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c-Myc 4546, MIME] c-Mye )7z R AL, ek
BT RS 2 RN cirePVT1 & 15 40 A HAAE
PLHHERS EIR ARG . A SCR I cirePVT1 8 1] LA
i 35 W% Fff miR-24-3p # let-7a-5p | i FSCNI (1) 3¢
ik, R SIS R ZE AT RS, XS —
HAESET circPVTI A2 808 & A &k B vl —
ANEEIKSNHE T, b SRS T — N
FER 5 FhRic S

1 #M#ERE

1.1 ZHREZH

A FE JUT FH B ) S 0 9 A1 B 22 CNE2, HNE2
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WK K33 (Life Technologies, NY, USA), 7&
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RegRNA2.0 il RNA22 3 4~ 945 B8 23 A4 T n]
fiE 5 circPVT1 454 ) miRNAs, #i3 #5001 3
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circPVT1 R T8 51, A #A4L 7% circPVT1 Ff1
Fe 51 B SBF A R RD 28 AR A 96 Ol K IR 5 TORL
(Bl 2c), SRI5 7F B0 9 20 e rp M2 e i 4 ok F
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Fig.1 circPVT1 promotes the invasion and migration of NPC cells
(a,b) The expression of circPVT1 were measured in CNE2 and HNE2 cells after transfection with the circPVT1 overexpression vector or siRNA.
IncPVTI expression was not affected in CNE2 and HNE2 cells after overexpresion or knockdown of circPVT1. All experiments were repeated three
times. Data were represented as mean=SD. ***P<0.001; ns, not significant. (c) Wound healing assay showed that circPVT1 promoted CNE2 and
HNE2 cell migration. Images were acquired at 0 and 24 h. Data were represented as mean+SD. ***P<0.001. (d) Transwell assay showed that
circPVT1 promoted CNE2 and HNE2 cell invasion. Data were represented as mean+SD. ***P<0.001.
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Fig.2 circPVT1 promotes invasion and migration of NPC cells by competitively binding miR-24-3p and let—7a—5p

(a) The potential binding miRNAs for circPVT1 are predicted by three bioinformatics software (miRanda, RegRNA2.0 and RNA22). (b) Binding of
circPVT1 and predicted miRNAs was analyzed in CNE2 cells after RNA pull-down with biotin-labeled circPVT1 probe. The biotin-labeled
scrambled sequences was used as control. Data were represented as mean+SD. ***P<0.001; ns, not significant. (¢) Schematic diagram of the
predicted binding sites for miR-24-3p and let-7a-5p on circPVTI. (d) Luciferase reporter assay showed that co-transfection of miR-24-3p or let-7a-5p
mimics with the constructed circPVT1-WT plasmid obviously decreased luciferase activity, whereas co-transfection with mutant (MT) circPVT1 did
not. Data were represented as mean+SD. **P<0.01; ***P<0.001; ns, not significant. (¢) Wound healing (left panel) and Transwell (right panel) assay
showed that overexpression of miR-24-3p and let-7a-5p reverses the invasive and migrative ability of cicPVT1 in NPC cells. Data were represented
as mean+SD. **P<0.01; ***P<0.001; ns, not significant.
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UL (Kl3a). 7540 CNE2 A HNE2
o ) 3 3% 3K BRI circPVTL 5 K6 i FSCN1 Al
MATR3 76 RNA filfE ([ fKF2s (b, 250 E0, 5
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B TR EE 41 i FSCN1 A 3k . FSCNI1 J& THL3h

HH, FEOAEMRERES, R, .
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let-7a-5p mimics 41 15 FE N DO G R BTG PERE L, %
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Fig.3 circPVT1 promotes FSCN1 expression in NPC cells
(a) The target genes of miR-24-3p and let-7a-5p were analyzed using bioinformatics software and differential proteins of circPVT1 knockdown.
(b) The RNA expresion of FSCN1 and MATR3 in CNE2 and HNE2 cells after overexpression or knockdown of circPVT1 was examined using
RT-qPCR. Data were represented as meantSD. *P<0.05; **P<0.01; ***P<0.001; ns, not significant. (c) The protein expression of FSCN1 was
examined in CNE2 and HNE2 cells after overexpression or knockdown of circPVT1 by Western blot. (d) Pathways enriched by the 151 potentially
regulated proteins by circPVT1 using the DAVID website.
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Fig.4 circPVT1 promotes invasion and migration of NPC cells through the miR-24-3p/let—7a-5p/FSCNI1 axis
(a) Schematic diagram of the predicted binding sites for miR-24-3p and let-7a-5p on FSCN1 3'-UTR. The putative binding sites were predicted using
RNAhybrid website, and the mutations in these sites are indicated. (b) The luciferase activity of wild type (WT) FSCN1 was inhibited by miR-24-3p
or let-7a-5p overexpression, whereas the luciferase activity of mutant (MT) FSCNI remained unchanged upon co-transfection with two miRNAs.
Data were represented as mean+SD. **P<0.01; ***P<0.001; ns, not significant. In: inhibitor. (¢) Wound healing (left and middle panels) and
Transwell (right panel) assay showed that knockdown FSCNI1 reverses the invasive and migrative ability of cicPVT1 in NPC cells. Data were

represented as mean+SD. ***P<0.001, ns, not significant.
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circPVT1 Promotes Invasion and Migration of Nasopharyngeal Carcinoma
Cells Through The miR-24-3p/let—7a—-5p/FSCN1 Axis
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Abstract Objective The study aims to explore the role and molecular mechanism of circPVT1 in invasion and
migration of nasopharyngeal carcinoma (NPC), a malignant tumor originating from nasopharyngeal epithelium
with the clinical feature of lymph node metastasis. circPVT1, a circular RNA formed by back splicing of exon 2
of PVT1 gene, has been found to be upregulated in various tumors and plays an important role in tumorigenesis.

The study investigated the role and molecular mechanism of circPVTI in invasion and migration of NPC cells.
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Methods We detected the expression of circPVT1 and its downstream miRNAs and FSCNI1 in NPC cells using
RT-gPCR, and evaluated the effect of circPVT1 on NPC cell invasion and migration using Transwell and scratch
healing experiments. RNA pull-down experiment was used to detect the miRNAs bound by circPVT1, and the
dual luciferase reporter assay was used to detect the targeting of FSCN1 mRNA by miR-24-3p and let-7a-5p.
Results The study found that overexpression of circPVT1 in NPC cells can promote invasion and migration,
while knockdown of circPVT1 can inhibit NPC cells invasion and migration. Further studies revealed that
circPVT1 upregulates the expression of FSCNI1 by competitively adsorbing miR-24-3p and let-7a-5p.
Conclusion circPVT1 promotes invasion and migration of NPC cells through the miR-24-3p/let-7a-5p/FSCN1
axis, and is an important driving factor in the development of NPC.
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