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[ E] a5 K48 IE% 15 RNA (long non-coding RNA , IncRNAD liliJé #H 5 84 5% 4 1 (lung cancer associated transcript 1,
LUCAT 1) X} & 3% H] 41 g J# (clear cell renal cell carcinoma, ccRCC)786-O 2 Jfd ()48 4 AT 4% i 1 i 5o J HoAE LA . ok - ik
BL20134F6 A 22017456 7 H B 88— N R Rl JRIMEMT F AR UIBR 1 40 41 ccRCC 12 i 21 23 R AH B IR e 55 A ZARE A, 2H 27
W B S W . ccRCC I bk 786-0 . ACHN .UM-RC-2 J IE B I JZ 41 i 5 KiMA B 9% 58 BUG » F qPCRIER I ccRCC
H AU A% H miR-199-a-5p JHIF-1o Al LUCATIT mRNA [¥] 3 IE , F CCK-8 S8 786-O 4H fid (1) 384 58 5% 77 , Transwell 1246 11
786-O 40 (113E R BE /7, W3¢ e 2 Bl 1 75 6 K 92 56 5 1IF LUCAT1 5 miR-199a-5p [ #E [ 4 ] 2% 2 , Western blotting S 56 il
LUCAT1.miR-199a-5p % HIF-1a 8 F &k 50, 45 & : LUCATI 7E ccRCC 4 ZLMI4H it % 786-O ACHN 1 UM-RC-2 t Bt s 3
K (FP<0.01) , W fIK LUCAT1 J& /] W] 2. 41| 786-O 41 Jid i) 384 5 AT A% (39 P<0.01) . miR-199a-5p 7E ccRCC 4 ZVMI4H il 5 H 41K
Fik ($ P<0.01) , StarBase $45 73 M7 45 5 B 7R LUCAT 1874 miR-199a-5p BHESTE H ARG, miR-199a-5p % LUCAT 1-Wt iR A 5
HATWAEARIHRITER (P<0.0 D5 MUK LUCAT 1 AT f: F#{K miR-199a-5p (7615 (P<0.01) . LUCAT1 7£ 54 4t miR-199a-5p F U4 1) 786-0
41 ARFE {HE LUCAT 1+miR-199a-5p AR AUAHEE LK) 786-O A HEI 10 5 (P<0.05 B P<0.01) . % 4% miR-199a-5p #4114
] 786-0 41 A 1 HIF-10. mRNA Fl1 8 [ 3 ik /K P+, i LUCAT1 id 383 A 3 4% 20 B (P<0.05 3% P<0.01) o %44t miR-199a-5p
BLALA 441 786-O 21 N 138 FE AL 2 , 17 % 4 LUCAT 1 AT 38 737 B % %% miR-199a-5p A5 #8041 %F 786-O 4 i 3t 5 A 1L £% 1) 52
(P<0.055% P<0.01). £ #: IncRNA LUCAT 1 JEIAE[A1ETT miR-199a-5p/HIF-1a FIZEIE MG E ccRCC H R FELIE RN -
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IncRNA LUCAT1 facilitates the proliferation and metastasis of clear cell renal cell
carcinoma 786-0 cells via regulating miR-199a-5p/HIF-10 axis

LIN Qiling’, CHEN Chang" (a. Department of Nephrology; b. Department of Gastroenterology, the First People's Hospital of Yichang,
the People's Hospitol of Three Gorges University, Yichang 443000, Hubei, China)

[Abstract] Objective: To investigate the effect of long non-coding RNA (IncRNA) lung cancer associated transcript 1 (LUCAT1) on
proliferation and migration of clear cell renal cell carcinoma (ccRCC) 786-O cells and the underlying mechanism. Methods: A total of
40 pairs of pathologically confirmed tumor tissues and corresponding adjacent normal tissues from ccRCC patients, who underwent sur-
gical resection in the Department of Urology, the First People's Hospital of Yichang during June 2013 and June 2017, were selected for
this study. ccRCC cell lines (786-O, ACHN, UM-RC-2) and normal renal epithelial KiMA cells were also used in this study. qPCR was
used to detect the mRNA expressions of LUCAT1, miR-199a-5p and hypoxia inducible fator 1a (HIF-1a) in above mentioned tissues
and cell lines; CCK-8 assay was used to evaluate the proliferation of 786-O cells; Transwell assay was used to evaluate the migration of
786-0 cells; Dual luciferase reporter gene assay was performed to validate the relationship between LUCAT1 and miR-199a-5p; and
Western blotting was conducted to detect the effect of LUCAT1 and miR-199a-5p on the protein expression of HIF-1a. Results:
LUCAT1 was significantly up-regulated in ccRCC tissues and cell lines (all P<0.01), and its knockdown significantly inhibited the pro-
liferation and migration of 786-O cells (all P<0.01). miR-199a-5p was low-expressed in ccRCC tissues and cell lines (all P<0.01), Star-
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Base analysis showed that LUCAT1 contained a conserved target site for miR-199a-5p. miR-199a-5p exerted significant suppression
on the luciferase activity of LUCAT1-Wt (P<0.01), and LUCAT1 knockdown significantly reduced miR-199a-5p expression (P<

0.01). LUCAT1 was low-expressed in 786-O cells transfected with miR-199a-5p mimics, however, it was attenuated after co-transfec-

tion with LUCAT1. The mRNA and protein expressions of HIF-1a in 786-O cells transfected with miR-199a-5p mimics were up-regu-

lated, which was then reversed by LUCAT1 over-expression (P<0.05 or P<0.01). miR-199a-5p over-expression suppressed the prolifer-
ation and migration of 786-O cells, which was partially attenuated by LUCAT1 transfection (P<0.05 or P<0.01). Conclusion: LUC-

AT1 exerts oncogenic function in ccRCC via regulating miR-199a-5p/HIF-1a axis.

[Key words] long non-coding RNA (IncRNA); lung cancer associated transcript 1 (LUCAT1); miR-199a-5p; HIF-1a; clear cell renal

carcinoma; 786-0 cell; proliferation ; metastasis
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' 41l J#td % (renal cell carcinoma, RCC) /2 10 ff 3=
BURRE R 2 — , 15 % B 41 )i 9% (clear cell renal cell
carcinoma, ccRCC) & L F Z I M 7 —1, HEIRTF
ARUIBR AT DUAT BHIETT ccRCC AEATSH 20%~40% [1)
B R R IR R B A R, KRR Y RNA
(long non-coding RNA , IncRNA)»& — & it 200 M %
TR ARG b RNA , JLAE 2 Ff AR 1) A K 7 v (1 4
Fid sk 2 FpLE R R 3R I8 . IncRNA 25 1 i
T AN IG5 AR 2R 4ED . BE TR AE 2 Rl i
L4 K I IncRNA [ 2% 1 . 7E ccRCC ¥ & AL FIR Ji&
11, IncRNA t8 B A HZAE AT, 411 IncRNA ZNF180-2 /2
ccRCC FilJa i1 — N EWbr B )P IncRNA CADMI-
AS1 KL T M5 ccRCC HiJa AN RA K. thsh, H it
FEFR W], LUCAT1 RJ i #0f1) KISS1 ) 2 3k g 2t i
F1) M e 2R P ) IT R AR 2% . SR, H AT LUCATI 7£
ccRCCHPHERMLEIANE . /N RNACmicroRNA,
miRNA) 52— Fft Y I E AR 4 5 /) RNA L 205 20 4>
e A% IR , v i B ) B A5 2R R mRNA (1) 37 -5 4
Gt X B0 AN ) B mRINA P it T R 4% 85 LA
F® . miRNA I 45 8 5072 (g 3k s ] o g 24
J P 38 5 AR 2% R TR 24 1 T T R $E AR AR
I BF FEE198 B, miR-199a-5p 7 22 Fft 2578 )3 i
L HEAE A, 01 miR-199a-5p A i i §1 7] SNAT1 1161
IR B 3L kTR e 1 3E J2 , miR-199a-5p 7] 3 ik 4 i)
CCRY7 #0441 JB5 e g 2000 JH ) e A% S8 M g 1 bR e A=
KA iy At i A T R SEUROER S, B Y v R T R
A5 T AT 1aChypoxia inducible factorlo, HIF-10) 7]
LIRS G S g & AE B R 18] 5 4% 4K Cepithelial-mesen-
chymal transition, EMT) , {i& 3 i J83 48 Jif 53 Joit 44, A& i
Jed L8 TV B, 5 BBUM R A0 A AR IR e R .
FLMF B, HIF- 1o A1 G S EBIMER 252 74 (G protein-
coupled estrogen receptor, GPER) f) 4 H.1E F 5 FL iR
TEM SR I K7 WA % . HIF-1a B3 I A
Bz AR AR -3 R N b E W T A R 4 L %) 164 5 s T
miR-199a-5p 7] # [1] i % HIF-1a IR IE DA K&
WFFE HHAIE S, 20 7R 3 miR-199a-5p AE 31 HIF-10 {12

HERTF IR iR g 3E U9, miR-199a-5p/HIF- 1o fE 4%
JH- 92 410 L ) Warburg 2508 ke 36 = BE R0, (HT
miR-199a-5p #EfEH] T HIF-1a%t ccRCC HIWERI L
RIEAE B . A5 38 I PR ccRCC ZHZAFNAH g b
LUCAT1/miR-199a-5p/HIF-1a 2 [8] ({115 5% & , i
7 ccRCC 1A RATL S AL 1 37 1 R 2%

1 MR57EE

1.1 B8R mie F R E 2K 5

20136 HE2017TFE6 HHEETHF — AR
[ Bt ik FRAMEHT F ARG YT 1 40 B ccRCC i 4H 21
TR N P9 55 L ZRRE A , 20 2185 2095 BELAG: 2 12 T I
o PP 8 AR AT ARAT AT, R AR A I B8 [
ST . b S 28 ) i 12 ], PR AR S 47.5
% (19~72 %) . ZHEF M TNM 73 #2017 AJCC 5
J\HR)  THA 15 451, T 19 451, TIL3A S 451, TVIA 1 451, iR
FARUTH HFRHEB IR ER. A RErE
HHZURI IR IR ORAE B AR NI, T--80°CUK A
TRAF o A ZURE A IR IR o 0 883 I 2538 R0 15 A
+ B 7007 AR LR D2 AR PR D3 et

ccRCC 41 il ¥k 786-O+ ACHN 1 UM-RC-2 % IF
WO E A R KiIMA 11 {3 3€ E ATCC /A 7]
(Manassas, VA, USA) . a4 IfiLiE & RPMI 1640 17 77
Mg H 3 Gibeo /A7 (Grand Island , NY , USA) , 5 %
= /4% 55 A E 3£ 1H Thermo Fisher 22 7] (Waltham, MA,
USA), pcDNA3.1 JURzIE A 35 [F Sigma 24 7] (St. Louis,
MO, USA), Lipofectamine 2000 (Invitrogen)  RIPA %4
fifE 2% P < Transwell 150771 & - miR-199a-5p mimic DA A&
B 14 X6 B8 ) (mimic ctrl) 19 B  [# Ribobio 24 & ()
IS T2, F ED , TRIzol i 57 (Invitrogen) - MMLV ¥
# 3% (Invitrogen) - SYBR i /& 1 EX TAQ I1 ¥ [
TaKaRa 2 7] CR %, i 7, 1 [E ), CCK-8 il 7 &
DNA %1% # B2 Al pMiR-Reporter £ 74 ) F 35 [ MCE
/5 @ (Monmouth Junction,NJ, USA).
12 miadesk

¥ ccRCC 41l i #k 786-O+ ACHN 1 UM-RC-2 }¢
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IE% B R4l i R KIMA B T3 10% fif 4 I 35 1
100 U/ml (Invitrogen) ff] RPMI 1640 5 7% 4t f , /£
37 °C.5% CO, M IE R B A P R 7%
13 miast

AR A [ A B R AS B O B FE S Rk =
poly-A J& ) 4 K LUCATI J# %) , 3 IV 50 % 3| peD-
NA3.1 ki . i Bl S IR A IR A 7] 1%
TH A B sh-LUCAT1 @il LUCAT1 IR 1A . fR4fE
1) 3 7 19 38 B 5 , 4 ] Lipofectamine 2000 K sh-NC.
sh-LUCAT1 1 miR-199a-5p mimics.mimics NC 47 5
YL N FLIR R 55 9711 786-O Al , #5448 h )5
Tor A Ge R e
1.4 qPCR k45 M| ccRCC 48 22 #= 4@ JL ¥ miR-199-a-
5pHIF-1a#2 LUCAT1 mRNA #9 & i

MV R 20 23R 48 i b B TRIzol 328 57 $2 B 2
RNA, H MMLV 1 % 55 Jiig 1 47 380 %% 5%, 3K 15 cDNA.
£ ABI 7500 52Hf PCR %4t |, % F SYBR Filii 5] EX
TAQ 11 4% HE il 3 75 1) 1 B kAT 58 B 50 I SR 5 i e
% (qPCR) , [ B 461N : 95°C i A8 1% 10 min, 95°C 15
$.60 °C15 s, 45 MG, JRELKGAE 5 iR E A 60 °C.
PL GAPDH A& ill LUCAT1 Al HIF-1a 335 7K *F- (1)
%, LLUG6 NI miR-199-a-5p F A 7K -1 A 2, K H]
224 14t 57 miR-199-a-5p . HIF-1a LUCAT1 ] £ ik
Ko ST HI N 1,

#1 qPCR3|¥IFF
Tab.1 Primer sequences for gPCR

Gene Primer sequences
LUCAT1  F:5-ACCAGCTGTCCCTCAGTGTTCT-3'
R:5'-AGGCCTTTATCCTCGGGTTGCCT-3'
miR-199a-5p F:5-ACATTCCAGCTGGCCAGT-3'
R:5-TGGTCGTGGAGTCGTCG-3'
GAPDH  F:5-AGCCACATCGCTCAGACAC-3'
R:5'-GCCCAATACGACCAAATCC-3'
HIF-1a F:5'-GGGAGAAAATCAAGTCGTGC-3'
R:5'-AGCAAGGAGGGCCTCTGATG-3'
U6 F:5'-CTCGCTTCGGCAGCACA-3'
R:5'-AACGCTTCACGAATTTGCGT-3'

1.5 CCK-8 % I 4] 786-0 %@ i 64 38 74 At

Z: M CCK-8 12 1t B 45, 4 7% G4 5 1) 786-0 4
L CAAE AL 1x10° 440 f i 1 96 FLEE TR AR L B fL S
FEFARF100 pl, 323 F AT (U 72 55 4 41 i
SR 1,234 do BRI TE] S I B FL TN 10 Wl
CCK-8 |, 37 °CUk 235 95 2 h 5 & L8557 , M B
X R FLUR 2, FH AR OO 18 I K 450 nm Ak (10 %5 FiE
(DED , CLAEY DB ) BB 22 7= 48 1 15 B g 7 (1) K

/N, B S 3 FLIB) A 22 ) 184 5 i 4%
1.6 Transwell 5% 345 786-0 #a it &9 3L 4% f8 /7

L S A R A N E R 6 FLIR L B
HE2 M FL. 786-0 4l BVFE L IME R 7R 3 1
FE 0 AL, T E 500 pl F AR 4 L
10% G 2E 175 1Y RPMI-1640 35 75, B59%24 h ),
SR EMI L FERIMAREPRENTE
(R D S AR NS 3 ) 4 B SR R I [ 7, 98 S FH 4
mn S th . 7RSI B R N REMLIEEL S M LET (B dE
JEE () R S A D, TR NN =R A IECE
1.7 3¢k & B AL B4R 45 52 12 309E LUCAT1 A= miR-
199a-5p 89 3216 X %

DNA £ #% 1 2 A1 pMiR-Reporter % 44 F T4 &
9¢ 6 & W 15 #4& (pMiR-LUCAT1-Wt/pMiR-LUC-
AT1-Mut) . pMiR-LUCAT1-Wt B pMiR-LUCATI-
Mut F1 miR-199a-5p mimics 5%, mimic ctrl 3£ %% 4% 786-
O 4l , 7255 G4 I 48 h A F XU ' FR B4 5 I e FL 2%
6 E B M, 3756 LUCAT1 A1l miR-199a-5p F % [t
1.8 WB 5 % 4 M) LUCAT1.miR-199a-5p *F HIF-1a
AR EGT R

F & & E B0 )R S 20 1) RIPA 22742 ph il
il % ccRCC 41 PR 2L R« NN 2R 11 5 BF 5 1T SDS-
PAGE ¥ # RIRH IR AT 4E R B F o 5% Tl 4 W3t ]
J& FIHIF-1a—35(1:1 000) #13t GAPDH(1:2 0003
PRI IR . PR G , F ES B S E  R 48 5 1
HRP —H1(1:2 0000 —i&&# & 1 h. BT H3IEFX
B, THE KA
1.9 %itsan

qPCR.Wb.MTT. Transwell %5 52 5% 35 # & 3 K,
K SPSS 20.0 #4347 G5 v E4 4 Bt » F GraphPad
Prism 7 A2 B o FF6 IEZS 20 A 17 5 20 DA
xEs RN, PARLIE AR H ek e, 22 1A LLIRCR FH B
NE T Z 0. LLP<0.05 8 P<0.05 /R %76 4t

2 &% B

2.1 LUCATI /£ ccRCC Az fetmf & b £ 35 & A
qPCR AT 25 R R , 59 55 L2 LLEL , ccRCC 41
2t LUCAT1 35 w3 8 (P<0.01, B 1A) ; 5 KiMA
I AB L4, ccRCC 41 & 786-O - ACHN Al UM-RC-2
LUCAT1 ik /KF &3 L (3 P<0.01, & 1B, iEFF
LUCAT 1K 7K T # = 11 786-0 41 iU i3k 47 5 4L 5256
2.2 SAK LUCAT1 ¥ 47 #) 786-O #m i, 4 38 54 Am it 45
qPCR Al 45 L iR, % 4% shLUCAT1 J5 , 786-O
4 f s LUCAT1 1A 7K1 B & iy T 06 HE 2H (P<0.01,
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K 2A) , R BHALE 786-O 4l il B Dh ) 2 T LUCATI g
R4 R . CCK-8 SLIa G M 45 5 B 7 , Mi{ik LUCAT1
] B 2 ] 786-0 4 B 38 SE BE 1 (P<0.01, I 2B) .

A
3k

ar
= ooooO
< QaQ°
8 2t Oooc DOO
= AA s oY
5 Y
£ Sapadt  oomdngo
S %60
51 & .
b
= Ap A
- A

0 Al

Para-tumor tissues Tumor tissues

Transwell 5256 45 B 7R, f fi LUCAT1 7] B 5 4101 i)
786-0 4l ffu 1 iE £ HE /1 (P<0.01, K 20) .

*%k
2k k kk T

Expression of LUCATI

KiMA UM-RC-2 ACHN 786-O

"P<0.01 vs Para-tumor tissues or KiMA cell group
A: The expression of LUCAT1 in ccRCC tissues; B: The expression of LUCAT1 in ccRCC cell strains
El1 LUCATI1 £ ccRCC B4RFN4RBAER R AR IX
Fig.1 Expression of LUCAT1 in ccRCC tissues and cell strains
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Time (¢/d)
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NC sh-LUCAT1

“P<0.01 vs NC group
A :Knockdown of LUCAT1 expression in 786-O cells after sh-LUCAT1 transfection; B: CCK-8 test to detect the effect of LUCAT1
knockdown on 786-O cells proliferation; C: Transwell test to detect the effect of LUCAT1 knockdown on 786-O cell migration
2 TiFLUCAT1 X} 786-0 ARIE5E AT # Y20 (x200)
Fig.2 Effect of down-regulating LUCATT1 on the proliferation and migration of 786-O cells(x200)

2.3 miR-199a-5p #£ ccRCC 48 LAt it 7 F Z 4K & A
qPCR S 46 55 R BoR , 5 55 H 2L B, miR-

199a-5p 7£ ccRCC 21 21 ALK I (P<0.01, E 3A) ;

5 KiMA 41l ffd b % , miR-199a-5p £ 786-O ACHN Al

UM-RC-2 41 fifd & ik % i& (P<0.05 5¢ P<0.01, K]

3B).

2.4 LUCATI ¥z &4 Al miR-199a-5p

It StarBase 040 ZE AT T WIS B 2E T, 45
R 4A) 7R, LUCAT1 % miR-199a-5p 1R 57 H
PRAL o W5 6 2 AR I 45 3 (1 4B) 2 7 , miR-
199a-5p % LUCAT1-Wt f%¢ 6 2% g 35 1t 2. A5 BH 2 1)
0 (P<0.01) , {EX} LUCAT 1-Mut 4 14F Fi A #H
o qPCRATIN 45 27w , i fl LUCAT1 v] BH 2 3 =y
miR-199a-5p [ % i%& (P<0.01, B 4C) . bik& B
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B, LUCAT1 5 miR-199a-5p 2 [AI 7 AE S8 A1 FH 26 & o
2.5 4 % miR-199a-5p mimics 47 %] 786-0 m it &4 3%
78 Fe 1L A% A

# miR-199a-5p mimics ¥% 4+ #1| 786-0 4Hl i , &
DI 7 miR-199a-5p it R A BLA (K 5A) . CCK-8
SEI o, 1t 3% miR-199a-5p 7] B & 411 41 786-O

41 3G 5E RE /1 (P<0.01, €] 5B) ; Transwell 256 45
iR, 1T R IE miR-199a-5p 7] B & F£ K 786-O 4 Hd (1)
TR N (P<0.01, B 5C) . Fikgh RRW, Y
miR-199a-5p mimics X 786-O 41 g [ 5 FIEFE BA
BH 2 R A

—_
W
1

—

(=1
T

*

..|
_|

Expression of miR-199a-5p
*
*

(=]

KiMA UM-RC-2 ACHN 786-O

"P<0.05, "P<0.01, vs Para-tumor tissues or KiMA cell group
3 miR-199a-5p 7£ ccRCC AR (A) A4k (B) R AYFRIE
Fig.3 Expression of miR-199a-5p in ccRCC tissues (A) and cell strains (B)
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[
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5’UUAAGUACUGAAUGUACACUGGU 3’

I N O

3’CUUGUCCAUCAGACUUGUGACCC 5’

5’UUAAGAUCUGAAUGUAGUGACCU 3’

C
&
o:\% 2.0 oo
=) | )
S,“I_ 1:5
g
= 1.0
g
‘%z 0.5
3
s
% 0
5 sh-NC sh-LUCATI1

"P<0.01 vs Ctrl or sh-NC group
A: The binding site between LUCAT1 and miR-199a-5p; B: The effect of miR-199a-5p on LUCAT1-Wt and LUCAT1-Mut was verified
by luciferase reporter gene experiment; C: Effect of knockdown LUCAT1 on the expression of miR-199a-5p by qPCR
4 LUCAT1 7 5 miR-199a-5p L [A145 &
Fig.4 The binding between LUCAT1 and miR-199a-5p

2.6 LUCATI il iT 47 %] miR-199a-5p # 42 i HIF-1a
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7 > miR-199a-5p £ LUCAT 1 %35 ) 786-0 4l g b 4
i5 N, {H7E LUCAT 1+miR-199a-5p mimics FE 54 4L (1)
786-O 4R H LI % . % 4 miR-199a-5p mimics 1]
786-O 4l HIF-1a mRNA Fl2K (4 75 7K FEAK , 1

LUCATI i RIE A HAZ AN (P<0.01, E 6A B C),
FHH LUCAT1 AT LA i 401f1] 786-O 41 H 1) miR-199a-
Spifi T HIF-1a IR IA. FiRE5 R, LUCAT1 7] i@
I 01 miR-199a-5p 17 1 15 HIF-1a 15214 .
2.7 LUCATI i@ if #7 %) miR-199a-5p 12 3t 786-0 %@
JiL 84 35 78 Ao 3T A%

CCK-8 52 6 4 Il 45 2 2 75, %% 4% miR-199a-5p
mimics 1] 786-O 2 il ¥ 3 58 A1 1T # (35 P<0.05, &
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TA) , T % LUCAT1 #] 54> 14 FR % % miR-199a-5p  P<0.01, & 7B). _EiR45 R EH], LUCAT1 w] @ i 41|
mimes X 786-O 41 g 14 5 A1 3T F% 4 52 Wi (P<0.05 8%  miR-199a-5p 17 786-O 4 i fy B A AL F2 o

A B
lr?)‘ 20, ~ L5[ -eNC - miR-199a-5p mimics
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