTGTTTCAGGA
TAC
AATTCAAAAAGCCCAGTGGTATCCTGA
AACACTCGAGTGTTTCAGGATACCACT
GGGC
CGGGATCCAGTTGTTCTTACATCCTTGT
AATCAAATCCAGTTTGAATGATTCCTGT
TTCAGGATACCACTGGGC
TGCGGATCACTAGTGCTAGCTTACTTAT
CGTCGTCATCCTTGTAATCAAATCCAGT
TTGAATGATTCCTGTTTCAGGATACCA
TTTCATTGCCATACGGAATTCCTTGGAC
TAACACACAGGTTTTGA
TTTCATTGCCATACGGAATTCATTTTCTT
AGTTATAACTTCCTAT
TTTCATTGCCATACGGAATTCCTTGGAC
TAACACACAGGTTTTGA
TAGTCCAGTGTGGTGGAATTCTTAAGC
GTAGTCTGGGACGTCGTATGGGTAGTC
TACTTCTTCCATGCGTGATGT
TAGTCCAGTGTGGTGGAATTCAGCGTA
GTCTGGGACGTCGTATGGGTATTTCAG
GTGTAGGATAACTTTTGTTCC
TAGTCCAGTGTGGTGGAATTCAGCGTA
GTCTGGGACGTCGTATGGGTAATCTCC
TTCAAGGGGTGGCATTTCTTC
TAGTCCAGTGTGGTGGAATTCTTAATG
GTGATGGTGATGATGTGCTGTGGGGAC
TGGCTGGGGCAT
TAGTCCAGTGTGGTGGAATTCTTCCTTA
TCGTCGTCATCCTTGTAATCAAGTTTAA
GACAGGTTTATTTTAT

Table S6 The probe sequence for circPLCE1 FISH and ISH

Gene

Sequence

circPLCE1

GTTTGAATGATTCCTGTTTCAGGATACCACTGGGCTTCTG
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Supplemental Methods
RNA extraction and real-time PCR

Total RNA was isolated from cells by TRIzol Reagent (Thermo Fisher Scientific).
ReverTra Ace gPCR RT Kit (Toyobo) was used to perform reverse transcription
according to the manufacturer’s instructions. The nuclear and cytoplasmic fractions
were isolated by NE-PER™ Nuclear and Cytoplasmic Extraction Reagents (Thermo
Scientific).The Applied Biosystems 7500 Sequence Detection system was used to
carry out quantitative real-time reverse transcription PCR (qRT-PCR) with the SYBR
Green PCR Master Mix (Applied Biosystems). We generated standard curves and

-AANCT

applied the 2 method with normalized to 18S rRNA. We next used the gene of
human hypoxanthine-guanine-phosphoribosyltransferase (hnHPRT) to quantify cancer
metastasis in mouse livers. All the gene-specific primers were obtained from

Invitrogen and the oligonucleotide sequences are listed in Table S4.

RNase R treatment

RNase R (Epicentre Technologies, Madison, WI, USA) was used to assess the
stability of circRNA. Total RNA (2 pg) was mixed with 0.6ul 10 x RNase R Reaction
Buffer and 0.2 ul RNase R or DEPC-treated water (control group). The samples were
then incubated at 37 <C for 15 minl. The expression levels of circPLCEL and linear

PLCE1 were detected by gRT-PCR.

Actinomycin D assay

For the half-life of circRNA assessment, the gene transcription was blocked by adding
2mg/mL Actinomycin D (Sigma-Aldrich, St. Louis, MO, USA) to the cell culture
medium. DMSO was used as a negative control. Cells were harvested at 0, 4, 8, 12,

24h and the stability of circPLCE1 and linear PLCE1 was analyzed by gRT-PCR.

RNA fluorescence in situ hybridization (FISH) assay
According to the manufacturer’s instructions, the FISH kit (Ribo Bio, Guangzhou,

China) was utilized to perform FISH in cells and the results are visualized by confocal
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microscopy laser-scanning microscope (Leica TCS-SP8, Leica Microsystems Inc,
Buffalo Grove, IL, USA). CRC cells were fixed with 4% paraformaldehyde at room
temperature for 10 min, treated with 0.5% Triton X-100 in phosphate buffer saline
(PBS) at 4<C for 5 min and then pre-hybridized by Pre-hybridization Buffer at 37<C
for 30 min. Finally the cells were hybridized with 2.5 ul 20uM circPLCE1 FISH
probes (GenePharma, Shanghai, China) overnight at 37<C. The probe sequences are

shown in Table S6.

RNA in situ hybridization (ISH) assay

According to the manufacturer’s instructions, the ISH Detector kit (BSTER, Wuhan,
China) was used to perform ISH in paraffin-embedded CRC tissues. CRC tissues
were fixed with 4% paraformaldehyde at room temperature for 10 min; then they
were digested with proteinase K at 37<C for 2 min and pre-hybridized at 37 <C for 3 h.
The tissues were hybridized with double 5°-3’-digoxin (DIG)-labeled circPLCE1 ISH
probes (TSINGKE Biological Technology) overnight at 37 <C. Finally, tissues were
incubated with an anti-digoxin monoclonal antibody conjugated with alkaline

phosphatase and then incubated with 3, 3’-diaminobenzidine (DAB).

Plasmids construction, transfection and lentivirus infection

For RPS3, HSP70 and HSP90a-expressing plasmids, the full-length ORF sequences
with tag of these three genes were respectively subcloned into the pcDNA3.1 vector.
The activity of the internal ribosome entry site (IRES) was detected with
pCMV-IRES-Renilla Luciferase-IRES-Gateway-Firefly Luciferase (pIRIGF) vector.
CRC cells were transfected with above vectors using Lipofectamine® 3000
(Invitrogen) according to the manufacturer’s instructions. To generate the circPLCE1
overexpression plasmid, the full-length circPLCE1 cDNA was cloned into pLO-ciR
vector (Geneseed Biotech, Guangzhou, China). For construction of shcircPLCE1
plasmids, shcircPLCE1 sequences were cloned into pLKO.1 vector. All constructs
were verified by sequencing. For stable lentivirus infection, HEK293T cells were

transfected with the indicated plasmids, psPAX2 and pMD2G (Addgene) according to
12/15



the manufacturer’s instructions. Then CRC cells were infected with above supernatant
in the presence of polybrene and selected with puromycin after infection. The

oligonucleotide sequences for vector construction are listed in Table S5.

Cell proliferation assays

Cell proliferation was examined using plate colony formation, 3D anchorage-free
colony formation, soft agar cell colony formation and patient-derived organoids
(PDOs) growth. For plate colony formation, 500 cells were plated into 6-well
platesand cultured for two weeks. Then the colonies were fixed with methanol and
stained with 0.1% crystal violet for 15 minutes at room temperature. Cell colonies
were counted and imaged. For 3D anchorage-free colony formation assay, 5,000 cells
were seeded in 200 uL DMEM supplemented with 10% FBS in 96-well ultra-low
attachment microplate (7007; Corning, USA). Cell culture media was refreshed every
three days, and images of 3D colonies were captured using a phase-contrast
microscope (DMI4000B, Leica, Wetzlar, Germany). The volume of 3D colonies was
calculated using the formula: Volume = 4/3nR3. For soft agar cell colony formation
assay, 5,000 cells were suspended in 75 puL 0.4% agar DMEM solution and seeded
over 50 uL of bottom agar in 96-well plates. Images of colonies were captured after

10 days using a phase-contrast microscope.

Migration and invasion assays

Cell migration and invasion were examined using cell migration assays and wound
healing assay. Cell migration assays were performed with 24-well plates with 8-um
pore size chamber inserts (Corning). In general, 5<10* cells resuspend with 200 pl
serum-free DMEM were seeded in the upper chamber well and 800 pl of DMEM with
10% FBS was added into the lower chamber. After 24 h, cells migrating through the
membrane were fixed with 4% paraformaldehyde for 15 min, and then stained with
0.1% crystal violet for 15 min. The cells were viewed under an inverted microscope
(DM14000B, Leica, Wetzlar, Germany) and quantified using software Imagel. For

wound healing assay, a total of 2x10° cells were seeded in six-well plates and
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incubated until confluency was reached. A 100ul pipette tip was used to create a
rectilinear scratch. After 12 h, cells were fixed with 4% paraformaldehyde for 15 min,
and then stained with 0.1% crystal violet for 15 min. An inverted microscope

(DMI14000B, Leica, Wetzlar, Germany) was utilized to image the wound closure.

Immunohistochemistry (IHC)

Paraffin-embedded tissues were deparaffinized with dimethylbenzene followed by
antigen retrieval. The tissues were blocked with normal goat serum at 37<C for 30
min. Next, the tissues were incubated overnight at 4°C with specific primary
antibodies against p-P65 (ab194726, 1:100), RPS3 (ab128995, 1:100), and ki67
(ab16667, 1:200). Finally, the tissues were incubated with appropriate secondary
antibodies and then incubated with 3, 3’-diaminobenzidine (DAB).

Western blot

Cell and tissue samples were lysed with radio-immunoprecipitation assay buffer
(RIPA) with protease and phosphatase inhibitors cocktail (Promega). Proteins were
separated by SDS-PAGE and then transferred to polyvinylidene fluoride (PVDF)
membranes by the Trans-Blot System (Bio-Rad, CA, USA). The membranes were
blocked by milk and then incubated with specific primary antibodies against PLCE1
(Sigma#HPA015597), Flag (CST#14793S, 1:1000), HSP90a (CST#4877, 1:1000),
RPS3 (CST#9538, 1:1000), GAPDH (CST#5174, 1:1000), Ubigitin (CST#58395,
1:1000), HA (CST#3724, 1:1000), Myc (CST#2276, 1:1000), His (CST##12698,
1:1000) and P65 (CST#8242, 1:1000). Finally membranes were incubated with a
specific secondary antibody and visualized by ECL Blotting Detection Reagents.

GAPDH served as a control for western blot analysis.

Immunoprecipitation assay
For immunoprecipitation, the cells transfected with indicated plasmids were lysed in
Pierce IP lysis buffer containing protease inhibitors cocktail (Thermo Scientific, IL,

USA) for 30 min at 4<C. Cell lysates were centrifuged at 13,000g for 20 min at 4<C.
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Protein A/G Magnetic Beads (Thermo Scientific) were prewashed with washing
buffer two times. Then, indicated antibodies were added to the beads for antibody
crosslink 4h at 4<C. The cell lysates were added to the antibody-crosslinked beads
overnight at 4<C. After washing with washing buffer for five times, the beads were
incubated with 2x sample loading buffer and boiled for 10 minutes. Finally, the lysate

samples were resolved on SDS-PAGE for further study.

Mass spectrometry assay

The gel was chopped into small fragments with a razor blade, destained, and
subjected to digestion by modified porcine trypsin (50-100 ng/digestion; Promega).
After trypsin digestion, peptides were dissolved in 0.1% FA and 2% ACN, directly
loaded onto a reversed-phase analytical column (75 um i.d. x 150mm, packed with
Acclaim PepMap RSLC C18, 2 um, 100A, nanoViper). The gradient was comprised
of an increase from 5% to 50% solvent B (0.1% FA in 80% ACN) over 40 min, and
climbing to 90% in 5 min, then holding at 90% for the 5 min. All at a constant flow
rate of 300 nl/min. The MS analysis was performed on Q Exactive hybrid
quadrupole-Orbitrap mass spectrometer (Thermo Fisher Scientific). The peptides
were subjected to NSI source followed by tandem mass spectrometry (MS/MS) in Q
ExactiveTM (Thermo) coupled online to the UPLC. Intact peptides were detected in
the Orbitrap at a resolution of 70,000. Peptides were selected for MS/MS using NCE
setting as 27; ion fragments were detected in the Orbitrap at a resolution of 17,500. A
data-dependent procedure that alternated between one MS scan followed by 20
MS/MS scans was applied for the top 20 precursor ions above a threshold ion count of
1E4 in the MS survey scan with 30.0s dynamic exclusion. The electrospray voltage
applied was 2.0 kV. Automatic gain control (AGC) was used to prevent overfilling of
the ion trap; 1E5 ions were accumulated for generation of MS/MS spectra. For MS
scans, the m/z scan range was 350 to 1800 m/z. Fixed first mass was set as 100 m/z.
Protein identification were performed with MASCOT software by searching

Uniprot_Aedis Aegypti.
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