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circCSPP1 f#%Z miR-495-3p/XIAP 3T I $A T 25
B RBAEIEE. TBREZENZI

WRarss, wPEEs, FEAREE, VIO
o A2 R 25 5 R 1 T A EREE B R g ¥ 1 570208)

[BE] B FFRR RNA ORISR AR S T 1 (circular RNA centrosome and spindle pole-associated protein 1, circCSPP1)
82 miR-495-3p/X YA AP T-FM I ZE 1 (X-linked inhibitor of apoptosis protein, XIAP) 4iixHIEATH 2455 AR A0 e 365 . 3TF8 K
RZEREm, ik RMAMHE0L5] -8 (cell counting kit-8, CCK-8) = RMIFA X & AR AL (U20S) . MU 25 8 P 97 40
(U20S/DDP) HJPH# i (half-maximal inhibitory concentration, IC,,) . g B2 2 MR 45 S0 85 . RNA Hue DIvE S2 i Fil
RNA pull-down 5255 43#7 circCSPP1, miR-495-3p 55 XIAP (W#IL [ 5C % . 4% U20S/DDP 4fifiid 53y control 41 (KH%E4L) | si-circCSPP1 41
(%EYy circCSPP1 siRNA) . si-NC 41 (4544 siRNA XTI ) . miR-NC 41 CHE el B B8 ) . miR-495-3p mimic 41 (% %% miR-
495-3p #EHUY ) . si-circCSPP1 + miR-495-3p inhibitor 41 (%4 circCSPP1 siRNA I miR-495-3p 1 il#) . pcDNA-NC 41 (fkjeid ik
B HEXT ) . pcDNA-circCSPP1 41 (449 circCSPP1 i Fh B AR TRL) o LASERF 96 i A% KW A circCSPPL, miR-495-3p Fll
XIAP mRNA #ik; & HFRGEEELTAGI XIAP & [H#ik; CCK-8 7:K U20S/DDP AIATFEIG R ; S ML EA U20S/DDP 41l
SCRERE S s Transwell SCEKTIN U20S/DDP AL ARZEIEI . G- 4 1. 3. 518 U20S/DDP 4R IC,, 433k 23.44, 2038,
17.38 pg-mL ', BE & T U20S 4iLhY 3.17, 3.06. 2.79 pg-mL ', Ri#E BRI E R 7.39, 6.66. 6.23 {5, circCSPP1 5 miR-495-3p
FUEHEMOIEN, miR-495-3p 5 XIAP 727 HEEM GAEM . AHAST control 41, si-NC 41, si-circCSPP1 41 U20S/DDP 41 fifi & # ik
miR-495-3p (P <0.05), XIAP mRNA FlZE 1R AAK T . MIAE R LHEIEREL. RE. TR (P<0.05) . MET
control 41 . miR-NC 41, miR-495-3p mimic 41 U20S/DDP #ilfifi XIAP mRNA I H 35K . AMAE R . BRI, TRk, &
ZEHUIREE (P <0.05), AT si-circCSPP1 4, si-circCSPP1 + miR-495-3p inhibitor 41 U20S/DDP 4 il XIAP mRNA F17& [1 33k 7K
WL MG R, EIEIE RS, TR FREIYTE (P<0.05), HH4T control 41, pcDNA-NC 41, pcDNA-circCSPP1 41 U20S/
DDP 4UfffriG . SR, 2385, IBEIITE (P<0.05), &5 T4k circCSPP1 il i 4% miR-495-3p/XTAP 41 n 41 il i1
25 IR AN A . TR R 22
[ X8RI 1050 BAR: FRR RNA tho A2 AW A CE M 1; U RNA-495-3p; X YA ST imm & e s w2y
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Effect of circCSPP1 on the Proliferation, Migration and Invasion of
Cisplatin-Resistant Osteosarcoma Cells by Regulating miR-495-3p/XIAP
AXxis
CHEN Lixi, ZHUO Zeming, FU Linxiong, PU Bogiang

(Department of Orthopedics, Haikou People’s Hospital Affiliated to Xiangya Medical College, Central South University, Haikou 570208,
China)

[Abstract] Objective To investigate the regulatory effect of circular RNA centrosome and spindle pole-associated protein 1
(circCSPP1) regulating miR-495-3p/X-linked inhibitor of apoptosis protein (XIAP) axis on the proliferation, migration and invasion of
cisplatin-resistant osteosarcoma cells. Methods Cell counting kit-8 (CCK-8) method was used to detect the half-maximal inhibitory
concentration (IC,,) value of cisplatin on osteosarcoma cells (U20S) and cisplatin-resistant osteosarcoma cells (U20S/DDP). Dual-
luciferase reporter assay, RNA immunoprecipitation assay and RNA pull-down assay were utilized to analyze the targeting relationship
among circCSPP1, miR-495-3p, and XIAP. The U20S/DDP cells were divided into control group (untransfected), si-circCSPP1 group
(transfected with circCSPP1 siRNA), si-NC group (transfected with siRNA negative control), miR-NC group (transfected with mimic
negative control), miR-495-3p mimic group (transfected with miR-495-3p mimic), si-circCSPP1 + miR-495-3p inhibitor group
(transfected with circCSPP1 siRNA and miR-495-3p inhibitor), pcDNA-NC group (transfected with overexpression negative control),
and pcDNA-circCSPP1 group (transfected with circCSPP1 overexpression plasmid). Subsequently, real-time quantitative polymerase
chain reaction detected the expression of circCSPP1, miR-495-3p, and XIAP mRNA; while Western blot was used to detect XIAP
protein expression; CCK-8 method was used to detect the survival rate of U20S/DDP cells; colony formation assays was used to detect
the cloning ability of U20S/DDP cells. Transwell experiment was used to detect migration and invasion of U20S/DDP cells. Results
The IC,, values for the 1st, 3rd and 5th generations of U20S/DDP cells were 23.44, 20.38 and 17.38 ug* mL™" respectively, which were
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significantly higher than those of U20S cells (3.17, 3.06 and 2.79 pg-mL™), and the former were 7.39, 6.66 and 6.23 times those of the
latter. Mechanistically, circCSPP1 directly interacted with miR-495-3p, and miR-495-3p directly interacted with XIAP. Compared with
the control group and the si-NC group, miR-495-3p expression of U20S/DDP cells in the si-circCSPP1 group was significantly
increased (P < 0.05), and XIAP mRNA and protein expression, cell survival rate, colony formation number, migration number and
invasion number were significantly reduced (P < 0.05). Compared with the control group and the miR-NC group, the XIAP mRNA and
protein expression, cell survival rate, colony formation number, invasion number and migration number of U20S/DDP cells in the miR-
495-3p mimic group were significantly reduced (P < 0.05). compared with the si-circCSPP1 group, the XIAP mRNA and protein
expression, cell survival rate, colony formation number, invasion number and migration number of U20S/DDP cells in the si-circCSPP1 +
miR-495-3p inhibitor group were significantly increased (P < 0.05). Furthermore, compared with the control group and the pcDNA-NC
group, the survival rate, colony formation number, invasion number and migration number of U20S/DDP cells in the pcDNA-circCSPP1
group were all increased (P < 0.05). Conclusion Interfering with circCSPP1 could inhibit the proliferation, migration and invasion of
cisplatin-resistant osteosarcoma cells by regulating the miR-495-3p/XIAP axis.

[Key words] cisplatin; osteosarcoma; circular RNA centrosome and spindle pole-associated protein 1; miR-495-3p; X-linked inhibitor

of apoptosis protein; drug resistance

B R R UL I, RSBl E
AR E A DB T 1 E RN 2 = A fE R
— RS2 N T IR T RS UM AT 25
TEB W IRSIRIT IR (FARMST) HhliE
iz, B E SR EF KA RS, SR, E
200 M0 X I 7 £ T 2444 7 o 2T L AR A
PR RNA (circular RNA, circRNA) 2—J5LUHEAf
R R AR g RNA 20T, ERESiE £ fh
SEIE 1Y) & A & R 55 AT T 24 v e DG B P
circRNA U AR FN 97 B AR AR DG EE 1 (cireRNA
centrosome and spindle pole-associated protein 1,
circCSPP1) J& T 4F & 8L — AP B B Fe 1 1
circRNA. BFFERM], 1EF 4011 circCSPPI 53k
ik, Jf i 8 ] miR-493-5p {7 e 20 B Y 1 5
RRAMIEREL . E4E T, T circCSPP1 il
it miR-944/4 MM 7 (frizzled-7, FZD7) s
i S 40 X T 2 T 24 4 4 o e 0 R AR
1M, circCSPP1 75 WY A D E b HO=R R 2 5
P TR L EA R 28, H ET R BB . A, miR-
495-3p J&—MTEE AR Th R IR AME TRV RNA
(microRNA, miRNA), HiJ %35 Al 75 5 41 g )5 3
BELVAERE T, AT 00 A P 8 240 T e A0, X e
@R BT U8 T2 M ) & 1 (X-linked inhibitor of
apoptosis protein, XIAP) A T4 il 57 G5 i B 2
O, BHABSRPUMT-DIRE. PR R, XIAP
g FEIE FIF, LncRNA hotairm1 i 13 52 4+
PE45 A miR-106a-5p LA B HXT XTAP 990 46l, M
M 4 ¥ 80 A/FE FH®), Starbase . TargetScan %54k /%2 11
M & 7R, miR-495-3p 5 circCSPP1 2 XIAP
3'UTR XIS FAAE RS G AL, fH circCSPPI &
7538 351 P45 miR-495-3p/XIAP B4 55 PR Y 40
M2, AR — Sk, i, AR E1E
PRVF circCSPP1 X FUEH M 24 1 A 96 4 LG . 3T F%8

R, B 5 M miR-495-3p/XTAP 4l 1 J& [¥]
A TR, bl PR 17 122 (5530 g 90 e
PRIIEAALS P 25 T S 2%

1 MR 57H=%
1.1 SKIGH Y

B AR A U20S ([ Bk B L 96 240 i 2
flt 5 : TCHu88); MifH (4t . 824510) . EZ-
Magna RIP RNA 5 &8 e DiiE il Rl & (.
17-701) ¥ [ 35 [E Sigma-Aldrich 2 7] ; Hifair® 11T
Ist Strand cDNA Synthesis SuperMix ( it 5 .
11137ES10) . Hieff® qPCR SYBR Green Master Mix
(#t - 11201ES03) 0y [ L =Y RH (1)
B AT PR A5 Trizol 15F] ( BEER R RAEYAF],
fit%5: R0016); LHFPifR [gG (Ht5: ab205718) .
B TR H i Y Z( B (glyceraldehyde-3-phosphate
dehydrogenase, GAPDH) £ i [& Hifk (Ht 5 -
ab245355) . R E XIAP £ v B Pk (4t 5 .
ab21278) ¥ Wy H b i LA B A Al
Lipofectamine 2 000 ( 3¢ [E Thermo Fisher Scientific
AW, 5 11668019) ;5 /NTHE RNA (siRNA) |
miRNA B . B O R MRS 8K . miRNA
M e B A TR A M R & -8
(cell counting kit-8, CCK-8) (3£ [ GlpBio /A Hl,
#t5 . GK10001); Transwell Z/NE  (E[F corning 2
Al, T 3450) 5 WsREMLAEAOLIH & M A
vk, S BF06053-100) ., SpectraMax i3x
i FRA% (32 [E Molecular Devices /A 7] ) ; RCK-40C
BB (BRI A RA ) ;. CFX96
Touch ¢ E f: PCR 1. GelDoc XR+EEMKEALAG A
I FI 5% [ Bio-Rad /A7),
1.2 7iE
1.2.1 #m M 3% U20S 41T 10% A 4 I 7 +
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RPMI-1640 K73k [ 3E %, A LHE) 1 : 3, U208/
DDP #iififl 7 th2E A4 R U208 &y, LA Bk
BsEE (1. 3. 5. 7pg-mL") BEFT U20S 40 fifs 5
FEO I N RERE 2 d PR v I
PIREFRIE, AR 7 d MO TRk E, 2
T 7 pg-mL ' FRUEA K BKELEHT, U208/
DDP 4 s 7 Jo 25 RPMI-1640 15 F5 P 5 95 2 J& .
1.2.2 M & U20S F= U20S/DDP *F I 48 F 4k 37 4
BB 1. 3. 51% U208 5 U20S/DDP 4ijifl, LA
5 x 10° N/ALIEF T 96 ik, 41 E 3 &AL,
SEEM ST 3R (n=9), MENEEESS, A S
AR (0, 0.5, 1, 2, 4, 8, 16 ug-mL™") JIA
M5 TR E 48 h, BHJS REFLINA 10 uL CCK-8 %
W, YRSEAEREFRAANIEE 2 he 450 nm b LilFRIX
YFAFLIREEE (absorbance, A) FEATREN, AHMIATS
He (A=A i) | (A gy =A ) ¥100%. 3T
T8 U208 F1 U20S/DDP 41t () - £ il e i (half-
maximal inhibitory concentration, 1Cy).

123 %8 % b2 R A4 R B 4E N U208,
U20S/DDP #8 i ¥ circCSPP1. miR-495-3p #= XIAP
mRNA & 5 Ji] Trizol i 7] M 56 5 1% U208,
U20S/DDP 4i g 1 43 25 & RNA. F Hifair® TIT Ist
Strand cDNA Synthesis SuperMix 5 i, cDNA, S}
9Ot i R A M B X N (real-time quantitative
polymerase chain reaction, RT-qPCR) % Jii Hieff”
gqPCR SYBR Green Master Mix 7E%¢)G5E i PCR % I
SE. B E 3 ANES, LM EZ 3R (n=
9), 27 ¥k iH# circCSPP1., miR-495-3p il XIAP
mRNA F%F F35KF . circCSPP1 | i 5-CCATCC
CATCAGTTCATCCT-3', F i 5“CCCTGCAAAAG
GACTACAGG-3'; N2 GAPDH [Jif 5-ACAACTT
TGGTATCGTGGAAGG-3', F ¥ 5-GCCATCAC
GCCACAGTTTC-3'; miR-495-3p | % 5-ACACT
CCAGCTGGGAAACAAACATGGTGCA-3', Fijf 5'-
TGGTGTCGTGGAGTCG-3'; £ U6 L 5-CTC
GCTTCGGCAGCACA-3', T iif 5'-AACGCTTCAC
GAATTTGCGT-3'; XIAP I iif 5-TGGGGTTCAG
TTTCAAGGAC-3', Fif 5-CGCCTTAGCTGCTCT
TCAGT-3',

1.2.4 & & J % 9% 9 i #m) U20S. U20S/DDP 48 fig,
¥ XIAP & & &k FCR SR DUTE M 2 A% 22 v
W, PEHCEE 51X U208, U20S/DDP 4i it 4 8K 1 -
ERE, BUEARS 30 ug, SEMR T bR AR 4N
RNIREEREE R R UK, XHEAHITHE, Rk
SEHAENE TRM 8K (polyvinylidene

fluoride , PVDF) fi I, #}/4 PVDF £ 2 h, N
GAPDH. XIAP N A —$iJ5, 4 °CHMT X HEmE
W, MiJE, MAILERREEREN G
(immunoglobulin G, 1gG) —¥t, i F¥H PVDF
B 1 he SRHAIBERA 22 ROGIH & W, L Image
J 6.0 BN XIAP B (R AEBL TR . AR i
B I3IANESL, LR ER 3K (n=9). GAPDH 1t
T4 13000 Fike, LLEPIAR 1gG —Hidk 1 : 2 000
FikE, XIAP HLiAHE 1 ¢ 1000 Fiks,

125 S84 FiBR 1 x 10* AL SRS 5 18
U20S/DDP ZH i 4 %h 24 fLAk, T4 40% & Bt
SERUBRT R VR BRAK S Lipofectamine 2 000
vt A . AR B Y )P 5 AN [R] 432 si-cireCSPPI 4
(5%4% circCSPP1 siRNA) | si-NC 2l (¥%434% siRNA [
PEXT ) . miR-NC 41 (5% YL 5540 4y B o4 X )
miR-495-3p mimic 41 (%% 4% miR-495-3p F L4 ) |
si-circCSPP1 + miR-495-3p inhibitor 41 ( ¥4 4t
circCSPP1 siRNA F1 miR-495-3p 4l #]4) . pcDNA-
NC 2] (g it Feak HMEXTIE) | pcDNA-circCSPP1
4 (Y circCSPP1 o RN AR TR ) o W SR 5% Yo
48 h 4nffs, ZHJTEE “1.2.37 “1.24”7 LK
circCSPP1., miR-495-3p. XIAP mRNA Fl#E 4 £k
IR, REEYGL) U20S/DDP 444 A control £H .
126 W % & & B 3R 4% 5 % i i Starbase.
TargetScan % & J& ¢ £k ¥l Ml , miR-495-3p 5
circCSPP1. XIAP ¥ H AW HELS AN M. BEA
miR-495-3p 45 G0 5K XIAP (B circCSPP1) 1Y%
AFHY (mut) 78 ol B AR R (wt) 8 43 ) 3 A
pmirGLO 2 2 Bl iz 15 2 4, #4822 400K we-
XIAP., wt-circCSPP1. mut-XIAP. mut-circCSPP1.
Fa) 7 52 A5 K H 5 miR-495-3p mimics, miR-NC $t
v s U20S/DDP 4ifig, Y 48 h J5 RAIREOEER
it i 15 R 2R B8 43 B HOAE X S S R A M, ARk
B3NS, M EE 3R (n=9).

127 RNA £ &% 8 i g i H Ez-
Magna RNA %5 4 & 11 % % U0 € (RNA-binding
protein immunoprecipitation, RIP) {5 &i1T RIP K
W BB BT IR IE S 16G (FBsLbfl 1 5000)
BT Ago2 Billk (RERELL] 12 5000) MMk, 5
SR A IR AR T ILEE R 4 ho HEATRSS &
HARAY R TR, 5 S R UUTE SRS A RNA iF
THEHC, Jf38 i RT-qPCR £l circCSPP1, miR-
495-3p K, FFHEHE 3 A EFL, L EE 3
W (n=9),

1.2.8 RNA pull-down # € AP RFRICH miR-495-
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3p SO RREREF A A T A B A B2 vl
o BT EPHER T At R R B IR S
B S AN 2 AP ERTE 25 °C 4 T LRI E 2 he
Sege b, SeltdE U20S/DDP i i 3 8 17 Z4 fp b B
B J5 A miR-495-3p #R%F, 7E 4 CCHAEE T E
W WESERUE, WEMEE, R TRIzol X7 4E
W E At Taitk . 25, ilid RT-gPCR 43 #r
circCSPP1 /K-, AU E 3 MR AL, SLimsr
HFHEIW (n=9),

1.2.9 CCK-8 i:#ml4m a3zt HL 96 fLAR, +&4F1L
5 x 10° YU ECR R 4520 U20S/DDP 4ilffd, 4341
BEE 3ANESL, SLRM ER 3R (n=9). 74
JHLVU B 5 #e B AL 10 uL AIARAEIN A CCK-8 #W, T
FFFNIEE 2 he DAEGARALT 450 nm 20X %541 A
EHEATR, AN %

1.2.10 £ % B R EHAn min ke h  He fL
B, $BEAL 3 x 10 40U F2FP 454 U20S/DDP
Y, FAIEE 3RS, LMy EE 3R (n=
9), BT 12~ 14d, WK ZMIPEE.
RIGUZ R (4%) e, 4558 (0.5%) B
o, DR T UED S > 50 MMM SEIEIE .
1.2.11 Transwell 5346 tm ML it £ Ao i3 £ 1L %%
4 U20S/DDP AL TC MG 7 3 dE, s
200 uL (955 1 x 10° 4 40), % #5 2 Transwell
BeE EE, BATERAME (10%) FIA0E R SRR
500 uL fm A 24 LA T =, BEFH 24 h, G
Transwell /NEfE F R0, DIZRHPE (4%)
i . 4555 (0.1%) Yt Transwell Z/NE BT 3%

4R
1501 -o- U20S 150- ¢ U208

-# U20S/DDP

(=
(=]
—
(=3
(=]

AN AT /%
<

Y55 %%
o

& U20S/DDP

AN . T s PRSI, TR AN b
PLIEHL 3 MLEF ARSI E . gl 3 M AL,
SCESPANL ERE 3R (n=9) . (RZEREI B 5 DL FE it
JE (WRELLB 12 8) A HE Transwell /NE R, HAlL
PR [ 4 MR I o 2P TR
1.3 SGitESH

G4y M fifi F GraphPad Prism 9 k4. i1 %¢
BHIIIE £ brifi 2 (x+s) soP a8 (DU %n)
B [M(P,s, Po)] 3R 2 AL LLERAT IS PR AR ¢ K
5. BGOE ¢ A5 sk Mann-Whitney U FRFIRG G . £ 41
() P A i 2 AR S H 22 55T N R Ty 20 W,
HG Z HILAT Tukey's kil ; & Z A5, RH
Welch J7 225087, )5 £ & 4T Dunnett’s T3 ¥
55 AT G IER 0, 4T kruskal-wallis kAl
Kru . = 54T Bonferroni 3 W W L4, P < 0.05
RHESAGIFE L.

2 #R
2.1 AERENRSEXT U208 & U20S/DDP 4HpafEE =
spAl!

Bifi 25 M1 v B 386 i, U208 4 i . U20S/DDP
20 ML 0 A7 T R BT (P <0.05). B9 1. 3.5
£ U20S/DDP 41 il (1) 1C,, 43 51y 23.44 . 2038,
17.38 pg-mL ', B3 & T U20S 4iify 3.17. 3.06.
2.79 pg-mL™', HIHSHIEE HHY 7.39, 6.66. 6.23
o AR WoR, BMEEZEREY 5L, U208/
DDP 4/ Heh e Ho W AT 2545k (i 25 A5 4
¥z 6 M%), ERFFATHLAMBRIEE ST bR, TESE
U20S/DDP [if 2 A fa i Ak pe oy (WL 1)

3 R

- U20S
-& U20S/DDP

150+

—_
(=3
(=

A7 %
z

0 T T T
0 2 4 6 8

B /pg -mL™!

T T 1 0 T T
10 12 14 16 0 2 4 6

2.2 BAMA circCSPP1, miR-495-3p & XIAP Ri&
T
5 U208 40 gtk %, U20S/DDP 4i iy
circCSPP1, XIAP mRNA Fl % 1 K ¥ & £ &
(P<0.05), miR-495-3p fikFkik (P<0.05), UL 2

JB4A/ug-mL™!

T T T T 1 T T T 1 T T T 1
8§ 10 12 14 16 0 2 4 6 8 10 12 14 16
JIFEH/ g -mL™

FZE 1. 5 control 4 . si-NC 41 b4, si-circCSPP1
A/B #H U20S/DDP 40 Jity circCSPP1 ik & ik (P <
0.05), W 2, #ik#t circCSPP1 Fik /K FHAK i)
si-circCSPP1 B 24 75E5% . AT control 4, si-NC
41, si-circCSPP1 4 U20S/DDP 41 il miR-495-3p &



[53r=, %. circCSPP1E#2 miR-495-3p/XIAP i I £a T 745

BREARIEE. TBRIRENZW 741

# ik, XIAP mRNA FlE H KPR EKE (P <
0.05); A% T miR-NC 41, miR-495-3p mimic 4]
U20S/DDP 4ii i miR-495-3p &1k, XIAP mRNA
FE A KM EE (P <005); MHETF si-
circCSPP1 44, si-circCSPP1 + miR-495-3p inhibitor
ZH U20S/DDP 4 il miR-495-3p {1k (P <0.05),
XIAP mRNA FIE /K m &L (P<0.05), W
&l 3 fig 3,

% 1 U20S#1U20S/DDP ZHAa A circCSPP1., miR-495-3

Q
o
O 0,-\,O

XIAD = - 53],
GAPDH e (..

2 U20S . U20S/DDP ZApa Fh XIAP & B3Rk

p. XIAP mRNAFfIZEBHFRIELLE (x+s, n=9)

4 circCSPP1 miR-495-3p XIAP mRNA XIAPEH
U208 0.99 +0.02 0.65 +0.05 0.41+£0.03 0.32+£0.02
U20S/DDP 1.68 +£0.11 0.33+0.02 0.78 £0.06 0.68 £ 0.06
v’ 18.515 17.827 16.547 17.076
P <0.001 <0.001 <0.001 <0.001

%2 U20S/DDP 4l A1 R circCSPP

| RiELEE (x+s, n=9)

x| circCSPP1
control 1.00 £ 0.01
si-NC 0.99 +0.02
si-circCSPP1 A 0.25+0.02"
si-circCSPP1 B 0.13+0.01"
F 7 863.300
P <0.001
"5 control ZHAHLL, P<0.05; *5si-NCZHAMIL, P<0.05
N
. X0
&
]> R Q\%Q\
G“OQ < o,")' C/%QQ%'
S O &> RN
F & &g FIE
SUEES SR S R =
NIAD o ————
GAPDH | s—————— - 36 kDa

3 &8 U20S/DDP Ak R XIAP EARIA

3 FHU20S/DDP A miR-495-3p, XIAP mRNA FAIEHRILLLE (x+s5, n=9)

R miR-495-3p XIAP mRNA XIAPEH
control 1.00 + 0.01 0.83 +0.06 0.70 + 0.06
si-NC 0.99 +0.01 0.81 +0.05 0.68 + 0.06
si-circCSPP1 4.02+0.057 0.31+0.03" 0.17+0.01"
miR-NC 1.01+0.02 0.80 + 0.05 0.67 + 0.05
miR-495-3p mimic 5.23+0.08™ 0.46 +0.03" 0.23+0.02"
si-circCSPP1 + miR-495-3p inhibitor 1.31+0.04* 0.65 £ 0.04* 0.57+0.05*
FIW 10 143.039 208.740 441516
P <0.001 <0.001 <0.001

"5 control ZHAH I, P<0.05; “5si-NC4IAH I

, P<0.05; “5miR-NCHIMHI, P<0.05; *5si-circCSPP1ZHAHI, P<0.05
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2.3 circCSPP1 #E[5] miR-495-3p & miR-495-3p $E[q]

XIAP

2% Starbase #i{ll, miR-495-3p Fl circCSPP1 H
HHAFH, WHE 4A. %4 TargetScan il , miR-
495-3p fil XIAP BA B 4P 4, WA 4B, Fl wt-
circCSPP1 (o wt-XIAP) JLFEYe | %5 YL miR-495-
3p mimics 5 ¢ miR-NC .48 U20S/DDP 4 it #H
X9 N B MG PR (P <0.05); Al mut-circCSPP1

A
wt-circCSPP1

miR-495-3p 3" UUCUUCACGUGGUACAAACAAA 5’

mut-circCSPP1 5" GCCAUACGUUAACACAGACGAA 3’

5" GCCAUACGUUAAAUGUUUGUUA 3’

(o mut-XIAP) FFe YL F% Yt miR-495-3p mimics
5L miR-NC H.# U20S/DDP 41 il FH%2¢ ' % fil
WP L Z SR (P>0.05), W4, 5 Anti-IgG
HAHI, Anti-Ago2 ZH ' circCSPP1 #1 miR-495-3p
B E R ER I (P <0.05), WK 5A filsE 5,
Biotin-miR-495-3p 4 1 circCSPP1 Y & £ i & i
F Biotin-NC 41 (P<0.05), VLK 5B filZ& 6,

B
wt-XIAP 5" CUUUACUAAAAGAUCUUUGUUAA 3’
miR-495-3p 3’ UUCUUCACGUGGUACAAACAAA 5’
mut-XIAP 5" CUUUACUAAAAGAUCGAAAGCAA 3’

A: circCSPP1 flmiR-495-3p HAMF41; B: miR-495-3p FIXIAP HAMNF51]

] wt-circCSPP1 mut-circCSPP1 wt-XIAP mut-XIAP
miR-NC 0.96 £ 0.08 0.98 £0.07 1.00 +0.09 1.02 +£0.09
miR-495-3p mimics 0.26 +£0.02 0.99 +0.09 0.14£0.01 0.98 +0.08
tt’ 25.466 0.263 28.491 0.997
P <0.001 0.796 <0.001 0.334
A B QJ@‘;-;Q
& '&"%Q '\&'&\
Input IgG  Anti-Ago2 K ® F
IB: Anti-Ago2  e— circCSPP1 (R o —
| circCSPP1 miR-495-3p
Anti-IgG 1.00 +0.02 1.00 + 0.06
Anti-Ago2 5.68+0.61 6.31+0.65
t’ 23.004 24.404
P <0.001 <0.001

b circCSPP1

Input 1.00+0.12

Biotin-NC 0.12 £ 0.02

Biotin-miR-495-3p 0.31+0.03°

w 316.536
P <0.001

"5 Biotin-NCZHAH L, P<0.05



BRarZ, %. circCSPP184E miR-495-3p/XIAP HXT M40 25 B P M paiss . THREZNF I | 743

2.4 AY{K circCSPP1 i FRiX miR-495-3p Xf U20S/
DDP HiazEfE. HEIERIF N
si-circCSPP1 £ U20S/DDP 41 g 77 [ 1B 1 5% .
1730 R KT control 411 si-NC 41 (P < 0.05) ;
miR-495-3p mimic 241 U20S/DDP 4 Jifl 4 % ¥ i 4%

si-circCSPP1 1504

si-circCSPP1 +

miR-495-3p inhibitor
—/vv‘—r 7

05 R KT control 2H A1 miR-NC 2 (P <0.05);
si-circCSPP1 + miR-495-3p inhibitor 41 U20S/DDP 4ii
MR AL A7 R T si-circCSPP1 41 (P <
0.05), BLIE 6 F15k 7,

"5 control HAH I, P<0.05; “5si-NCHAIAA, P<0.05; 5 miR-NCAAH, P<0.05; *%5si-circCSPP141AH, P<0.05
6 &4 U20S/DDP Hpf 55 pEIE R

R7 FHU20S/DDP HEFEFERFIRN (x+s, n=9)

o] MATFEE/%

control 100.00 + 0.89

si-NC 99.84 +0.31
si-circCSPP1 42.37+1.05"

miR-NC 99.61 + 0.96
miR-495-3p mimic 61.47+2.00
si-circCSPP1+miR-495-3p inhibitor 83.10+2.834

FIW 4 868.486
P <0.001

"5 control HAH L, P<0.05; *5si-NCAAHI, P<0.05; 5 miR-NCAHAHI, P<0.05; *5si-circCSPP141AHIL, P<0.05

2.5 BHK circCSPP1 S(id 3% miR-495-3p Xt U208/
DDP HfaER . FRERFN
si-circCSPP1 £ U20S/DDP 4iiffi{Z78 . TR
KT control Z4H A1 si-NC 2 (P < 0.05); miR-495-
3p mimic 21 U20S/DDP #iiffifz 78 . TR H KT
control ZH Fil miR-NC 41 (P < 0.05); si-circCSPP1 +
miR-495-3p inhibitor 2| U20S/DDP 4l ffi{Z7% . iT#%
BT si-circCSPP1 41 (P<0.05), VLA 7.
2.6 circCSPP1 i3 RiA X} U20S/DDP fARETEE., 1
H, T, BEH=Mm
pcDNA-circCSPP1 2H U20S/DDP 4iifffd circCSPP1
Fik | ERIEBEL . MIRATERNRZE . TR

)5 F control ZH Al pcDNA-NC 41 (P <0.05), U
8 FI# 8.

3 Wit

IGUETTRS 24 2 1 PRV A R 1Y) 3 2 PR e 2
— . circRNA 5% ik BWHIE S 518 AR A & A4
HEJ S ARSI 252 UIAHSE . 140, cire-CHI3L1.2 il
1 P8 miR-340-5p/LPAATP Fill ¢ 111 H P 5 441 it 8 i
AT 251, AR I8 E— 4 T cireCSPP1 7
PR AR BRI 25 P R, 25 R R, U208/
DDP 4t X AR 1C, {535 = T U208 4iMl, H
circCSPP1 7F U20S/DDP 4t Jif 5 &5 323k, #2R
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circCSPP1 7] &2 55 B RJRE LA 25 0 i 1. 78
e b, T circCSPP1 1] g F ] U20S/DDP 44
ML FERETE R . A7 . BB SR ZBRE ST s it Rk
circCSPP1 W= A= AR R0, #H circCSPP1 768 A
PR EBURER . X— KM SRR — 8 W

trol si-NC

Wi
i

%

si-circCSPP1

I circCSPP1 A 1)l i S5 988 2 M i B4 5 . xRS AR
2N e EHE s, TR circCSPPI [RIEE AT )
B 5 2K Tt 24 40 Bt 04 0 MR AT o0 I 18 i Ak T ARk
PO DL R gERILE S FE T circCSPP1 AR M B YR
TETEIRYT M A EL

si-circCSPP1 +

Vm‘iR—NQ i —5—3p mimic miR-495-3p inhibitor

"5 control HAH L, P<0.05; *5si-NCAHAHN, P<0.05; 5 miR-NCAHAHMN, P<0.05; *5si-circCSPP141AHIL, P<0.05

7 &4 U20S/DDP ZHAf

R Z TSR, circRNA 1] 3@ i3 55 4
PR RNA 25 g g e, RIam A I B miRNA
SR A mRNA Bk 5 g™, ARBFITIESE,
miR-495-3p N circCSPP1 (1) ELHEAE FHHE 5 . BEAEHT
5 2W], miR-495-3p AEFLIRIE h ik T, JfEL
F 0] GRP78 A0 40 B 58 30 e L 22 He 2 ) Ak
25 PN AR B AN M R P, miR-495-3p L AT AR
circRNA 2 2 /75 2 2 & 1t 3 ¢ 3G 1
(circRNA tousled-like kinase 1, circTLK1) B FIEsD
T, AT IR s AL R AR &
P, miR-495-3p 7E U20S/DDP #iiffdrf 2 N4, i
Hoid kv B WA A M s R i . TG L 1RZE S
T, NS circCSPP1 MR ER —5, #—1
SR T B TEDIBE LR OCHK

VER LR TSI, XIAP 76 2 g

AN

SZ . EBER (x200)

s AR B HE R . FE BT, XIAP @R
KA A AR R, ] XTAP ]
MRS 5 I F 5 SR T, Ak, XIAP A3e4
PE TR RNA P45 b i) SCEE T fEAR , 41 miR-212-
Sp NI XTAP $00 PR 40 B ) A7 oA,
1l circ_0000282 W3 2 W fff miR-192 |34 XIAP f
HERR U AR ST I A M B A O S S
Y3IF, XIAP & miR-495-3p 76 AR i B F 40
K. T4k circCSPP1 7] I 14 miR-495-3p, Tfijid ik
miR-495-3p FIT4f circCSPP1 ¥JfE T # XIAP % 11
K, $278 cirecCSPP1/miR-495-3p/XIAP 12 5 i
P PR RS . MR g g — PRS0 miR-
495-3p A>T circCSPP1 R AT 5 | 4 40 i
LRI, 0] miR-495-3p J& circCSPP1 & % I fiE
() OB R RN 7 o BiREER BR, circCSPPI
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i 3 I B miR-495-3p MR LT XIAP MHIHI/ERH,  fk, $/R circCSPP1 Al fgif A2 76 HoAhAE miR-495-3p
RS R WPt T SR AR S, IR R A LR, S R R AR o s o
B B AR A T 24 . (EASTE AR, miR-495-3p  ARFENFE SRR, BOF R E AL R Ok (14 T a5 B
AR 2WE circCSPPL @RI S B RMAE R,

control pcDNA-NC pcDNA-cireCSPP1
[ T TR - ;

_—

gl
12
T#
300 = 300 400
& < <300
200 - 200 - =
= = =
B 5 E200+
& = 100+
0- 0-
N @ Q> N < >
g & & &
& \od U N \ad @
S ooé RS S 8% ,c.}so
< %Y* < é?'
QC'Q Q“Q
" control ZHAH L, P<0.05; “5pcDNA-NCHIAHLL, P<0.05
8 FLHU20S/DDPHPaTEIE, 2. FHER ( x200)
=8 £LHU20S/DDP fHAaIEFEIN (x+5, n=9)
el ¢circCSPP1 HRRTEEE/%
control 1.00 + 0.09 100.00 £ 0.96
pcDNA-NC 1.02+0.11 100.11 +1.25
pcDNA-circCSPP1 3.12+0.19" 181.65 + 10.02™*
F/W 711.751 283.295
P <0.001 <0.001

"5 control HAH L, P<0.05; "5 pcDNA-NC4I4HIt, P<0.05

B2, T circCSPP1 Al A4 miR-495-3p/  AMFGEEE FONMEAYEE IR ARG PRS2 4R
XIAP B Gl e 2458 R A BB AT R . T, MARTERUS AR T R EZam S A E R B
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