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[# ZE] B WMELINCOL19LS % ALs E il isg st G588 (RZEMAER IRV e IR AL . ik AL EY
JE AN 2R SW620.SW480 . LOVO \HCT116 55 1E % A 45 T 4 il 52 NCM460, RT-qPCR Il 22 LINCO1915 #ik . HULINCO1915 ik e
FIHCT116 AU ZR 43R LI N LT AL X B2 25 2 26 S Bkl 45 20 40 i % Y 340% s RT-qPCR A& 4521
YA LINCO1915 Feik ; AL U S 1L ER (MTTT) 1 4 00 45 2 200 A 8 6 P 5 KI5 S 30 1 Transwell K025 414N AT RS AR 8 10 1k 5
RT-qPCR A5 I 21 Jifl miR-92a-3p B A Fifrygg 1 il 33 Al 2 (LATS2) (%% S R 21 (TCF21) Kruppel £ K F 4 (KLF4) mRNA %3k ; Western
blot Kl 4l LATS2 \ TCF21 KLF4 8 FH #35 . W2E RER 5 F 5L BG 50IE LINCO1915 5 miR-92a-3p WY R R . &R AMA
45 E A0 R LINCO1915 ik ¥ F NCM460 411 it (P<0. 05) , HJ 21 7 H HCT116 /) LINCO1915 e ik iz 55 (P<0. 05) ; £5 5 Ye 4l
B 5% e ORI A s S A AL L ST ER AR g, A4 4TAE LINCO1915 363k & LATS2 \ TCF21,KLF4 mRNA 52 [ £k ¥ T
(P<0.05) , AMH JE AL A% R 224 IEL . miR-92a-3p Rk T K (P<0. 05) 5 525 A4 T IR IEZH e, F M 4140 LINCO1915
FEK S LATS2 \TCF21 KLF4 mRNA 545 1 26K F B (P<0. 05) , A {5 RR A4 K Z 224 M0 miR-92a-3p F A TH 5 (P<0. 05)
LINCO1915 5 miR-92a-3p TEFE4E &0 45, H5 miR-NC ZH A H , miR-92a-3p mimics 2 WT-LINCO1915 % 3% 2 fiff 1 1 F 1% (P<0. 05) .
L5i¢  LINCOI91S7E AZE E s AN rP IR 2535, 98 LINCO1915 33K 7T H ikl 40 i (4 34 5 AT B A28 68 77 L 3 7T BE -5 0] miR-92a-3p
Fi# LATS2 \TCF21 KLF4 %3k X
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Effects of LINC01915 on proliferation,migration,and invasion of human colorectal cancer cells and its mechanism
HAN Wei', LI Cheng', LI Wen-han', HUO Bin-liang', SHI Wen® (1. Department of Surgical Oncology, Shaanxi Provincial
People’s Hospital , Xi’an Shaanxi 710068, China;2.Department of Gastroenterology , the First Affiliated Hospital of Xi’an Jiaotong University,
Xi’an Shaanxi 710061, China)

Abstract: Objective To observe the effects of LINCO1915 on the proliferation, migration and invasion of human colorectal cancer
cells, and to explore its possible regulatory mechanism. Methods The colorectal cancer cell lines of SW620,SW480, LOVO,HCT116 and
the normal colorectal cell line of NCM460 were selected , and the expression of LINCO1915 was detected by RT-qPCR. HCT116 cell line with
the highest expression of LINCO1915 was taken and divided into the upregulation group, the downregulation group, the upregulation control
group, the downregulation control group and the blank group. The transfection efficiency of each group was detected by fluorescence
microscope; RT-qPCR was used to detect the expression of LINCO1915 in each group; methyl thiazolyl tetrazolium (MTT) assay was used to
detect the proliferative activity in each group; scratch wound healing assay and Transwell assay were used to detect the migration and
invasion activities in each group; RT-qPCR was used to detect the expression of miR-92a-3p and mRNA expression of large tumor suppressor
homolog 2 (LATS2) , transcription factor 21 (TCF21) and Kruppel like factor 4 (KLF4) ; and Western blot was used to detect the expression
of LATS2, TCF21, and KLF4 proteins. Dual-fluorescein reporter assay was used to verify the targeting relationship between LINC0O1915 and
miR-92a-3p. Results The expression of LINCO1915 in various human colorectal cancer cell lines were lower than that in the NCM460 cell
(P<0.05) , and the highest LINCO1915 expression in human colorectal cancer cell lines was observed in HCT116 (P<0.05). The
transfection efficiency of cells in each transfection group was high. Compared with the blank group and the upregulation control group, the
expression of LINCO1915, and mRNA and protein expression of LATS2, TCF21, and KLF4 in the upregulation group increased (P<0.05),
and the A value, scratch healing rate, number of invasive cells and miR-92a-3p expression decreased (P<0.05). Compared with the blank
group and the downregulation control group, the expression of LINCO1915, and mRNA and protein expression of LATS2, TCF21, and KLF4
in the downregulation group decreased (P<0.05),and the A value, scratch healing rate, number of invasive cells and miR-92a-3p expression
increased (P<0.05). LINCO1915 had binding sites with miR-92a-3p, and compared with the miR-NC group, the miR-92a-3p mimics group
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showed a decrease in the luciferase activity of WT-LINCO1915 (P<0.05). Conclusion The expression of LINCO1915 in the human
colorectal cancer cell lines decreases, and upregulation of LINCO1915 expression can inhibit cell proliferation, migration, and invasion, which
may be related to the up-regulation of the expression of LATS2,TCF21 and KLF4 by inhibiting miR-92a-3p.
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LINC j& — 2877 A4 F 3L R ] X B 2 200 442 1 g
AR % RNA , 7T 35 miRNAs (7835 , 5200 240 i 14 2=
Yy 247 A, LINCO1915 & — Fh =5 A 410 18 F (1
RNA. Zhou W58 & B, b 1# LINCO1915 &3k nf #ij
il miR-92a-3p % ik , AT | ¥ Kruppel #£ A + 4
(Kruppel like factor 4, KLF4) ik , FI il 1E 5 1525 4k 41
45 B A L Ak . A PFSE BN, miR-92a-3p
T i Jg v e ek, mT R [ SR 0 o 35 BT A e gge 4
il % i 2 (large tumor suppressor homolog 2, LATS2) | ¥%
sE A F 21 (transcription factor 21, TCF21)*7, {H j&
LINCO1915 5% M 25 1 Ji 46 4 Ma 35 5 A= 28 SO B8 1 1
FRAS A e L, R A5 0 38 43 P8 4% miR-92a-3p SR
it 25 LR AW A7 0 R W7 AR .
T I, A5 o 4 M S 3R R 1T LINCO1915 521 A
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1.1 EZAA XA BALS

A 45 H I i 40 g R SW620, SW480, LOVO,
HCT116 5 1E % A% B4l & NCM460 (L HE A=
YR A R A LS 100162, 115148, 109137,
114155.007145)

DMEM (£ [ Sigma 23 7 , 41t %5 : 2109134) ; TR1zol
R O N 2 R A F] LS :202106) ; RNA 305 53¢
W AR (G2 E Qiagen A H] L5 : 2008 10A) ;pe DNA3. 1-
LINCO1915, pcDNA3. 1-control, siRNA-LINCO1915,
siRNA-NC Jit k2 i IR I s 58 A= W) B 42 A BR A |l &
BN 5 R L DO A R R (methyl thiazolyl tetrazolium ,
MTT) i 1 & (R B RHEAE Y AR AR A A5
2107103C) ; LINCO1915 . miR-92a-3p . LATS2 ., TCF21 .
KLF4 B-actin U6 5191 )7 51|t I i 35 A= 0 BH A FR
N BRPT N LATS2 \ TCF21  KLF4 B 58 4 ik —
Pt (32 [H Thermo Fisher 23 7], %5 : 2106137 .2107125 .
2107186) ; Bibric Y %t B LATS2 . TCF21 . KLF4 £ 3
M PR — 3t (35 E Thermo Fisher 22 ], L5 : 2107151 .
2107183.2108121).

StepOnePlus #! PCRX (£ [ ABI A 7] ) ; CFM-100A

R 6 W B ( LK IR A R Al 5
DL19-DYCZ-22B %Y 2 [ Ji 56 i F Pk A (Ab b A5 B
AR A PR/ R ) ; WD-9413 S g iR A% 43T 2 45
(b TS —AYER) ) ; Dual-Lumi™ I %Y X2 G R IR 45
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1.2 Fi&
1.2.1 LINCO1915 kil $f A2 i 4 i

% SW620.SW480.LOVO .HCT116 5 1E % A 45 11 241
Jitl R NCM460 15 7% 2 X 504 K 1, R FH RT-qPCR I 22
LINCO1915 F& ik , R AP 4 a5z 3 & fL . >R H TRIzol
BB IUE RNA 3% 556 UL B b7 e 5 . it
A 519, LINCO1915 1E [ 5] 9 5'-TGCTAGAGCG
AGACGAGA-3', I [/ 5|1 ¥ 5" -TGAGGACGAAAGCTA
GAGC-3"; B -actin 1E [7] 5] #) 5" -CTGAGAGAATGCGA
GATGCTA-3', I 111 51 ¥ 5" -AGGAGAGCTTAGAGCTA
GCA-3', KM PCR RS HATY 1 Ny, 2722 it
LINCO1915 i3k

1.2.2 44 K+ i B LINCO1915 36 ik f & Y
HCT116 41 i & , il £ 240 i B, ¥ BE ol 1. 0x10°/mL,
3 HJ b E 2H (%5 G peDNA3. 1-LINCO1915) | F 8 21
( % Y siRNA-LINCO1915) . | ¥ X} MR 4 ( % Y
pcDNA3. 1-control) . T 8 AL (%% 44 siRNA-NC) %5
AL 55U 3qE 4 pg TORI+5 L A5 B IN A TG I3
32 500 wL, = E 5 min, B2 B 5 05 B4,
ZFIREE 20 mine MIAJRA W 1 mL+RPMI 1640 1 mL,
FEYL 6 h G, 24 WG THAk , R R B TR, IR
HIMA 1 png/mL RS 8 28 A L B 52 38, e R4,
2 JE T WAETEIE W a5 AL ANEE G % T0ks AR o 1A
Bl To R A B ER K, ORI . A3
2L

1.2.3 £ ZH 20 M LINCO1915 22 14 46 ] Higi 24 h
Jei R 29l S U 4G 0 2% 4 40 B 2 Yoo, Hovp ik
e B =5 6 BT AN At %58 B BT A0 B 5K x100% .
RT-qPCR K645 41 41 i LINCO1915 3k .

1.2.4 2 354 5 3 P Az e B8 MTT 32t 50 & 4
Y&, B FR A 2 492 nm &b 19 W% 56 B (absorbance,
AAES

1.2.5 #fEEae e 7E 6 FLARJE H 3 5%
() M L £, 2 o 0% 95 A Pt 22V B8 K 90% . SR
10 pL i E B R A A R (i L B T H 2k . PBS
W VRIS A TC M B 975 . VIR A =0 h IR
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1.2.6 ZUIRZEREIIRLI 4% 50 pL Matrigel 3% it
1:3F BEIF B Transwell /NE L JRER 4 CRT.
A 50 WL TCILTE B35 32, S8 5 T 37 C A8 Ak s 7%
FETPEEFE 30 min. R AH A E A, H200 L 4 R R
P B2, FEA 500 wL & 5% BG4 s 5 55,
WS A . B3R 24 hE LK Matrigel 5 1=
AU A R 245 2 . IR T IR R, 4% 2 R H
P[5 52 o S A 500 pL &5 S LY M, 37 CIE
20 min, f3E W ARCEE T SRR 1T 40 BB
1.2.7 RT-qPCRAGMASLHA0AEH miR-92a-3p LATS2
TCF21. KLF4 mRNA % ik X A RT-qPCR K il
miR-92a-3p \LATS2 \ TCF21 . KLF4 mRNA 33k , J5 ¥ [A]
o miR-92a-3p IE [0 5[ ¥ 5’ -AGAGCTAGAGCTA-3,
K218 51 ¥ 5" -AGAGCGAGACTAG-3"; U6 1F [a] 5] ¥
5'-GGCGAGAGCTAGAGCGA-3", I [ 51 4 5'-GCGGT
TGAGAGATATAATC-3"; LATS2 1E [ 51 4 5'-ATAGAT
CGAAGCTAGATC-3', J In] 5] ¥ 5" -GAGATCTATAT
ATATCGATA-3'; TCF21 1E [0 51 4 5’ -TGAGCTTCGAG
AGCTA TAG-3', J 15| ¥ 5" -TAGAGCTTAGAGCTAT
AGC-3"; KLF4 1E a1 51 1 5" -GCGATAGAGGCTATAGC
TA-3", ) 1] 51 %) 5" -GAGAGCTATAGGAGCTAGAGCT
AG-3',
1.2.8 Western blot £ Il £5 2 4 g th LATS2 .\ TCF21,
KLF4EHFRIL M2, 4 °CT 2L 12 000 t/min
B0 15 mine & B OEVE L, INAE F B A SE hi
(4:1), LUK FERESS £ A —$t,4 Cid. H
TIABERS — P, FIRMEE 1 he VREE B B IR
H B8 1 550 I BEAE S NS 4500 IR BEE Y LU AH .
1.2.9 LINCO1915 ¥ [a] miR-92a-3p % iiF 1
Target B P FUMl LINCO1915 /1 3'UTR 5 miR-92a-3p i
EA BN S . ¥ WT-LINCO1915 . MUT-LINCO1915 43
555 miR-92a-3p mimics . miR-NC FE4% 44 553524 h J5
KI5 B R G LINCO1915 2t
AL RS hoy i)
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SNK-q K535 , 2 21 6] LU 3R A ST AR A K 36 . P<0. 05
ELEEES 8

2 #R
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HCT116 28 fifd F1 LINCO1915 2% ik H#4I% (P<0. 05) 5 5
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LINCO1915 F iA % 55 (P<0.05) , WLIE 1., [H ik, 3k %
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25 5 2.3 BLHCTI16 23 58 T4 A2 &4k A 4em]

204 S A4 BT R A, B4 HCT116 41
2. RSB 4 A A R IR (PO, 05)
z S AA . FRXRA R, T4 HCT 16 41l R AT
21 B A RRRAIEEAT AN (P<0. 05), TLFE 4.
- o.s-j ' ' A 2.4 BULHCT116 848 % mRNAs & ik

0. HaHH . EREXIRAE R, FIEA HCT116 401
SEg RSl RURgL FURHEAL  FiRgl

*, 5oy A ER , P<0.05;#: 5 LA A IR ,P<0.05;A: 5
T AT BB 4 A, P<0.05
3 KRLAHCT116 A LINC01915 Rik

ey papiec]
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ONBANOONILRNRD
— a4

i
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T IRZA AR, P<0.05; A 55 TR IR 21k 4%, P<0.05

Y = i W o [ o 2 N I
Xof BRZH RURiE:|

1 miR-92a-3p % ik F [ (P<0.05) , LATS2, TCF21.
KLF4 mRNA #5378 (P<0. 05) 5 555 (14 FJEX)
FRAL LA, T 4L HCT116 40 i Hh miR-92a-3p ik T
5 (P<0.05) ,LATS2  TCF21 .KLF4 mRNA 5% T [
(P<0.05), W31,

g FiHR AL il

S T _
Uil P

*H
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X HEH Xof B4R ®
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Eld4 FEAHCTI6HMILETHE . T7% FEEENEN

2.5 A2 HCT116 %8 f # LATS2 . TCF21 . KLF4 & &
Fk v
52 d] VR R A, R4 HCT116 41 g
11 LATS2 . TCF21 . KLF4 5 [ #5715 (P<0. 05) 5 5
25 VT R R LA, R A 4 HCT116 48 A v
LATS2 ., TCF21,KLF4 & H % 15 ¥ F [ (P<0.05) , W
K532,

2.6 LINCO01915 $2% miR-92a-3p JaiE

LINCO1915 5 miR-92a-3p f#- 7E45 A s, LI 6.
5 miR-NC Z41 M It , miR-92a-3p mimics 21 40 Jifs
WT-LINCO1915 %56 2 B 1 P F# I (P<0. 05) s miR-NC
ZH 5 miR-92a-3p mimics £ MUT-LINCO1915 9% % if§
TV s 22 S TS 1 L(P>0. 05) , L34 3,
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#£1 #£&4HHCT116 4 i F miR-92a-3p & LATS2, TCF21,
KLF4 mRNA RiX b3 (x+s)

A5 miR-92a-3p LATS2 TCF21 KLF4
S| 1.00+0.00  1.00+0.00  1.00+0.00 1.00+0.00
FPERTREZL 1.01+0. 19 1.02+0.20  1.01+0.19  0.99+0. 18
S E:) 0.47+0.07% 1.79+0.26% 1.82+0.30™ 1.80+0.31™
TUEIXIIEZE 1.02+0.19  1.01+0.19  0.99+0.18  1.01x0. 20
A 1.85+0.29"4 0.42+0.06™* 0.45+0.08 " 0.43+0.07"*
F 22.784 24.172 21. 843 20. 643
P <0. 001 <0. 001 <0. 001 <0. 001

*, 5o g kER, P<0. 05;#: 5 LA BAa kiR, P<0.05; A5
TAA R A, P<0. 05

LATS2 - e D 140 kDa

26 kDa

TCF21 - — R  ——
KLF4 — — —— 54 kDa

B-aCtin « ommm— — —— — 1 1 Da

sEgl LR LE4l TR R
R4 w2

E5 HEHCT1164H LATS2, TCF21 KLF4 E B &
F2 HJHAHCTI16 MR LATS2, TCF21 KLF4 EH%kiALL

By (x+s)

21 5] LATS2 TCF21 KLF4
ZHEUA 0. 75+0. 12 1. 14+0. 20 1.28+0. 24
VR IR 2 0.77+0. 14 1. 16+0. 21 1.25+0. 26
AR K 1. 560. 22" 1.72+0. 25" 1. 86+0. 34
TR AL 0. 7620. 14 1. 15+0. 22 1.30+0. 27
TR 0. 40+0. 07" 0.55+0. 09" 0.51+0. 10"
F 25. 646 12. 646 10. 688

P <0. 001 0. 001 0. 001

5 g i, P<0. 05;#: 5 L x4l P<0.05; A 5
TR R AL LA, P<0. 05

WT-LINC01915 3'UTR  5'-AAUGAUUUUAGAUCAUAGC-3'

3'-CUGACCUUUUCUAGUAUGA-5

NRUAREN

5'-UAGAGCUCUAGAUCAUACG-3'

miR-92a-3p
MUT-LINCO01915

Bl 6 LINC019155 miR-92a-3p &5 & i S5
%3 LINC01915 5 miR-92a-3p K130 [0 55 RIS (Fs)

WT-LINCO1915 MUT-LINCO1915

25

FOLR T POLRMHGE
miR-NC 4 1. 02+0. 14 1.01+0. 15
miR-92a-3p mimics 2 0. 42+0. 07 1.04+0. 16
t 6. 639 0.237
P 0. 003 0. 824
3 i

LINC ik Z < B AL OR ST IF I B B4 , To i i 8 A
JRIIRE , (H Al 9815 A0 A 1 OB ERIUE, I 2 5 5 R
Uy e S B LB s JE iR . BFSE R LINC i 2
S ARG AE T A AR AR SO AR T U A
PEO AT TR PS5 ) Zhou SFHGE , BT

FFRE T Mz ss, &5 R 8o, N85 B g i &
LINCO1915 F iR T 1E 5 A 45 B 4i i 5= NCM460,
UESE LINCO1915 76 A 45 B i TP IRk

AHIFFE ¢ W48 A RT-qPCR VARG IIE S , 444
21 B 2 e 38R ey B e UKL LINCO1915 3k iy T 1
ERRGE . ABFRIE BoR, A4l a0l T8 R
ZENG PR N N AN MG BB AR PR
FhE . LINCO1915 7 25 B Ji 40 A% HCT116 H IR
IR, R LSRR T A A G A RS S R BT,
F 2 W AT A8 o g A R s o BB SR BT . BRI
RN, REEMEAVE Y LINC 8%, H LINCO1915 1,
LA R M, (B LINCO1915 1845 45 % % 4
WA 2 AT R g LRI 1 T Bt — 2D 5T

miR-92a-3p J&— /N TR , AU S 5
YRR A T R R AR ZE A AT R LA
FeBh A 2 5 i O B A B 0 & R R R . AT
8 W , miR-92a-3p 78 W 1 g s 43k, L LATS2,
TCF21 ., KLF4 ¥ 52 FC# I8 P09 @ K g 40 i v
miR-92a-3p & ik, W] LATS2, TCF21 2 ik b A , % W
miR-92a-3p A LATS2 [ TCF21 3 3k , Hn] 45 9 41
JHE 1 % Pk AR ) A AT R e Ak, LINCO1915 A] #E [a]
miR-92a-3p/KLF4 {5 53 [ 2 5 45 B g 9 W & ED
RN R B KT N R o= 45 W 100 I 64 5w = e EE
HCT116 4 ffd 1 miR-92a-3p F ik T B, LATS2 .\ TCF21 .
KLF4 mRNA 58 [ &R T, T4 S Z 4w,
H. LINCO1915 5 miR-92a-3p fF 7E ¥ [7] K & . £ W]
LINCO1915 A 8 i) i85 45 B 9 240 B ' miR-92a-3p 36
ik, | LINCO1915 AT 411 ] miR-92a-3p 2 ik I [
LATS2, TCF21,KLF4 3% iK , & ¥ LINCO1915 #] fi¢ itk
miR-92a-3p FiAJf N4 LATS2 [ TCF21 KLF4 ik,

ZE |, LINCO1915 76 A\ &5 B i A e rp AR 2k, |-
P4 LINCO1915 35 AT AR 40 it () 38 58 275 5 1R 281
S, HEN 540 miR-92a-3p, [ LATS2 . TCF21 .KLF4
U S

[ &% 3Tk |
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