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Abstract: Objective To investigate the biological function of long-stranded non-coding RNA colorectal
tumor differentially expressed gene (IncRNA CRNDE) in the malignant progression of papillary thyroid carci-
noma (PTC) and its potential regulatory mechanisms. Methods Cancer and paracancerous tissue specimens
from totally 30 PTC patients who underwent thyroidectomy at the Affiliated People’s Hospital of Jiangsu U-
niversity from July 2019 to January 2021 were collected,and human thyroid cancer cell lines (TPC-1 and BC-
PAP) and normal human thyroid cells (Nthy-ori 3-1) were additionally selected as the target cells. Real time
quantitative polymerase chain reaction (qPCR) was performed to detect the expression of IncRNA CRNDE
and microRNA (miR)-451 in PTC cancer, paracancerous tissues,and cell lines. TPC-1 and BCPAP cells were
randomly divided into control (Ctrl) group,IncRNA CRNDE overexpression (IncRNA CRNDE-OE) group
and IncRNA CRNDE knockdown (IncRNA CRNDE-siRNA) group. CCK-8 method was used to detect cell
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proliferation activity. Transwell method was used to detect cell invasion and migration. Flow cytometry was
used to detect cell apoptosis. Western blot was used to detect N-cadherin, vimentin,and E-cadherin protein ex-
pression. The luciferase reporter assay was used to analyze the targeting relationship between IncRNA
CRNDE and miR-451 gene. Results

decreased in cancer tissues compared with paracancerous tissues (P<Z0. 001) ;lncRNA CRNDE expression was

IncRNA CRNDE expression was increased and miR-451 expression was

up-regulated and miR-451 expression was down-regulated in TPC-1 and BCPCP cells compared with Nthy-ori
3-1 cells (P <C0. 001). Compared with the Ctrl group, BCPAP and TPC-1 cells in the IncRNA CRNDE-OE
group showed increased survival,invasion and migration rates,decreased apoptosis,decreased E-cadherin pro-
tein expression,elevated N-cadherin and Vimentin protein expression,and decreased miR-451 expression (P <C
0.01) ,whereas in the IncRNA CRNDE-siRNA group,cell survival,invasion rate and migration rate were de-
creased,apoptosis rate was elevated, E-cadherin protein expression was increased,and N-cadherin and Vimen-
tin protein expression was decreased (P<C0.01). Dual luciferase reporter assay showed that IncRNA CRNDE
IncRNA CRNDE is highly expressed in PTC

cancer tissues,which may promote PTC cell proliferation, migration,invasion, epithelial mesenchymal transi-

had obvious targeting relationship with miR-451. Conclusion

tion,and inhibit cell apoptosis by targeting miR-451 expression inhibition.
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FE o M LUP R U RNAL#Z B RNA cDNA 5 —# &
B R & U WY A R S L cDNA, fiff ] SYBR
Premix Ex Taq TM 1 qPCR &% | i#4TF qPCR, 20
pL VR Z .2 X Ultra SYBR Mixture 10 pL, Fif
5TW5191 2 pL,cDNA #it 2 pL,ddH, 0, 4 pl;
S 44 :95 °C 3 min, 95 °C 30 5,58 °C 305,72 °C 1
min, 3t 30 MEH, 72 °C 10 min; ZJF L 22 B
5E IncRNA CRNDE il miR-451 A8 % 2 ik &, 7 51 A
GAPDH 1 U6 fE 5N Z . IncRNA CRNDE IE [d] 5]
Yk 5-CTAGTCGTGTCCCCT CGTG-3', IncRNA
CRNDE & 1 51 ¥ & 5-CAAGGGCTCTACTCCG-
GAAA-3"; miR-451 1E [ 5] ¥ A 5'-ATTGCACTT-
GTCTCGGTCTG-3", miR-451 )2 [a] 51 ¥ K 5'-CT-
CAACTGGTGGTGTCGTG-3'; GAPDH 1E [f] 5] ¥ A
5'-GGTGAAGGTCGGAGTCAACG-3', GAPDH % [f]
3% H 5 -CAAAGTTGTCAT GGATGACC-3"; U6 iF
M5l 4 K 5'-GCTTCGGCAGCACATATACTAAA
T-3',U6 11 514 K 5'-CGCTTCACGAATTTGCGT-
GTCAT -3',

1.2.2 PTC 4% 4 /vl WO ECE KRB
TPC-1 1 BCPAP 40 LL 1X10° 4>/ L) %5 BE 00 T
6 LA, B B 43 % B (CteD) 41 IncRNA CRNDE
F35 (IncRNA CRNDE-OE) 4 #l IncRNA CRNDE 7
4 (IncRNA CRNDE-siRNA) £, 15 40 i @il & B 35
80% ~ 90% B, R 4% il & i % Ul B, fff F Lipo-
fectamine 2000 i 7 ¥ & 4 41 43 5] %% 4% IncRNA
CRNDE-WT, IncRNA CRNDE-MUT) & IncRNA
CRNDE siRNA (K EE 100 nmol/pL) . K5 3% 48 h J&
HEAT G 255
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A 10 pL CCK-8 %M ,37 CWF & 4 h J5 i FH B br (X AE
450 nm ARG R CAOE ., AR R (YD) =A
SLHG AL /A XA X100 %0,
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AL I BCA o B2 I ol &l e ve B2 . i 102
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cadherin Al Vimentin i (1 + 500 # B4 CIFH i
o WHLPERE 3 WK,/ 5ZH01 10 000 #i B
W E 1 h, H ECL &l ) @ 7= & 1 4547, I A Image
J AT 2 K BE (. L GAPDH fE A NS,

1.2.6 HaN4IEARGMEMBE T XKEFK 465G
i B 4 X Binding Buffer, [a] 41 il B & thin A 250 pL
1 X Binding Buffer & 4fl Jifl, 4k 22 il A 1 X Binding
Buffer 15 41l B M o 1X10° A~/ ZF 4. WL
100 pL ZHMU B T 5 mL W&, ImMA 5 pL An-
nexin FITC 1 10 pL PL,IR5) 5 788G A& 0F T =il %
B 15 min, SR JG A 400 pLL 1 X Binding Buffer, 7843
TRAT. FESMAE 1 h P9l A FACScan i =X 40 i {06 )
Y ML TR

1.2.7 #FOLRMH A E KR IE IncRNA CRNDE #l
miR-451 ¥l 5& & AR 4E TargetScanhttp://www.
targetscan. org/) A ¥ {7 B 2% W ¥ B & 7R (%) In-
cRNA CRNDE Fl miR-451 &5& 7 5 & H miR-
451 Z5 407 5 A IncRNA CRNDE ¢ % i 4 15 35
#H 4K IncRNA CRNDE-MUT, # BCPAP 4iJfi LA 5%
10* A /FLk B4 7 F 24 LAk, KT Lipofectamine
2000 3K 7 &, 43 5 B/ L FE Yt IncRNA CRNDE-WT
8¢ IncRNA CRNDE-MUT Hl miR-451 mimics.miR-
451 inhibitor B miRNA NC, #%4¢ 48 h J5 fifi F§ WL
2R T 0 e ) 3 ) 6 ) 7 ' 2 T

1.3 Siitephb B SR SPSS26. 0 48 it #5114 k47 %k
Pt TFERVERIR A o+ R, B4 iRk A
MSTREA ¢ Ke 0 Z 41 H R AR &R Jr 2 0 i
(one-way, ANOVA) , 2R J5 # 47 Tukey's post hoc ¥
1 s Pearson A &3 #r IncRNA CRNDE Hil miR-451
FBM KM, BLP<<0.05 WESHESIT¥E X,

2 & ES

2.1 IncRNA CRNDE 7 PTC J# K Ji# 55 41 2L F 40 fifg
ZHRyEIL LB RT-PCR 4R BR, 5HEHN
AH L 8 H 219 IncRNA CRNDE 3K 7K 3 (1. 58 +
0.56 vs.0.86+0.43) BHEFH. EREGIT¥E XL
(P<C0.001), 5 AHARMRIE® 40 & Nthy-ori-1 [t
B, NFUR 9 40 i 2 BCPAP Al TPC-1 1 IncRNA
CRNDE £ 3k /K 3 (8.974 0. 89, 9. 98 - 0. 84 ws.
1.03+0. 02 Rl i F i, Z R A G E L (P <
0.001),
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MIEB M2  CCK-8 45 R B, 5 Cul HAAL, In-
cRNA CRNDE OE #1 BCPAP F1 TPC-1 40 Jifd 14 5 1%
HAFE R B E TFE  IncRNA CRNDE-siRNA 41 41 il
P0G R AR, 22 5 A Se it 2 2 L (P <<0. 05),
Transwell 2258 45 0 B8, 5 Ctrl 4448 o, IncRNA
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CRNDE-OE | BCPAP #1 TPC-1 4} (1) {2 28 & Fl 1T
BRI ZHE LM IncRNA CRNDE-siRNA 41 41 g

BREMTHRHBEMK, EZRASRIT¥E (P
0.0, WFEI1,

*®1 BEAMIGEEE, FREMIEBERILR (2 =5, %)

2 4L 0 ML AT G R MR R MpEE R R
BCPAP Crl 4 322.65+23.12 100. 54£5. 67 99. 8744. 37
IncRNA CRNDE OE 41 436.87+46.82" 146.57+8.73" 142.3743.477
IncRNA CRNDE-siRNA £ 276.83+14.63" 72.3543.47" 43.7245.73"
TPC-1 Ctrl 4 412.31+19. 83 100. 37+4. 83 99.8344.38
IncRNA CRNDE OE 41 487.23432.34" 138.67+4.87" 154.7345.477
IncRNA CRNDE-siRNA £ 346.72+16.87" 73.46+4.87" 65.43+3.23"

.5 Cul dlt#, " P<<0.05,

2.3 IncRNA CRNDE X} PTC 40 T- &m0 i
RAIARZE R B, 5 Cerl 4148 Ik IncRNA CRNDE
OE %1 BCPAP 1 TPC-1 41 Jfl J4 7= % (27. 65% =+
2.31% ws. 16.72%+1.78%,29.87% +1.69% wvs.
18.73% 42,11 %) & Z BE Ik (P <<0. 05), 1M IncRNA
CRNDE siRNA 41 /) BCPAP Fl TPC-1 4i jfg 94 1%
(44.86% 41.28% ws. 46.28% +2.31%) & F T+,
ZRWA SR L (P<<0.01),

2.4 IncRNA CRNDE X} PTC 4iffit EMT #%&E H
TR M Western blot Z5 R B /8,5 Ctrl 4444
It ,IncRNA CRNDE OE 41 BCPAP #il TPC-1 4l
AR &Y E-cadherin 2 H 2k 9 /b, 11 18] 78 5 A5 i
¥ N-cadherin #il Vimentin & [ % i5 JF &5 [ncRNA

CRNDE siRNA £ 4 jfd & E-cadherin & [ iAW £,
M N-cadherin f1 Vimentin &5 H X AL, 255 E
FitE L (P<<0.05)., WE 1.3 2,

CRNDE-OE - + - - + -
CRNDE-siRNA - - + - - +
E-cadherin e e quup| = o o
N-cadherin s S = (v S
Vimentin | S S o (| - —
GAPDH |*%% B (& - "=
BCPAP TPC-1

B 1 PTC ¢ & E-cadherin,N-cadherin
Vimentin & B 7k F &% B

®2 SHBHAEMTHXEBRELE(xLs)

41 it 28 51 E-cadherin N-cadherin Vimentin
BCPAP Ctrl 24 1.0240. 16 1.0140. 06 0.96+0.12
IncRNA CRNDE OE 4 0.58+0.07" 2.7640.11" 2.57+0.04"
IncRNA CRNDE-siRNA £ 1.89+0.16" 0.67+0.08" 0.65+0.05"
TPC-1 Ctrl 24 1.0340.08 1.0240.03 1.0240. 04
IncRNA CRNDE OE 4 0.3340.05" 2.4540.08 * 3.08+0.34"
IncRNA CRNDE-siRNA 4 2.76+0.27" 0.51+0.03" 0.114+0.02"

W5 Cul dltb#, " P<<0.05,

2.5 miR-451 78 PTC ¥ M Jm o5 2V A &= v i) 3%
BB SEBALAMEL . PTC B4 AT miR-451 (1
3K B FEEAR 0. 980, 26 vs. 0. 620, 24), EFAH
Giit 2 X (P <C0.001), 5 Nthy-ori-1 40 i, BC-
PAP Fl TPC-1 4 ffd b miR-451 ik /K (1. 02 +
0.03 vs.0.4340.04,0.41+0.03) BEHM . EZRH
it L (P<C0.001),

2.6 IncRNA CRNDE 5 miR-451 # 1] 3¢ & 36 jiF
—Jt Logistic B H 4387 &3 PTC 421 IncRNA
CRNDE fll miR-451 ik 2 Fi M % (" = — 0. 412,
P<C0. 001, Bl 2A) ., fEZ&/EW 5 B 2% M 4 (Tar-

getScan) Fi il 2 7~ , miR-451 5 IncRNA CRNDE f%
TEA[ RE A 45 & 7 5 (K] 2B), qRT-PCR 453 R, 5
Ctrl 21 # I, IncRNA CRNDE OE %41 BCPAP #i
TPC-1 41 i miR-451 Fik g 3 T 5 (1. 03+ 0. 17
vs. 0.3740.03,1.064+0.22 vs.0.41£0.07), 2 7
HE2EE L (P<C0.01), W62 B 44 3 [H 4%

KM, £ BCPAP 41 ffd f, 5 5l 5% 44 IncRNA
CRNDE-WT % 4 jg A8 tb, [ B % 4% IncRNA
CRNDE-WT Hl miR-451 mimic %4 il 9% % 2% il 15 1
A (0. 32£0.07 vs. 1. 03£0. 04) , 2 BFH G it %=
L (P<C0.05), [d Bl &% %% IncRNA CRNDE-WT H1
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miR-451 inhibitor [ 4 i 2% % 2 B 3G P 5 (1. 33+
0.05), Z R A G IH5E L (P<C0.001) ; i 5 Ju
IncRNA CRNDE Mut #1 miR-451-NC, IncRNA
CRNDE Mut fil miR-451 mimic, IncRNA CRNDE
Mut Al miR-451 inhibitor {40 }d i 2 % K # 15
(1.08+0.11,1.0440. 09,0. 99 0. 06) 5 Ll 7% Y
IncRNA CRNDE-WT #ii ffd # tb . 25 5% LG 1T 2 X
(P>0.05),

1.57  r2=-0.412 0, P<0. 001, n=30
[ ]
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=y
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& 2 IncRNA CRNDE 5 miR-451 $8[a] < R I HiE

3 i i

PTC & BRI BN R4F, 5 4F 4 A Rl
95% B 4> PTC H A & 1R 28 M 8w v,
10 % ~ 15 % i g 38 ] B0t kb 57 % L &2 % ol i ek il
RIT AU X R R 2B AT O BB H R TR A A 4
S22 R/ B R s HRRAE  J& — Fh sk 57 9 TS AR
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B AR T E BT B I6YY  E E SE EEL h
LT S8 3 ] A7 R U A B R A AT B A A S D
£l R RE B SEBE IR R & X,

Z ARG iS RNA 1 5% £k & PTC WEE 5
THFAE , EEALFE miRNA Fl IncRNA, & 8 3IF 52 7 4
Sk JiERE AH SCTE BFL 3E EA O TS A W bR B
HEEW A NZ SRR T IneRNA 78 Z Fh
i TR 406 2L ) 2 3 Sl v B 0 G A 0 L B A
R4 g 0 1 A= A R L AR 2 T R 1 4% 28 R A B8 L
K ARGUACTT 2459 % Oy 1 ¥ R A AR e 5 %
G2 0 B0 L R S B R Sk R A L. BIFSE R B, R Y
IncRNA i i3 7 5 % 11 5 . miRNA 5 mRNA A H 1
ROl Al T B SN2 8505 e o (54 I | '~ B N O
SRR L NI E PTC () &4 K & K& % 1R
A% . IneRNA CRNDE & —Fl 8% IncRNA , £ %
T 555 1 gy 1588 R 98 vh o 2 R, O HL7E 22 R 2 R i) 9
iE 258 . 3 ) 2 33 Rl AF 5 IE 52, IncRNA
CRNDE 3k R 55 98 40 i (0 % 1 e RUAH G . il s

ZHU 45 % 3, IncRNA CRNDE 7] i & miR-451a/
CDKN2D fli i 1 e i Ji 114 1 J8 i afn 8 3 2B . LT 450
£, IncRNA CRNDE 7£ JE /N 41 fifd fiti 98 41 23 40 i
ZPEERE B IncRNA CRNDE fE 4% i i 1 5
miR-455-3p/ HDAC2 % 9 %1 Ak /Iy 240 W il g 2k e .
REN 21" BF 58 578, IncRNA CRNDE ] 3 5 4 45
miR-4262/ZEB1 #lifie it 5 S0 40 j 14 55 . EMT 1T 88
MR8, 55X 45 KA AL, A58 K B IncRNA
CRNDE £ PTC H T4 il & rf 3k 1, IncRNA
CRNDE i ik Al {£ 7 PTC 48 }fg ¥k BCPCP A1 TPC-1
M3 TE A2 FNIE RS JF 0 40 M T, X s g R R
7%+ IncRNA CRNDE 7 PTC ) 354 f Ji2 vp & 4% & 5L
PEHEAE T T RE 2 IR PR PTC B — 4~ W 78 TS A 5 9
AT HE A,

A R 1 P RS A DA O 2 R A 5 5 EMT 3R
A5 100 o e DAL S 50 A6 1) 3 Ak B B 0 i RRE L A X
— Rk AR R A A 2 T R 2 b R AN B R L T AR A
) Jo 240 e A, LA SR AR RS R iE S RE L AR
MR A G RN . HAETE 2RSS, EMT ¢
# 7 4 E-cadherin.N-cadherin fl Vimentin /5 T 41
It 1] 285 B 7 22 ol 20 P i R v 47 8 OG B A £, FEFR IR
ERAT I E EMT Ry, DING %5 i og & 8. In-
cRNA CRNDE 7] i i I+ 15 E-cadherin 3 ik Jf 3 />
N-cadherin 1 Vimentin 518 35 W E 41 EMT,
ZHANG %" % B, IncRNA CRNDE A i@ 3 i 4
miR-136-5p il 5 ¥ 40 ML 7% 1 F EMT ., A58 45 1
.7~ , IncRNA CRNDE i £ ik J5 . E-cadherin 3% ik 1
N N-cadherin fil Vimentin 150870, #2758 IncRNA
CRNDE i #ik Al Jd#5 EMT M E H Rk 2k 4
JLDN T Bz 2 78 ][] 5 ot 3R R 1 e AL

£ IncRNA 2 5 g & A & Jre 8 4 1 22 AL 1
H1,IncRNA 5 miRNA ¥ 254 2 B R ) 2
FIBLE Z — . 22300 b 35 56 TR 4 2% 4 B R o 3 o S 50
R ERW], miRNA 5 {EAR WSS G220 0.
— miRNA A i 5 mRNA IncRNA | circRNA 2 [i]
FEAERCEA S5 G AL A U 27 S A% 1 ceRNA R 45,

VE FHAT B T 10 5 S5 I /KT V8 45 2 o 34 3 5
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