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(¥ ZE] & &%k AE% 69 RNA (IncRNA)D P 5 o4 18 /K 499 35 #F 4% & (1 3 i 55 M (EBLN3P) i #% miR-369-3p/
CCNDI il xof HIR i 9 B-CPAP 41 Mt 5 I E R R EMT BERR 2 . 2 ok < 08 2020 4F 5 H 522021 4F 5 H [AI/E i 5 44 iR = e
FARVIER ¥ 20 5] FIR i B A B 957 5% AL 2305 A, DL K HEOR IR 9 B-CPAP 48 g , qPCR 2 A1 WB 2 o U e 2H 23 R0 48 il o
EBLN3P.miR-369-3p.CCND1 mRNA 7K~ , X8 s 22 B4R 1 2[5 5238 50 41F IncRNA EBLN3P.CCND1 5 miR-369-3p < [8] ¥ 4 7]
K F. BENLE B-CPAP 40 53 Jy %o} 8 2H . sh-NC 41 . sh-EBLN3P £ . sh-EBLN3P + anti-NC #1 .sh-EBLN3P + anti-miR-369-3p 41 , i
Tk TR T RS BR  RIIR AT SIE58  Transwell S48 5 ) & W 5 4 41 i 1) 388 56 A0 2 B8 0, WB VARSI &2 40 i b EMT AHGEE A
HIZeik . #% B-CPAP ZH i 41 B RS M S0 B 200, 082 T Bk EBLNGP W MR RN ., 48 SF - 7EHUIR e 40 23 70 B-CPAP 41 g
EBLN3P.CCND1 mRNA %k F i, miR-369-3p %k R (14 P < 0.05) ; EBLN3P 5 miR-369-3p . CCND1 5 miR-369-3p 2 [F] 45
GEE L  FERR A R R . 5 sh-NC 4 L #5 , sh-EBLN3P 2H 5 b T A8 R 8 & 38 41 il # 20 P41 (39 P < 0.05) , EBLN3P,
CCND1.Ki67.MMP-2.N-cadherin. vimentin 3% i ,miR-369-3p.E-cadherin#% (3 P<0.05);5 sh-EBLN3P + anti-NC i Lt
#Z, sh-EBLN3P + anti-miR-369-3p 0 miR-369-3p ik T , o B T sl . KR 84 28 L 41 B i B 2038 A+ 1 (33 P < 0.05) , CCND1 .
Ki67 .MMP-2.N-cadherin.vimentin %iA3% [ , E-cadherin %18 T8 (3 P < 0.05). 5 sh-NC 4 Ft %L, sh-EBLN3P 44 B-CPAP 41 /iy
B R R AR BRI 38 5 25 PR AR (B P < 0.05) . 4 o« 76 FUIR IR 21 SUR B-CPAP 41 g IncRNA EBLN3P %34 L1, yiEk
EBLN3P 7] 4 1] /4% miR-369-3p/CCND1 Fi 4l il] IR i B-CPAP 41 a1 3458 I # EMT k%
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The effects of IncRNA EBLN3P on the proliferation, migration and epithelial-
mesenchymal transition (EMT) of thyroid cancer B-CPAP cells by regulating the
miR-369-3p/CCND1 axis

ZHAO Fangteng, SUN Qi, QIAN Yong (Department of Head and Neck Surgery, Hainan Cancer Hospital, Hainan Medical University,
Haikou 570000, Hainan, China)

[Abstract] Objective: To investigate the effects of long non-coding RNA (IncRNA) endogenous Bornavirus-like nucleoprotein 3
pseudogene (EBLN3P) on the proliferation, migration and epithelial-mesenchymal transition (EMT) of thyroid cancer B-CPAP cells by
regulating the miR-369-3p/CCND1 axis. Methods: 20 samples of thyroid cancer and corresponding adjacent tissue specimens
surgically removed at Hainan Cancer Hospital between May 2020 and May 2021, as well as thyroid cancer B-CPAP cells were
collected. The levels of EBLN3P, miR-369-3p and CCND1 mRNA in cancer tissues and cells were detected using qPCR and Western
blot (WB) methods. The dual-luciferase reporter gene assay was used to validate the targeting relationship among IncRNA EBLN3P,
CCNDI and miR-369-3p. B-CPAP cells were randomly divided into the control group, sh-NC group, sh-EBLN3P group, sh-EBLN3P +
anti-NC group and sh-EBLN3P + anti-miR-369-3p group. The colony formation assay was used to detect the number of colony
formation in each group. The scratch wound healing assay and Transwell assay were performed to evaluate cell migration ability. WB
was used to detect the expression of EMT-related proteins. The nude mouse xenograft model of B-CPAP cells was constructed to
observe the effect of silencing EBLN3P on the growth of xenograft tumors. Results: The expressions of IncRNA EBLN3P and CCND1
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mRNA were up-regulated, and the expression of miR-369-3p was down-regulated in thyroid cancer tissues and B-CPAP cells (all
P < 0.05). IncRNA EBLN3P had binding sites with miR-369-3p, and CCNDI1 had binding sites with miR-369-3p, and there was a
targeting relationship. Compared with those in the sh-NC group, the number of clone formation, the scratch healing rate and the number
of cell migration in the sh-EBLN3P group decreased (all P < 0.05); the expressions of EBLN3P, CCND1, Ki67, MMP-2, N-cadherin
and vimentin was down-regulated; the expressions of miR-369-3p and E-cadherin was up-regulated (all P < 0.05). Compared with those
in the sh-EBLN3P + anti-NC group, the expression of miR-369-3p in the sh-EBLN3P + anti-miR-369-3p group was down-regulated,
the number of clone formation, scratch healing rate and the number of cell migration increased (all P < 0.05); the expressions of
CCNDI, Ki67, MMP-2, N-cadherin and vimentin was up-regulated; the expression of E-cadherin was down-regulated (all P < 0.05).
Compared with those in the sh-NC group, the volume and weight of B-CPAP cell nude mouse xenograft tumors in the sh-EBLN3P
group were significantly reduced (both P < 0.05). Conclusion: The expression of IncRNA EBLN3P is up-regulated in thyroid cancer
cells and tissues. Silencing EBLN3P can inhibit the proliferation, migration and EMT of thyroid cancer B-CPAP cells by targeting and
regulating the miR-369-3p/CCNDI axis.
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5%, CCNDI 7E HUIR i 96 20 2R At g vh 3k B
IncRNA NR2F1-AS1 i@ i # [1] miRNA-338-3p [ i
CCNDI ik i 1 FR g 1 e ™. /i 1B 72 A L
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6 2 BRI (RGOSSM) L WU g s 3 il 45 ik [R 2,
PRIE T2 KA FE], fe Pt CCND1(MAS-14512) \Ki67
(MAS5-14520) . MMP-2 (PA5-115583) . E-cadherin
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LY TIEERAT.
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1.3 qPCR E A0 F 4K AR /% 28 22 F= 2w it 7 EBLN3P,
miR-369-3p.CCND1 mRNA # % K-F

PRI H R e 2H 250RN % 2H 40 P e RN, 3 % 5
7144 cDNA , #4T qPCR X .. 51741 : EBLN3P |
W51 A 5'-CAGACTAAAGGATCAAGCGAGA-3' ,
N5 ¥4 5'-ATCAATTGCCACAGGTTGAAGA-3';
miR-369-3p [ 5] #°4 5-CTCCTGGTACCTGAAGGG
AGA-3', R 51 %4 5'-CTCCAAGGTGAGATTTGA
TACTGA-3' ; U6 L i 5| ¥ 5 5'-ATGGTCTTTTCT
GATTAGCC-3', R 5114 5'-GATTTCGCTCAAGAC
GTCGA-3'; CCND1 L3t 51 #1°4 5'-ACTTCGAGCGGA
CGTGCTA-3', T i 51 %4 5'-CTCGCGGCTCGCGCG
CAGCGA-3'; GAPDH _LJi# 5|44 5'-GTCTCCTCTGAC
TTCAACAGCG-3', Tl 51 ¥4 5'-ACCACCCTGTTG
CTGTAGCCAA-3'. qPCR M ZAF:95 °CTIAR:2 min;
95 °C 30 5,60 °CiB/K 30 s,72 °CIEfH 30 s, 3L 40 MEH .
L2425 EBLN3P . miR-369-3p.CCND1 mRNA f{]
FHXTHRIE K- o
1.4 Wk F RS AL H % 12 3098 EBLN3P 5 miR-
369-3p.CCNDI1 5 miR-369-3p % I] 44 $e.1) % #

F| FH| Starbase % #f /22 71 £& # il 73 1 EBLN3P.
CCNDI 43 5l 5 miR-369-3p 2 [8] (1) 45 & 2 i . KR HE
TR SR A R A S R IR N, ¥ FE T 7
Wi 8 5 ' FR I R DR b Ui , A S O BRI AR T PR,
TR ' 2R T 1 I ) R R s e . A A
EBLN3P Al CCND1 %7 A4 & (WT) Fl 5 4% #4 (MUT)
oA HH R v B B B O & B B4R F, 5 miR-NC.
miR-369-3p mimic 3£ 4% 4% B-CPAP 41 ig, 5537 48 h )5 ,
o W) 240 L P ' 2 T 12
1.5 SEIE A 5 3o 46 B-CPAP 4@ el i 3% 74 £

% Y 58 Y B-CPAP 41 LA 200 4N/ LA FRTE 6 1L
WA, K5 9% 14 d 00 B e B, 220085 9% . PBS A
e, IR, AR RS, TR BB T
M8, Tmage JEEFGeit v BT O
1.6 XJE A& 45 3546 M) B-CPAP #m it o X R & &

H % G2 J5 1) B-CPAP 4H Hd DA 2 x 10°AN/FL 1) % FE
FEFRT 6 FLAR R, 58 41 PR 0 B AR 4K 21 80%~90% I &
JEEIST , A% P RS R A% W Sk 2 o 3 LT A0 S 1, VS FLAR
77 A3 2RIV, %% B RIIR 5 I 40 M . N FBS
R gk S5 9%, IFLE 0 A1 24 h 2y AR RIR [X 428
PIEME, RS TSR, IR RIE &A%, 41/
KR &A% = (RYRTH AR 0 h— IR AR 24 h/KIR
A0 h x 100%.

1.7 Transwell /J» 'F 52 35 #5-1) B-CPAP #m fitl 64 3L 4% %

#5200 pL %5 A 2 x 10°AN/mL F 40 M 28 N

Transwell /)% [f) b %, N % 1A 500 uL 7 10%
FBS (55973, . K598 12 h )5, FH 4% 22 5% I8 v g 1]
TE 41 L 20 min, 24 J5 FH &5 b R R G4t 20 min. 5
J& B A TSI B IR A 2
1.8 WB ik # ] B-CPAP @ f2 + CCNDI. Ki67.
MMP-2 . N-cadherin . vimentin #= E-cadherin % i& K -F

i L RIPA ¥ $2 B % 41 B-CPAP 41 it & 11, X
A LR K, W46 R 80 V, 40 % 120 V, 20 min
Bk, #E B 1 h, B M1 hJE N B OB L 1
1: 2 000 fJ CCNDI. Ki67. MMP-2. N-cadherin.
vimentin.E-cadherin —#1,4 °CIE & 855 . ¥eig)o . (£
HRP AR 1c i L 1% 1gG =Pt (FoBEELAF 4 125 000D
s R AE A 2 h, ECL 3% &, B ] Image J #0120 #r
R AR B
1.9 B-CPAP fa /i #% S A5 A5 73 42 AL 6 44 12 5 4%

EHUBALB/C 7N B, 4% 2 9 1x107/mL [#) sh-NC
“H F1 sh-EBLN3PB 41 B-CPAP 4 0 2 V5 T/ iR AT
T IS IR e T, B HVEST 200 wLo 525643 4 sh-NC Al
sh-EBLN3P 41, 5341 6 K . % 35 d I BRI 5 Ak BE /)N
B, 20 B B2 R RS AR, BR o ORI B R R A
“V=axb’2" T+ R R IR AR A
1.10 %its it

qPCR. ZLFE T il KIJR A  Transwell /N2 . WB
SIS PN B 6 UK. A SPSS 25.0 A 43 B S5
e, fFEIESAT R DY £ s R, A
V) 22 5 LA R BT BEAS ¢ K06, 22 4 1) 22 5 LR R
FHER R 25001, PLP<0.058 P <0.01 £/R£EH
EENE -9

2 &% B

2.1 FARARSE 40 214 tm JE F EBLN3P.miR-369-3p.
CCND1 mRNA # % i

qPCR VA I & FE R I, 559 5% 4 2R b e, FAR
it g5 20 23 v EBLN3P (1.23 + 0.10 vs 0.78 + 0.07) -
CCND1 mRNA (1.19 + 0.16 vs 0.81 £ 0.08) F ik /K *F
B F T m (B P <0.05), miR-369-3p % ik & 2 FE 1K
(0.70 £ 0.07 vs 1.14 £ 0.12, P < 0.05) ; 5 HUAR AR R
40 ff AH L, F IR R JE B-CPAP 41 g *F EBLN3P.
CCND1 mRNA i 5  2% F 51 (1.26 £ 0.17 vs 0.73
+0.07,1.22 + 0.14 vs 0.74 = 0.07, ¥ P < 0.05) ,
miR-369-3p KX 3 F%(0.76 £ 0.07 vs 1.11 +£0.10,
P<0.05. 8% %M, EBLN3P.CCND1 mRNA 7£ H
R e 2H 23 A48 B B s 3R 1A L miR-369-3p 2 AIK
Kik.
2.2 EBLN3P.CCNDI &8 £ 4 miR-369-3p

I8 IT Starbase £ # & T 45 R CE 1A BoR,
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EBLN3P.CCNDI )3’ -UTR ¥ fit 5 miR-369-3p 3%
G g A o W OGRS I 45 R (]
IB. O & 7~ , 5 EBLN3P-WT + miR-NC 41 #f kb ,
EBLN3P-WT + miR-369-3p mimic 2140 i %% )t K lH

A B
CCND15miR-369-3p &5 &7 £

Target: 5' AUAAGUCAUUGUAUGUUAUUAUA 3'
A= ==

miRNA : 3' UUUCUAGUUG-GUAC-AUAAUAA 5°*
EBLN3P5miR-369-3pH) & & /5

Target: 5' CUGUGUACAUCCCGUAUUAUU 3*
o= e

miBNA : 3' UUUCUAGUUGGUACAUAAUAA 5°'

HOCREHENE

PR 2 B (P < 0.05) ; 5 CCNDI1-WT + miR-NC 41
FEL , CCND1-WT + miR-369-3p mimic 41 % )t % il
WEHEEE NP <005 . 45 % %9, EBLN3P.
CCND1 4375 miR-369-3p TR 8 [ 45 5 5% & o

C
151 151
* fesal
10 F fz 1.0
s
i
0.5F 3R 0.5
&
0 0

B & 1:EBLN3P-WT + miR-NC 41,2 : EBLN3P-WT + miR-369-3p mimic 41,3 : EBLN3P-MUT + miR-NC 41,4 : EBLN3P-MUT +
miR-369-3p mimic ZH; C & 1: CCND1-WT + miR-NC 41,2 : CCND1-WT + miR-369-3p mimic 1,3 : CCND1-MUT + miR-NC 41,
4:CCNDI1-MUT + miR-369-3p mimic 41 .

A HE FE TN EBLN3P.CCND1 5 miR-369-3p 45407 £ s B C : XU i R A 15 2L [H 92 50 46 Il EBLN3P(B) A1 CCND1(C)
5 miR-369-3p Z [AJFAL K R . "P<0.05,

1 EBLN3P.CCNDI1 %3 5l|#E[E1454 miR-369-3p

2.3 %L 2 EBLN3P 4 {& EBLN3P #= CCNDI. # &
miR-369-3p % & K -F

qPCR G 45 5 (B 2A) B, 5 sh-NC 4 HL s,
sh-EBLN3P 41 B-CPAP 41l id " EBLN3P. CCNDI
mRNA FIA ) 3% [, miR-369-3p FIA B E T & (1
P <0.05) ; 5 sh-EBLN3P + anti-NC 2H [ %5 ,sh-EBLN3P
+ anti-miR-369-3p #1 miR-369-3p # ik & & [ {iX
(P<0.05),CCND1 &L E T (P <0.05.

WB SE46 45 5L (& 2B) EAIE T qPCR A 45 5, B
JUER EBLN3P {2 3% %1% B-CPAP 41l g H CCND1 %1%
(P < 0.05) , 1 [A] i f# A anti-miR-369-3p M| Jf 15
CCNDI1 ik /K- (P <0.05).

2.4 JUZ EBLN3P i@ it 7845 miR-369-3p 47 %] B-CPAP
it 04 38 74 BT AL BE

SR v B S 5 RIS S 56 RN Transwell /)
HRI AR (K 2C.DVE) B, 5 sh-NC 4L Mt
sh-EBLN3P 2H B-CPAP 4l ifd v [ 2 il £ KR i & 26
10 M T FE I WA PR (Y P < 0.05) 5 5 sh-EBLN3P
+ anti-NC 2414 kb , sh-EBLN3P + anti-miR-369-3p 21 4]
Jf e B T R R T A R Al BT B B R
THE (B P<0.05). Sins REY], JUEK EBLN3P [#
i B-CPAP 4 il 1) 3 58 J% 1T #% &¢ 77, 1 [A] B fs
anti-miR-369-3p M| ¥ %%y X EBLN3P X 4 Jig 3 58
J AT 7 B AIE
2.5 JUEKEBLN3P i it 7842 miR-369-3p 47 &) 2m it iL
#% R EREMTHX& AR

WB SZI6 45 S (B 2F) B 7R , 5 sh-NC A b,

sh-EBLN3P 41 B-CPAP 4fi ffi 1 Ki67 « MMP-2 .
N-cadherin. vimentin % 1& ¥ & 2 i (3 P < 0.05),
E-cadherin #F4_Fi(P<0.05); 5 sh-EBLN3P + anti-NC
ZHAH Et , sh-EBLN3P + anti-miR-369-3p 441 fit) Ki67
MMP-2 . N-cadherin - vimentin 3 & 3 i & 1 (2
P <0.05),E-cadherinFZiA R N (P < 0.05) . &5
F B, U ER EBLN3P #11 #i] B-CPAP 41 fg 34 54 . if #
A& 77 F1 EMT 2k £ , 1M [&] i {5 A anti-miR-369-3p W
T % T ER EBLNGP X 41 i 384 58 3T # & EMT i 72
()4 E
2.6 LB EBLN3P T 47 4] B-CPAP %m it 4% 545 1478
o4 K

F LI #4) 4 B-CPAP 40 M # B FS AERE 1S 20 . Sz
5B (E3) R, 5 sh-NC 44 H , sh-EBLN3P 2H #
SRS M R A K 2 1, RS AR R AR AR T 3 B R R
($)P<0.05). 458K, U B EBLN3P & 2 4|
B-CPAP 2 £ FRF& HE TR R AR K
3 1 it

FROPR M 2 — Fh 2 2% L3 o2 1A 200 v PR S 1 e
IR IR R S AER RIRAE TR, B, K2
B R e A R 3 A MR R, e R R o A IR
i, F TG B s (0 — S8 o0 A0 IR i e 28 5 5B
TR R Sk R Y SR BR A FE R i e E R D
I F ARG A B R IR R IR T ik
PR R, R 248 BT s mt . PRk, $R B R e
RAFHLENFNG ST HE SR 20 L B R



- 402 - HR L MR R TR YT AR, 2025, 32(4)
A 15 9 2.0 15 B 15p
Py 4 %
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N-cadherin @D GHEND WS- - SNS = 0. g %1'0
Vimentin @D D s— c— g 04 § 05 Zos
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1:XF 84 ;2 : sh-NC 41 ; 3:sh-EBLN3P 41 ;4 : sh-EBLN3P + anti-NC 4 ; 5 : sh-EBLN3P + anti-miR-369-3p 41
A :qPCR 745 M B-CPAP 41l ifd o EBLN3P.CCND1 £l miR-369-3p %1% ; B: WB 1461l B-CPAP 41 ig 1 CCND1 %35 ; C: 78 I sk
5 K6 B-CPAP 21 8 f) 7 P 72 )0 D - RIJR 7 2 S 5648 I B-CPAP 4l i1 RIJR & 2K s B : Transwell /N % SZ36 6] B-CPAP 41 L H)
IR RE 7 (&5 R et x 200D s F: WB 46l B-CPAP 41 g 7 Ki67 .MMP-2 . E-cadherin . N-cadherin £l vimentin {2 FH 1% /K T
5 sh-NC#{# Lk, P < 0.05; 55 sh-EBLN3P + anti-NC 40 A kb, 2P < 0.05.
2 REXEBLN3P %f B-CPAP 4ift45E IR KX BB RIENFMN

& 2000 2.0 *
h-NC#4 = — =2
shNCH § @ ® ¢ e @ Eélsoo W s
% 1000 HE
ShEBIN3PH e @ & €& % & = o,
500 i
SE AL AR W R o R,
C_ ¥ C o®
N gy N WA W
$§“g)b $§<\£®’
'P<0.05.
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KR 200 MR ) IncRNA LA A 2 520
JifryRg A K R R R 7. EBLN3P 2381 & B — R Az
T 9 5 e tt 4k _E i IncRNA , 768 AR T AN 45 B i
i S5 R L 2R b = 3R A, LR IB KPS T e 2
Xof iR HE J P AR BT, LIS UHE 5T R B, EBLN3P
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