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T ve P B AR IR IR PR IR RNA 22 563K 0% o) B

et © , R PH KSR ", it

HE B a4 LR RNA (circRNA) 2 5%
RIS A TR, ik BN 4 B AR 9
ZH SR R g 552 JE R 2 bR AR 1A T vl T He Rk i 2
SAEE > 2 H P <0.05 Uik An i, 0 ik 25 R R cir-
cRNA, qRT-PCR #rBEHLEH Y 5 422 55 F K circRNA
20 S RAR I A 2R AS b e 35, XN &5 SR AT 50 E
X2 5 FKIE W circRNA 4T GO F1 KEGG & 4347, JEA
topS0 circRNA-microRNA HAEMZE , #E—2508F hsa_cire_
0046523 5 R A s T B4 AE 1) 56 28 , I3 2 i s ik 48
ZHNHRAR R A G T TR R ER I, E8 &
TR AR TR Y 17 182 4 cireRNA , TEJE IR H A h 22 7
FAk M cireRNA A 302 4>, Hodr 137 A3k Ll 165 3Rk
T, qRT-PCR 5K, S S5 L SV 1L, Il is 4 2L
has_circ_0046523 _hsa_circ_0004220 Fil hsa_circ_0000690 3%
BKF EE (P <0.05), hsa_circ_0008676 £ hsa _circ _
0004416 FHEKE TR (P <0.05) , ML R—F, GO &
R 22 533K circRNA 525 5 IRk 40 f T |
BOMEE G Y MR RE DL A %S, KEGG @ %
BN BRZE T FTIKN ciccRNA T2 57 (1L FI
W i ABC iz 85 3 5 JEE RO A 353 1 DL R H &
R | 22 2 R RN 73 A PR A B 6 55 . hsa_cire_0046523 k7K
-5 Jigs g B A AL R (P =0.002) [T 43045 (P =0.006) |
WEEE 5532 (P =0.011) & TNM 43401 ( P =0.001) Y14 5%,
5 HPDE6-C7 41 Jifl #H It , hsa _circ _0046523 75 [ g ¥ 410 i
SW1990 Mia PaCa-2 .BxPC-3 Hl Capan-2 1 {521k /K ¥ T+
(P<0.05), T hsa_circ_0046523 ft1335 TT L 400 fhl s oo
41 ( Mia PaCa-2 BxPC-3) H54 T MR &6 1 (P <
0.05), &5it RMUE AL P AR IEYE 22 5 RIK W cir-
cRNA, X 8625 R IR cireRNA 7] 625 5 8 B 10 % 2 &
s

KHEIF PR RNA ;BRI ; 3505 950 1275 s (R 42
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e e — AR R B TS 2 TH LR S8
EPERIRE SR S AR 9% KA E R
BHE R | BRI 1 A 38 Fe G R 56 9 o7 SE T
JE55 6 i, e A2 B0, 3] 2030 4F, 36 5 1 JE
RIEEFE TG T 2GR IR P TR 5 A6, KTl
o3 TR R LD ke = A S R Il PR SR B, S22
STty BT AR VIR A 2 20% 2, B,
RO 3R A A 2058 JER g 123 A B e AR 1)
TR, HOR RNA (circular RNA, circRNA) & —28 A
BA 5/ R E R 3" A0 polyA F& I LATLAN I
IR E 45 # 1 RNA 73 1, 5 4F f 8Ok B2 oF
2P THIESE cireRNA 59 235 2 5% M R 19 &
AR R, SR, 7RI AR h cireRNA (1 3R 3K )¢
HIife BRI, 1XF5E B 7606 A AR R 41 21
1 cireRNA 22535585 JF 45 & A W15 B 5 5 4]
L IIHT cire RNA LRI A 2B e SR A v A9 VR HTAN
JAELE] . [FE, BE$E hsa_cire_0046523 i — AT
DIRERIESY BRI HAE JR N A L 5 1248 M f 28
AOFE T, LA 4R35 97 TR 1 T AR IR A

1 HR5HEE

1.1 ##

1.1.1 5% 4 Y4E 2018 4F 9 H—2020 4 12
ATEBE B2 T ARYIBR A 40 X B R g £ 2 10 b e
ZHZURIAR W 9 55 IR AR AL bR A, Horh 55 16 ], &
24 {5 AEHE 42 ~73(62.43 +£7.348) % ;27 15l g fir
Tk 13 R o T AR 1309 8 i, 1131 23
i, M3 9 ], AEBIFFE L FHARTE. O R
S IR 2 2R 22 IR S5 A e AR A O, R 05 AL 4
ZRBIES IR AL, @ BEARFIARIT ALY
SEPUMETRYT ;B IR R e HEBR I R REAS
SERE ARHIATHRST 8 TR H B MR B, AT
FNAMITA BFE BB E IR B R E T, A
o 28 B K55 — B B2 Be 40 3 25 Bt 45 o A% 08

i,
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1.1.2 %% F2K7 mirVana™ miRNA 73 Bk
& (Ambion, 3¢[H); RNA Nano 6000 ixX 7 &
(Aglient, 3£[E) ; TruSeq Stranded Total RNA with Ri-
bo-Zero Gold i3 & (Mlumina, 3&[&) ; TRIzol i |
(Thermo Fisher Scientific, 3€ [E ) ; PrimeScript RT it
# 4 (Takara, Ki%) ; pLKO. 1-EGFP-Puro ( F L, I
%) ; Lipofectamine 3000 ( Invitrogen, 32 [& ); CCK8
5% & 1 ( Elabscience , i.7) ) ; Transwell /% ( Cor-
ning, L), IEF PR T LA HPDE6-CT |
JB I 40 SW1990  Mia PaCa-2 \BxPC-3 Il [ 2
Rher Be 4 ; BRI 4 Capan-2 W [ 2[5 ATCC
N, hsa_cire 0046523 i U1 98 B 24K ((sh-cir-
cRNA) JH B M XF BE (sh-NC) i 1 35 9L Al &

o
1.2 ##
1.2.1 Z@EM A& £ 57 &3k circRNA it 3%

P 4 XA A SR A, R H mirVana™ miRNA 53
BRI &R BUR RNA, ND-1000 13 & 48 4843 6 6
JFE T E B RNA {946 B FI 4G ; RNA Nano 6000 Jt
RV RNA 588 PE . RNA S8 %L (RNA in-
tegrity number, RIN) =7 B i A H T J5 2850 1,
FRPEAF & 158 BH 45 48 FH TruSeq Stranded Total RNA
with Ribo-Zero Gold 4 & SC A | #4) L 4§ (1) RNA SCJ%
H Agilent 2100 Bioanalyzer Yo 3 ,1%}5?] THumi-
na 7Y (HiSeqTM 2500 ) BEATIN 5, I A 0 )
JF 1A H L TR RR ) A ) B 2 B A B R 52
G CIRR BAFHEAT cireRNA T, 48 J5 38 i
circBase ,CIRCpedia v2 FI circ2 Trait K4 2 X} Fi0 A9
circRNA #F17 LFN B 1 1158 4% 1 circRNA 119
RPM fi, FIF DESeq B /4115 P ECXTAE i cir-
cRNA 2252455, 12k FH NB (5 300 43 A5 K 56 1) 5
) X} reads i 72555 WA AR, R A B LR
5% >2 H P <0.05 SNl sEbr i, i vk 22 5 R 51
circRNA, P52 7R IKAY circRNA 22 &k 1 E #1
RAKHE,

1.2.2 qRT-PCR 3&4E circRNA & & FEALPEE 2
SFRIkTEF 5 A cireRNAs, 78 20 X 4 2R AR
4T qRT-PCR BIE, LA GAPDH NI B 51915
HIILER 1, TRIzol a7 $2 HUZH 215 RNA , I3 vk B
LR B RNA 6455854 ¢DNA, DL cDNA S BAR
1T qPCR, XMW AKZ :cDNA 1 pl ., Ssofast EvaGreen
Supermix 10 pl, L FHF5 14145 0. 8 pl, DEPC K #bFE
EFHRZE 20 pwlo W AAE:94 °C,30 s;94 °C,5 5,60
C,30 s, 340 MEH, 272 KIR HEY circRNA 1Y

HX R,

%1 HB# circRNA 83514 F 51

CircRNA 1D 519 FI(53)
hsa_circ_0046523 Forward ~ CGCAGCCAATGATAGACCAC
Reverse ~ GATCACGGCGACAACCATC
hsa_circ_0004220 Forward ~ CCTGCTGCATAAGACCTTGTC
Reverse ~ GAGCCAGTTTACTCCCTCCA
hsa_circ_0000690 Forward ~ GCTGCAGAAGAAGATCTATGTCA
Reverse ~ TCCGTGATGATGATAAGCACTT
hsa_circ_0008676 Forward ~ GCTGACATTGGGAAGACAGTC
Reverse ~ AGATGAATCGGATGCGTTCTG
hsa_circ_0004416 Forward ~ GTTTCCTTAAAGTGCCTCGATCT
Reverse ~ AATGAAGTTACAGATGGACAAGC
GAPDH Forward ~ GCACCGTCAAGGCTGAGAAC
Reverse ~ TGGTGAAGACGCCAGTGGA

1.2.3  £% circRNA % A& B #) GO 4= KEGG %
LM XfEFERIK cirecRNA JEAFER T GO &
T, BT RS GO 2% B A0 5 10 22 S ik P
AR GO FHhERENEERN BENE, FIH]
KEGG #8522 55 F 3k 1Y cireRNA SEAKE R 17
AT, TR 22 5 R IE B cireRNA & 5 095 5518
PRA TR, P <0.05 AEEERAGIEE L,
1.2.4 circRNA 5 microRNA A8 Z4F A FAm 58
i miRanda F Targetscan 7.2 #4445 & Goit 4 A ik
1T circRNA-microRNA #H B AE 0N , 45 7 25 5%
circRNA F 5248 K ) microRNA | fifi F Cytoscape %X
7253 cireRNA-microRNA AR AR M4

1.2.5 hsa_circ_0046523 12 A% 20 foLFa 20 2R o 49
4ik  HPDE6-C7.,SW1990 , Mia PaCa-2  BxPC-3 I
Capan-2 21 Jifd & BLEEJH & 10% Jif 2 1L 7 19 RPMI-
1640 5% DMEM }73%3& & T 5% €O, .37 CHfEIR
BEFRA NI R . BOSBUE R A 40 i ] T 52 56,
qRT-PCR Kzl b3 5 #4240 ffg e 40 %of g g 2H 4L hR
AXH hsa _cire _ 0046523 B iK, AR ¥E hsa_ circ _
0046523 FHXH 1K1 1 O {EL, K 40 BB i /e
3N hsa_cire_0046523 ERIFH( = q:‘ﬁi{ﬁ) FE 2
R ( < POE) , 2B HE 55 TR 8 ek Ao AR AIE 7Y
1.2.6 TR hsa_circ_0046523 % ik 3+ kA% % 20 AL
Woh A BAZ A N 0 Hrh R AN R bR
Mia PaCa-2 J¢ BxPC-3 4fiffi i T 24 fLA, 5 fLE%
0.5 %x10° 1, FH Lipofectamine 3000 4 hsa_cire
0046523 FHIE I 75 4 A ( sh-cireRNA ) K HCBIHER
HEZAA (sh-NC) 43 51| % ¢ BxPC-3 Fl Mia PaCa-2 4f
ffg, %4 48 h J5 qRT-PCR A INFE R 40% It T

B
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SETIRESCYS , CCK-8 MAAH 150 . 1 25 21 1 At 9 200 i
FRAETE 96 fLAR H , 44 BL 5 000 4>, BE4H
W3 ANE, HAERE 1.2.3.4 diFN10 pl
CCK-8 i, THEFAA h 4k 2 & 2 h, BpR{
BRAE 450 nm AL EOEEE(E . Transwell TR 1R 28
IR AR MR E 2 2 x 10° >/ml, I H 200 wl TG
M5 4B EE 2 I Transwell % (272525 B 7E
L= — )2 Matrigel 12) , T ZE A 700 pl &
10% JIA4E 137 1Y RPMI-1640 535, 595 48 h 5
W b iR AR b e - F 4l b Se e () R i
TR AN A E | BEALE BT I T R

1.3 Sit=Z4038  RJH SPSS 25. 0 B k1758t
SO o FFA LSRR x5 TR, B
ZH A LA T ¢ A5 O 25 0 A A T 55 RH A M
(VERE) o , 48] Fb 3k ] Mann-Whitney U K55,

A BEAMFEA TN R Y cireRNAZL H B
7500
m
ﬁ 5000 7
5 R S13
! Ak 57 4
-
k3
2500

TECREH n (%) T, A0 iR x° K5k
Fisher VI Rk, P <0.05 W ERA Gt
X

2 #R

2.1 FEBREALRESR circRNA Rikig Aot
TR 17 182 4> cireRNA | £ FEA Y E S B Y cir-
cRNA B H 15 UL E 1A K 5858 1) cireRNA 5 cire-
Base (¥& J& (http://www. circhase. org) #F 17 L #,
gE L R Hi 16 669 AN EA HRGE , HiAY 513 4~
WEM(EB) , He e i bn i, ik 1 302
ARSI 22 5 R IR cireRNA, B 137 4~ 35 M,
165 MRIB T (K 1C), HE—L RIS RS
(1) circRNA Z:fil K LB (B 1D) SARE(E1E) o
2.2 ERRIEMW circRNA BIF Wit B RiE s

TR F] HcircRNAKLH S &n#circRNAZH

0

REF 52 I B M2 3 4

14 Filtered

Down

log,, pValue

-10 -5 0 5 10
log, FoldChange

C
165
150
137
I
Z100
16 669 668919 = .
§3)
IR 50
B
condition
condition
2w
Jiit 2L 40
1
0
-1
-2

TS RSS2 553 R4 ML 2 W3 4

B 1 FEBREALS T circRNA RiXigE D
A FERTPIEEISEIH circRNAs B0H ;B P25 - P 7E cireBase W1 EARIE HY cireRNAs A 5T W & BLAY circRNAs B0 H ; C. 2 5 %3k
circRNAs 48k & ,D%;E%:zﬂs circRNAs geit kL E ;B 253K circRNAs BT K
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P A5 ST AR AR 25 57 circRNAs &
KIEPRENLIER T 5 > circRNAs, f1%5 hsa_ circ_
0046523 .hsa_circ_0004220 . hsa_circ_0000690 | hsa_
circ_0008676 F1 hsa_circ_0004416, qRT-PCR A6
%5 4> circRNA 7E 20 XA A1 40 ) 3k, 45
RAR, 5955 A 4UM E, hsa _cire_0046523 (& =
3.047, P =0.006 6)  hsa_circ_0004220 (¢ =3. 935,
P =0.000 9) & hsa_circ_0000690 (¢ =4.344, P =
0.000 3) 7F [ B g 20 21 3 38 A, 1T hsa_cire _
0008676 (¢ = 3.868, P =0.001 0) Fl hsa _ circ _
0004416 (¢ =4.260, P =0.000 4) Z250W i, &%
SEPEZIR cireRNA Y qRT-PCR #6545 5 55 w0 5
MrasR—3% (& 2),

A
it

i
& 10 o ) 15
w® ®
= 8 £
Z = 10
g 6 S
) o
2 3
g S s
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= .
= W% i kA
D . E
" 3 3
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5 g2
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(=4 * % (=1
g1 S 1
o 2
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o b
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2.3 ERBFRE circRNA EFAEEH GO K4 F0
KEGG &t GO 7 Hr 45 R Won, fE A 2 il 72
(biological process, BP) 4328, 22 F K 3K circRNA
AR N T 22 5 I Y M 1 40 S 32 % (substrate-
dependent cell migration ) ; 7E 2l 4 21 43 ( cellular com-
ponent, CC) 732 | 2255 J 3K circRNA SEAFE A F
BT HEAMME A9 (protein kinase complex) ;
£ T Y168 (molecular function, MF) 7335 2R 3%
ik cireRNA JRACEE R 22 5 B E A 455
(cytoskeletal protein binding) . fi# i J 2H 21 22 5%
ik circRNA SEAEEFLE BP CC I MF H g 4645353
i 10 i GO Zx HULIE 3, i#E—20 KEGG 3 % & 43
BT & B2 5335 cireRNA SEAIEH 25 2 405 5

o O

w

hsa_circ_00006904H % & ik &
o

[=]

2 5 ANERRIEM circRNAs FRIERIE
A hsa _ circ _0046523; B: hsa _ circ _
- 0004220 ; C; hsa_circ_0000690; D ; hsa_ circ_
0008676 ; E: hsa_circ_0004416 ; 5 5 55 21 41
s, * * P<0.01,* “* P <0.001

B3 MREREALR P ERRIX circRNAs FAEEH GO £
L W) IR W DMLY 2068 4T KR
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e, A T AR AN IR G B ABC Fe iz 1 O %
iE PO BRI R SR A ) i s L S H =R
22 Z RN R A S B 55 , HE4 T 20 A1 538 1
I 4,

B4 [EEREAADPERREKIE circRNA ZAEER KEGG E&E 4

2.4 circRNA-microRNA EES#  ZEH top50
circRNA-microRNA #H H.1E FH % , ) U 25 R 4% 1]
(K5), g5RIER circRNA 5 microRNA 7 FH & 2
TR = 52, — 4 circRNA 1] LI XTI 21 microR-
NA, T —> microRNA 7] L 5 £ cireRNAs £ 4
HAEMSER, WA cireRNA_05392 (hsa_circ _
0103136 ) 254 1 microRNA {45 hsa-miR-4801 , hsa-
miR-1269b, hsa-miR-3622a-3p #1 hsa-miR-5000-3p;
M5 hsa-miR-6884-3p 44 & Y 22 5% circRNA 7 cir-
cRNA_13794 ( Chr6:35781017 _35788152 _ + ), cir-
cRNA_06645 ( hsa_ circ_0041147 ) , circRNA _ 14696
(hsa_circ_0134131) , circRNA_11813 ( Chr4 ;1056248
_1113562_ - ), circRNA_06649 ( hsa_circ_0041153)
F circRNA_06647 ( hsa_circ_0041150)

#Hitt

—_ —_—
(=] ()]
T 1

W
T

hsa_circ_0046523F1 % KiLk & >

(=)

5 circRNA-microRNA M 4&#)2 &

2.5 hsa_circ_0046523 FERFEHPHMRIZEIRES
GRFIBYFMERI X FE  hsa_circ _0046523 i T
chr17 :80828099-80858607 , i 5 4~4h i T HF &1 1.,
IR 412 bp, FEF K55 . TBCD (http : //www. cir-
chase. org) , WAMNE T RIEIF cirecRNA, 598 5% 1IE#
ZHLUAH L, R IR 2 21 P hsa_cire_0046523 F4HH X
FIRKFETHRE (P <0.05, 8 6A) , 5 HPDE6-C7 H
L, JBR JI 968 20 Bk SW1990 | Mia Paca-2 . BxPC-3 &
Capan-2 H hsa_circ_0046523 By 2K KFEFHE (P <
0.05,F 6B) ., hsa_circ_0046523 Fik/KN-5 i
F g AL FRE (P =0.002) T 201 (P =0.006) . ik
ELZEER (P =0.011) & TNM 4381 (P =0.001) A
X, MS5PER (P =0.398) AE# (P =1.000) M4
BIE(P=0.651)Txk(F2),

2.6 =R hsa_cire_0046523 3 i i PRI LA RE1 I8 58 |
EBREZE  qRT-PCR Kl A hsa_circ_0046523
Ji HAE BxPC-3 & Mia PaCa-2 40} #k i 35 1%
BLEERBRYAEWNE THE(P<0.05, K 7A),
CCKS {56 45 . i 7%, T ¥ hsa_cire_0046523 ik
J& ,BxPC-3 & Mia PaCa-2 43454 1% PEAR T % FE 20

—_
(=]
1

* Kk

T

oo
T

N
T
*
*
*

* %k 3k

NS} B
T T

hsa_circ_0046523F[%} KA @

1o []

HPDE6-C7 Capan-2 SWI1990 BxPC-3 MiaPaCa-2

B 6 hsa_circ_0046523 7ERIREA AR A b S RIE
A SRS B L B IR 0 5 SR S5 H SN ™ P < 0. 001 ;55 HPDEG-C7 Fe&: * P <0.05, * * * P <0. 001
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2 hsa_circ_0046523 RiZ5ERESE
I RRIEIFIERIE R (n(% ) ]

hsa_circ_0046523

BEE 0 ek mes X PB
531 0.714  0.398
5 16 6(37.5) 10(62.5)
i 24 6(25.0) 18(75.0)
FEW(Z) 0.000  1.000
=60 20 6(30.0) 14(70.0)
<60 20 6(30.0) 14(70.0)
T 5+ 9.998  0.006 "
Tl 16 1(6.25) 15(93.75)
T 13 4(30.8) 9(69.2)
T3 11 7(63.6) 4(36.4)
2212 0.204  0.651
= 28 9(32.1) 19(67.9)
7 12 3(25.0) 9(75.0)
AR 9.231  0.003
[ 14 0(0.0) 14(100.0)
&/ 26 12(46.2) 14(53.8)
R 6.502  0.017
% 11 0(0.0) 11(100.0)
= 20 12(41.4) 17(58.6)
TNM 4318 12.595  0.001*
I 8 0(0.0) 8(100.0)
Il 23 5(21.7) 18(78.3)
i} 9  7(77.8) 2(22.2)

R, * P <0.05

(P<0.05,% 7B) ., Transwell i 5% 45 3 7~ , T A
hsa_circ_0046523 ik )5, BxPC-3 M Mia PaCa-2 ZHjifg
TR AR ZZRE R TR IRLL (P <0. 05,81 7C.D) ,

3 it

YE R —ZRER R B PR RNA | circRNA R H 25 %4
FasE , RIXF R, HEA AU |5 RO 4
PETZEHT A B HT RNA SUsF 58 9 o i ¢
HHTIAA cireRNA 32 258 2 BLUT PO AR HL ) % #44F
JH :@microRNA 17 25 VE H ; circRNA 0] 5i e g
& microRNA , I K5 R Hir L EE A9 45 &, i a]
Fei 17 HAERE R ) 2 3k s @M 45 2 AS BE DF g 2
ik A8 F-N & F circRNA (exon-intron circRNA |
EIciRNA) EZE N T AN N, 7] 5 RNA R4 i
L AREAE ], f 2 HR A PR 2 5 ; @75 RNA
2542 H ( RNA-binding proteins, RBPs) ; circRNA 1]
SEAHESS A RBPs 454, AT HILL RBPs B RNAs 1)
JL A I8k s HE U RIFEDIRE ; 504 cireRNA 4 N8
WA IE A 15, (internal ribosome entry site, IRES) ,
AT G i A

BE A T PP B AR 114 e, Bk Bk 22 11 15 TR i 98 A

Kl circRNA #E &I, 2016 4E, Li et al” AR
Arraystar circRNA & 5RKI 6 X e i 6 4H 2L A
AN IR 55 TE 4120 cireRNA fUFRIL, 45 R R 5
JESE AU L, BRI AU A 351 4 circRNA 5
323k Hih 209 4 circRNA 2535 1L BJS , Guo
et al ™ I P ARG, & B RS AL L, A
128 /> circRNA ik [, 161 4> circRNA FRik T
W MAM, 75— A cireRNA U 3 B9 0T 25 & BH,
169 1~ circRNA 74 BB 48 41 B AR b iz 40 i =22 1a]
LR REY ) & Lk, BIRE A K e r
circRNA ik 535, X 2 circRNA Al ES 5 T IR
SRR, [RIRERY AR5 R v 38 o D B AR %k
4 Xt g M g K H g 55 Al SV AT e M, SR TR0
17 182 4% circRNA, i#f — 2D i 1€ it 302 A JHR HR o 25
SEFRIK circRNA , Hid 137 3835 B, 165 33k
T, MJE, ARFIEREALIERE 5 225 HKIEW cir-
cRNA HEAT AR B0 AE , IESE T I e 45 5 i T 5 &
HERRE . 2 AR TR 50 45 R TR UF i JiR it 9 4 21
FEAE 2 T 26K cireRNA | X 8695 T 3K Y cireRNA
AIRES S TR E AR, MBI 2ES
FIKM cireRNA PN — 2, mT BBt FAa i 75 vk
FREA T AN — DA SR AR A B (%) I S o 1k 55 R R
B

TAFSR O B 22 i UEHE B circRNA 7 Ji# i
TR R R E EEAEH, VIR R R
ik circRNA 7E BRI 1 AV 7E D RE , A BIF 5 X ik i
22 5 3R 38 cireRNA WY RAZER 1T GO 43Hr Al
KEGG #3171, GO Hdl R & A W2 72, 40
AR FIIRE = K28, l ok e SCIEH = ) s
PE, KEGG J2 RS/ M A F U he, Bk R IR 45 B
ATRe s BB e, 7T 70 B 25 5 cireRNA AI g5
W 3 B AH DG, FEAR RIS H, GO 43 BT Al KEGG
HPRATHTHE R 2% F cireRNA £ S kIR A%
iz BEICAMU SRR  TCHLBH 85 38 e 0 Pk AR f , ml
fiE55 2R 1S A0 R WOIGE %, ABC §% 32 28 1 i, A
Je SRMEAE ) G G B, T 2R | 22 2R ANy 2 WA Rt
PR, BIRESF circRNA 2 5 IR 24
PAEEHLH , (5 S0 58 T LUET X 48 -5 vl g
T R i A R S I A 2 B A LAy
SrFUIne, IR R B R DL SRR A I IR
LWIbR Y EOA T HE A5 X I IR B I R IG I T B
HRMFEE X,

HATHFZE " 3B 19 cireRNA 1 32 5245 FI AL
il hy Ak U AR 7 RE W B microRNA M F-
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@A BxPC-3 8 | 5. MiaPaCa-2
) 151 B B BxPC-3 Mia PaCa-2
ﬁ ﬁﬁ‘ 2.0 sh-NC 2.0 sh-NC
= =0k — sh-circRNA sh-circRNA
Zlor £ 1.5 1.5
on on .
° a i . = *
g g A 1.0 AN1.0
=3 S 05+ o O
S,0.5¢ S 0.5 0.5
Q Qo
| | 0 1 1 1 1 1 ] 0 1 1 1 1 1 ]
3 s 0 0 1 2 3 4 5 6 0 1 2 3 4 5 6
= sh-NC  sh-circRNA = sh-NC  sh-circRNA i Al (d) I e (d)
c sh-NC sh-circRNA
S 4001 4001
5
=
- | = m 300 - m 300f —=
e L - ) | -
5 o 200 ) 200
f 2 =
g 5 100} F 100}
=
0 0
sh-NC sh-circRNA sh-NC sh-circRNA
D sh-NC sh-circRNA
150 1001
o T
2 o m 80f
‘:'e a 100 T &R 60 *%
R ‘ » L
Ak i 5 T
a ! - jas)
s = 2 401
= L -
= g 0 &
s 20f
3
z 0 0
- sh-NC  sh-circRNA sh-NC sh-circRNA
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Analysis of differential expression profile of circRNA in pancreatic

cancer based on high-throughput sequencing technology
Fu Xiaowei, Ouyang Yonghao, Hong Le, Sun Gen, Xin Wanpeng, Yi Siqing, Xiao Weidong
(Dept of General Surgery, The First Affiliated Hospital of Nanchang University, Nanchang 330006 )

Abstract Objective To screen the differential expression profile of circular RNA (circRNA) in pancreatic canc-
er and analyze its potential function. Methods Four pairs of pancreatic cancer tissues and corresponding adjacent
pancreatic tissues were selected for high-throughput sequencing, and the differentially expressed circRNA was
screened according to fold change >2 and P <0.05. qRT-PCR was used to detect the expression of 5 randomly se-
lected differentially expressed circRNA in 20 pairs of pancreatic cancer tissue samples. GO and KEGG enrichment
analysis of differentially expressed circRNA was performed, and the top 50 circRNA-microRNA interaction network
was constructed. The relationship between hsa_circ _0046523 and the clinicopathological features of pancreatic
cancer was further analyzed, and the effects of hsa_circ_0046523 on the proliferation, migration and invasion of
pancreatic cancer cells were observed by functional experiments. Results A total of 17 182 circRNA were predic-
ted by high-throughput sequencing, of which 302 circRNA were differentially expressed including 137 circRNA
were upregulated and 165 circRNA were downregulated in pancreatic cancer tissues. The qRT-PCR results showed
that the expression levels of hsa_circ_0046523, hsa_circ_0004220 and hsa_circ_0000690 in pancreatic cancer tis-
sues were significantly upregulated (P <0.05), while the expression levels of hsa_circ_0008676 and hsa_circ_
0004416 were significantly downregulated (P <0.05) , which was consistent with the sequencing results. GO anal-
ysis indicated that differentially expressed circRNA were mainly involved in substrate-dependent cell migration, pro-
tein kinase complex and cytoskeletal protein binding. KEGG pathway enrichment analysis showed that differentially
expressed circRNA were mainly involved in protein digestion and absorption, ABC transporters, central carbon me-
tabolism in cancer, and glycine, serine and threonine metabolism pathways. The expression level of hsa_circ_
0046523 was closely correlated with tumor differentiation (P =0.002) , T stage (P =0.006) , lymph node metas-
tasis (P =0.011) and TNM stage (P =0.001). Compared with HPDE6-C7 cells, the expression of hsa_circ_
0046523 significantly increased in pancreatic cancer SW1990, Mia PaCa-2, BxPC-3 and Capan-2 cells (P <
0.05). hsa_circ_0046523 knockdown significantly inhibited the proliferation, migration and invasion of pancreatic
cancer Mia PaCa-2 BxPC-3 cells (P <0.05). Conclusion There are characteristic differentially expressed circR-
NAs in pancreatic cancer tissues, and these differentially expressed circRNAs may be involved in the occurrence
and development of pancreatic cancer.
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