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Long non-coding RNA LINC00342 promotes proliferation, migration and invasion of clear cell renal cell
carcinoma cells by targeting microRNA-384

XIE Wen-jie, LEI Kun-yang, SUN Ting"
Department of Urology, The First Affiliated Hospital of Nanchang University, Nanchang 330006, Jiangxi, China

[ Abstract ]| Objective To investigate the role of long non-coding RNA (IncRNA) LINC00342 in clear cell renal
cell carcinoma (ccRCC) and its mechanism. Methods The expression of LINC00342 in ccRCC tissues was analyzed by
the Gene Expression Profiling Interactive Analysis (GEPIA) database, and the relationship between LINC00342 expression
and patient survival was analyzed. The expression of LINC00342 in ccRCC tissues and ccRCC cell lines was detected by
quantitative polymerase chain reaction (qQPCR), and its correlation with the clinicopathological characteristics of patients was
analyzed. The ccRCC cells were divided into small interfering RNA group, negative control group, and blank group. The
effects of LINC00342 on the proliferation, migration and invasion of ccRCC cells were verified by cell counting kit 8 (CCK-8)
assay, scratch wound healing assay, and Transwell invasion assay. The expression of proteins involved in the epithelial-
mesenchymal transition (EMT) pathway was detected by Western blotting. The target genes of LINC00342 were predicted by
bioinformatics, and the targeting relationship of LINC00342 and microRNA (miRNA)-384 was validated by dual-luciferase
reporter gene assay. Results The analysis of the GEPIA database showed that LINC00342 was highly expressed in ccRCC
tissues, and the patients with high LINC00342 expression had a low overall survival rate (both 2<<0.05). The qPCR results
showed that the expression of LINC00342 was significantly increased in both ccRCC tissues and ccRCC cells (both P<<0.05).
The patients with high LINC00342 expression had larger tumor size and later clinical stage (both £<<0.05). Silencing the
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expression of LINC00342 by small interfering RNA inhibited the proliferation, migration and invasion of ccRCC cells (all P<<

0.05), down-regulated the expression of vimentin and N-cadherin, and up-regulated the expression of E-cadherin (all £<<0.05).

Bioinformatic analysis showed that miRNA-384 had a binding site with LINC00342, and the results of dual-luciferase reporter gene
assay indicated that miRNA-384 was one of the downstream target genes of LINC00342. Conclusion LINC00342 can promote the
malignant phenotype of ccRCC cells. miRNA-384 is one of the downstream target genes of LINC00342.

[ Key words | kidney neoplasms; clear cell carcinoma; long non-coding RNA; LINC00342; microRNA-384; epithelial-

mesenchymal transition; bioinformatics
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Tab 1 Sequence of primers

Gene Forward primer (5'-3") Reverse primer (5'-3")
LINC00342 TCCCACTCATGAGACCACAC CCAGGGAACTCAGAGGGTTT
miRNA-384 TGTTAAATCAGGAATTTTAA TGTTACAGGCATTATGAA
p-actin CATGTACGTTGCTATCCAGGC CTCCTTAATGTCACGCACGAT
U6 AAAGCAAATCATCGGACGACC GGGGTCGTTGATGGCAACA

LINC00342: Long non-coding RNA LINC00342; miRNA: MicroRNA.

1.7 Transwell 5% 34 | 28 e 12 2 48 1 FHLTE
Transwell /N 1 IR T K ( 32 F Corning
ONED) , FEHBERE S & . fE R ETIA 600 pL
T 20% FBS AU FE 3L, LA Transwell /NZE K540
MoERTEAE . B0 E R R R R, fE
A 200 pL 7 2X 10° IR AR, B 97
24 h AR 2N g gy, IR E, 0.1%
gy, X JE7E B TR L T
1.8 & & R P kA b R R) FT 4446 (epithelial-
mesenchymal transition, EMT ) il 3% 48 % & & &)
#i&  FHRIPA 2l (RIRAE/REY R A
B2 ) 24 240 i J5 42 I8 (1 BT, I BCA MLk
DU e 4 B 1 vk B2 . B SDS-PAGE 43 5 85 11
T, H5%%% % PVDF i . % PVDF L 52 &M
(vimentin ) | PFZEF5HEZE (N-cadherin ) F1 I 7 45
%% (E-cadherin) $ifk (% [E Abcam A Fl ) WEH
WG, B5  (%E Abcam A ) B EH 1 h,
Boa B (R RAE YR AR A F ) XF
PVDF JEHEFTIUR, 3BT 45 45l 1K BEAEL
1.9 LINC00342 T # ¥4 o9 Foml & B e F
Starbase [ 3 Fll LncBook (#f& 4 Fiilll LINC00342 #Y
T WAy 7, JFil S qPCR Wil a3k, SR i
LINC00342 5 miRNA-384 By 45 & 07 5, %4
A LINC00342 ()8 A= 1 (wild type, WT ) FIZE48
A (mutation, Mut) 55075, #E H 1K FUR K
B BRI i) [ DU AR (1
W) AR ] OB LINC00342-WT £ LINC00342-
Mut #) H # 57 Rz 2 5] 5 miRNA-384 mimic £l NC
mimic [ PEAEYRHE ( L) A RAR | 3G
YA, LY 48 hm, (N R A S 3L R 5L 5
R R GG R MY . HOE RSP
JPEUNR : wEOCRBEE M= K LR M/
T B s G R WG

110 %it 5432 {fi Jf] GraphPad Prism 7.0 %% {:
B R gt ot . BIEASS AT GOR L
Xt 2w, A SR IS, REAS ¢ 4G B0 Bl L R R
T2 BARSSARTFREGORNL iP5 R,
21 1B AR B AR 56 THECTE R LA EIORT T 4y
BN, HRHECR ¢ K. R0 SR
log-rank ¥4 . e /KHE (a) 4 0.05,

2 &% B

2.1 LINCO00342 7 ccRCC 2027 B #m it ¥ ) % ik &
Hls R ZESL GEPIA B FEHras iR, 55
HAUH L, LINC00342 7 ccRCC ZHE R ik ( P<
0.05) , Jf H LINC00342 /& % ik (1) & B A 17 R
ik K 23k B & (P=0.0018, K1), qPCR
I 485 R G, 5 98 5% 41 4R HK-2 40 A L,
LINC00342 7£ ccRCC 2 Z1F1 5 Ff ccRCC 4 s &
PR ERIE, ZRYA5TFE X (P#<0.05,
K 2) . LINC00342 £ ccRCC 4l i % 786-O FiI
OS-RC-2 ikt m, Pk sk 2 Fraiig R H T
JEEESS . AR LINC00342 A1 P %1 ( 8.396 ) ,
¥ 65 Bl ccRCC JBE - hm ikl (n=32) FKER
K (n=33) . 5% BI/R, LINC00342 i £k 1)
ccRCC B M EARTE R . IR/ (P ¥<
0.05, £2) .

2.2 LINC00342 2 ccRCC %8 Ji& 3 38, it #% B AZ
%6y, CCK-8 SLH 45 R, FIH siRNA UL
2k LINC00342 fig % #1 il 786-0 F1 OS-RC-2 4 Jitd )
HBERE 1 (P349<<0.05, K 3) . KR @A LK 4,
B R, DB LINC00342 1] ffi 786-O il OS-RC-2
ANIEAER RE 10 (P $4<<0.05, E4) . Transwell
SIS EE R R, siRNA 41 786-O Fil OS-RC-2 4l g 114
1RZBRE LT NC 4l Je s Xt R4, =R A501
B (PH<0.05, BI5) .

2



556 W1 IO, S5 KRAEEIE SRS RNA LINC00342 3 11 ¥ 17] i RN A-384 fi 15 375 HH 4 i i A Ay o T8 S 42258 . 617 -

6 -
s 1.0ng. —— Low expression n=256
M- — High expression n=257
51 ’ .. —
a § 0.8 o\ P=0.001 8
< d ; .
3 ; g
S 41 o g
Q e —_
Z 3 § A g 0.6f
= : H E
S 31 3
= o —
.S b = 0.4f
2 i o)
o] - L >
- 5
M 0.2f
%
;7' ‘f 0 L L L L \ , B
= Ll A 25 50 75 100 125 150
Tumor Normal Time/month

n=>523 n=100
Bl 1 LINC00342 % ccRCC AAPHIRERESBEDEFRNXER
Fig1 Expression of LINC00342 in ccRCC tissues and its relationship with overall survival rate
A: Expression of LINC00342 in ¢ccRCC tissues and paracancerous normal renal tissues ((P<<0.05); B: Overall survival rate was
decreased in patients with high LINC00342 expression. The data were from the Gene Expression Profiling Interactive Analysis
database. LINC00342: Long non-coding RNA LINC00342; ccRCC: Clear cell renal cell carcinoma.
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Fig2 Expression of LINC00342 in ccRCC tissues and cell lines
A: Expression of LINC00342 in ccRCC tissues and paracancerous normal renal tissues ((P<<0.05. n=65); B: LINC00342 was highly
expressed in 5 kinds of ccRCC cell lines (A498, 786-O, ACHN, 769-P, and OS-RC-2), with the highest expression in 786-O and OS-
RC-2 ((P<<0.05. n=3, x=s). The expression of LINC00342 was detected by quantitative polymerase chain reaction. LINC00342:
Long non-coding RNA LINC00342; ccRCC: Clear cell renal cell carcinoma.
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Tab 2 Relationship between LINC00342 expression in ccRCC tissues and clinicopathological features of patients

n (%)
Clinicopathological feature N High expression Low expression P value
Agelyear 0.896
<60 31 15 (48.4) 16 (51.6)
>60 34 17 (50.0) 17 (50.0)
Gender 0.694
Male 37 19 (51.4) 18 (48.6)
Female 28 13 (46.4) 15 (53.6)
Tumor size/cm 0.044
<4 22 7 (31.8) 15 (68.2)
=4 43 25 (58.1) 18 (41.9)
Robson stage 0.003
I-1 26 7 (26.9) 19 (73.1)
m-1v 39 25 (64.1) 14 (35.9)
Lymph node metastasis 0.107
Positive 28 17 (60.7) 11 (39.3)
Negative 37 15 (40.5) 22 (59.5)
Distance metastasis 0.492
Positive 23 10 (43.5) 13 (56.5)
Negative 42 22 (52.4) 20 (47.6)

ccRCC: Clear cell renal cell carcinoma; LINC00342: Long non-coding RNA LINC00342.
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Fig 3 Silencing of LINC00342 inhibits proliferation of ccRCC cells
A: 786-O cells; B: OS-RC-2 cells. "P<<0.05 vs NC group and blank group at same time point. n=3, x=s. The cell proliferation was
detected by cell counting kit 8. LINC00342: Long non-coding RNA LINC00342; ccRCC: Clear cell renal cell carcinoma; siRNA:

Small interfering RNA; NC: Negative control.
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Fig 4 Silencing of LINC00342 inhibits migration of ccRCC cells
"P<<0.05. n=3, Xx*s. The cell migration was detected by scratch wound healing assay (40X ). LINC00342: Long non-coding RNA
LINCO00342; ccRCC: Clear cell renal cell carcinoma; siRNA: Small interfering RNA; NC: Negative control.

siRNA NC Blank

o --

o - - -

2501 * § * . .
Il siRNA
2001 CONC
[ Blank

—_
(=3
(=

Cell number (per field)
O I
(=] (=]

(=]

786-O OS-RC-2

5 TLEK LINC00342 #1#] ccRCC HMHIERZE
Fig 5 Silencing of LINC00342 inhibits invasion of ccRCC cells
"P<<0.05. n=3, x%s. The cell invasion was detected by Transwell assay. Crystal violet staining (200 ). LINC00342: Long non-

coding RNA LINCO00342; ccRCC: Clear cell renal cell carcinoma; siRNA: Small interfering RNA; NC: Negative control.
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Bl 6 iE LINC00342 #% ccRCC I EMT #HXE A MFRIX
Fig 6 Silencing of LINC00342 inhibits expression of EMT-associated proteins in ccRCC cells
A: 786-0 cells; B: OS-RC-2 cells. "P<<0.05. n=3, x=+s. The expression of proteins was detected by Western blotting. LINC00342:
Long non-coding RNA LINC00342; ccRCC: Clear cell renal cell carcinoma; EMT: Epithelial-mesenchymal transition, GAPDH:

Glyceraldehyde-3-phosphate dehydrogenase; siRNA: Small interfering RNA; NC: Negative control.
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hsa-miRNA-384 3’'-AUACUUGUUAAAGAUCCUUA-5’

LINC00342-WT 5’'-UCUGCUUUACUGCUAGGAAU-3’
LINC00342-Mut 5’'-UCUGCUUUACUGGAUCCUUU-3’' ¢

215, B NC mimic 2150, B NC mimic
= — . L. = — . ..
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B 7 miRNA-384 2 LINC00342 H#85F
Fig7 miRNA-384 was a target gene for LINC00342
A: Bioinformatics predicted the downstream target genes of LINC00342; B: Quantitative polymerase chain reaction results
showed that silencing of LINC00342 increased the expression of miRNA-384; C: LINC00342 had a binding site to miRNA-384;
D, E: Luciferase activity decreased in 786-O (D) and OS-RC-2 (E) cells transfected with LINC00342 WT in combination with
miRNA-384 mimic. P<<0.05. n=3, x+s. miRNA: MictoRNA; LINC00342: Long non-coding RNA LINC00342; siRNA: Small
interfering RNA; NC: Negative control; hsa: Homo sapiens; WT: Wild type; Mut: Mutant.
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