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CircPUM1 regulates malignant biological behaviors of endometrial cancer
Ishikawa cells through the miR-337-3p/NPM1 axis

WAN Yali, WU Yunlong, ZHAN Lei (Department of Obstetrics and Gynecology, the First Affiliated Hospital of Anhui Medical
University, Hefei 230001, Anhui, China)

[Abstract] Objective: To investigate the effect of circular RNA (cireRNA) pumilio RNA binding family member 1 (PUMI1) on the
proliferation, migration, invasion and apoptosis of endometrial cancer (EC) Ishikawa cells by regulating the miR-337-3p/
nucleophosmin 1 (NPM1) axis. Methods: Ishikawa cells were selected and plasmid sh-circPUMI1 and its negative control (sh-NC),
anti-miR-337-3p and its negative control (anti-NC) were transfected into Ishikawa cells by RNA interference. The experiment cells
were divided into the control group (non-transfected cells), sh-NC group, sh-circPUMI1 group, sh-circPUM1 + anti-NC group and
sh-circPUM1 + anti-miR-337-3p group. The qPCR method was applied to detect the expressions of circPUM1, miR-337-3p, and NPM1
mRNA in Ishikawa cells in each group. CCK-8 method, EdU staining method, Transwell assay, and flow cytometry were applied
respectively to detect the effects of knocking down circPUM1 on the proliferation, migration, invasion and apoptosis of Ishikawa cells.
Western blot was applied to detect the changes in the expressions of PCNA, NPM1, MMP-9, SNAIL, E-cadherin, BAX and C-caspase-3
proteins in Ishikawa cells. Dual luciferase reporter gene experiment was applied to verify the targeting relationship between circPUM1
and miR-337-3p, and between miR-337-3p and NPM1. Results: Cell proliferation ability, EdU positive cell rate, migration and
invasion numbers, circPUM1, NPM1 mRNA and protein, the expressions of PCNA, NPM1, MMP-9 and SNAIL protein in
Ishikawa cells in the sh-circPUMI1 group were significantly lower than those in the sh-NC group and Control group (all P < 0.05); the
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apoptosis rate, the expressions of miR-337-3p, E-cadherin, BAX, and C-caspase-3 proteins were significantly higher than those in the
sh-NC group and the Control group (all P < 0.05). Compared with those in the sh-circPUM1 group and the sh-circPUM1 + anti-NC

group, the apoptosis rate, miR-337-3p, the expressions of E-cadherin, BAX, and C-caspase-3 proteins in the sh-circPUMI1 + anti-miR-

337-3p group were significantly lower (all P < 0.05); Cell proliferation ability, EQU positive cell rate, migration and invasion numbers,
NPM1 mRNA and protein, the expressions of PCNA, NPM1, MMP-9, and SNAIL proteins were significantly higher (all P < 0.05).
CircPUM1 might target and negatively regulate miR-337-3p, and miR-337-3p might target and negatively regulate NPM1. Conclusion:

Knocking down circPUMI can inhibit the malignant biological behavior of Ishikawa cells, which might be achieved by targeting the

miR-337-3p/NPMI axis.

[Key words] circular RNA (circRNA); pumilio RNA binding family member 1 (PUM1); miR-337-3p; nucleophosmin 1 (NPM1);
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W H b SR A B BR A ], Lipofectamine
3000 % R 7 (525 : 11668027) W4 [ b 5T 2% 18 e iy
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miR-337-3p .NPM1 mRNA % iX

1 TRIzol i1 M\ EC 41 FR R L RNA , FEli i
SENCDNA. $%H8 qPCR G R 5347 gPCR. PCR
SN ZEA: 2 95 °CTRAE 1 30 5595 °C FARES 5,60 °C R
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CTCTAGGGTGCAAG-3', it 51 #1°8 5'-GAGCATAEC
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circPUM1 AJ & 2% #11 fil] Ishikawa 4 2 ' circPUM1 Al
NPM1 mRNA [f]3% 1%, b1l miR-337-3p [ 1L /KF
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JHO () 3G B L EQU FH P 40 1 22 38 2 E PR3 P < 0.05)
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A& 77, 1 [F] 5 H anti-miR-337-3p BE % 1 % G fiK

circPUM 1 X 4 g 384 5 3 F i 4 FH

#1 FR circPUM1 %t Ishikawa A1 circPUM1, miR-337-3p. NPM1 mRNA Z3A 8200

g5 H circPUMI miR-337-3p NPM1
payic 0.98£0.16 1.01+0.33 1.00+0.21
sh-NC 0.99+0.16 0.99 + 0.33 1.03 +£0.21
sh-circPUM 1 0.43+£0.13™ 1.69 +0.37% 0.52+0.15
sh-circPUMI + anti-NC 0.41+0.13 1.71 £0.37 0.53+0.15
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XA, P<0.05; 5 sh-NCAAE, 2P < 0.05; 5 sh-circPUMI A H, 4P < 0.05; 55 sh-circPUMI + anti-NC 44 AH 3 VP <0.05.

2 B sh-circPUM1 X Ishikawa ZRREIE5E 1T 55 R KA T-HI SN

otk YIS 5H (D, EdU BAE /% LR HUA 122850 THTI2/%
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sh-circPUM1 + anti-NC 0.65+0.17 19.86 +3.18 64.25+10.83  56.44+8.07 39.67 +4.11
sh-circPUM1 + anti-miR-337-3p 0.99 +0.224" 34.47+431*7  90.12+12.34%7 87.53+10.27*7 16.56+2.334"

EXTHAARE, P <0.05; 5 sh-NCA A, 2P < 0.05; 5 sh-circPUMI 4 AH H , 4P < 0.05; 5 sh-circPUMI + anti-NC ZHAH H ; VP <0.05.
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P <0.05), 45REH], UK circPUMI 82 B
Ishikawa 2 il ()3T % A= 28 8 77, [A] B 4 A anti-miR-
337-3p AENE W i R circPUM L X 41 32 78 AR 28 1)
HOHIER -
2.4 &K circPUMI 42 3 Ishikawa 28 e 78 T

Ui = A I 45 R (& 1, % 2) IR, 55 sh-NC
2H 6 IE ZH AR B, sh-circPUM 1 4, Ishikawa 40 J 8 72 %
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(P>0.05), SEIZEREH, circPUMI 5 miR-337-3p-
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