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HE: B A K#EIFHIBRNA (long non-coding RNA, IncRNA) iliji A 5<% 5%
)1 (lung cancer associated transcript 1, LUCATI1) i#iImiR-199b-5p/A ¥4 & &
11 (A-kinase anchoring protein 1, AKAP1) {5 S Hi{e HE R INLE] . ik IR
££20204 1 H 22021410 H 72 B i 37 #8 XN B 2= Bt 2k AT F= AR I8 97 1K 80151 - 4t fifa e
(hepatocellular carcinoma, HCC) &35 1) JJw 55 H bR A, R HRT-qPCRAL M
LUCAT1. miR-199b-5p. AKAP1 mRNA/K V. #Huh7. HepG24H M i 47 A [A) 5% 4,

pHRi-si-NC. pHRi-si-LUCAT 14} 7| #4 J¢ 2 Huh7. HepG24i/fd, pHRi-si-LUCAT1HI
pHRi-anti-miR-NC. pHRi-si-LUCAT | flpHRi-anti-miR-199b-5p. pHRi-si-LUCAT 1!
pHRi-NC. pHRi-si-LUCAT1HIpHRi-AKAP1 4} 334 4L S Huh7. HepG24fid. %
o Z R 15 I IFLUCAT 1 4 miR-199b-5p. miR-199b-5pXt AKAP1 )45 % 5 ; EdUHL
o, RIYR S M Transwell S A0k M4 M B4 58 . T B Al 28 68 J7; RT-qPCRAES I 4H A
LUCATI. miR-199b-5pFIAKAPI mRNA/K-¥; Western bloth A HIKi67 . %55 JE
H AR (matrix metalloproteinase, MMP) -2, MMP-97K>F-. 1120 R #t i o 2%
JepHRi-si-LUCAT 1 [JHuh 740 jg 2%, 30 d/5 e M AR . fiE. LUCAT]. miR-
199b-5p. AKAP1 mRNA. Ki67. MMP-2. MMP-9/KF-. Z58R O 555 HL ML,

HCCZHZILUCAT1 (1.51 +0.53E61.13 £0.72; ¢=3.802, P < 0.001) . AKAP1 mRNA
(3.73+£097H1.28 +0.76; t=17.783, P < 0.001) /KF&E3ETFE, miR-199b-5p (1.21+0.53
Fb3.56 £ 1.02; ¢ = 18.286, P < 0.001) KV & # K. @ YpHRi-si-LUCAT1/5,

miR-199b-5p7K~F 2 % & (Huh7: 3.71 + 0.281£1.00 + 0.10, ¢ = 15.787, P = 0.004;

HepG2: 3.49 +025H1.00 £0.11, ¢=15.790, P=0.004) , LUCAT1 (Huh7: 0.34 < 0.05Lt
1.00 £ 0.06, ¢=14.637, P=0.005; HepG2: 0.41 + 0.061£.1.00 +0.07, r=11.084, P=
0.008) FIAKAPI mRNA/K V- ZEFFK (Huh7: 0.52 + 0.05H£1.00 + 0.09, ¢ = 8.075,

P =0.015; HepG2: 0.55 + 0.06tt1.00 = 0.13, ¢=5.444, P =0.032) ; 4HEdUPHYE:
KRR A R MR 2 E0 B R (P¥<< 0.05) ; Ki67 (Huh7: 0.24 + 0.03k:
0.92 +0.06, ¢t=17.558, P=0.003; HepG2: 0.10 + 0.03}£0.51 £0.03, ¢=16.738, P=
0.004) . MMP-2 (Huh7: 0.20 + 0.031£0.90 + 0.05, ¢=20.793, P =0.002; HepG2:

0.05 £ 0.02k£0.21 £ 0.02, r=9.798, P=0.010) . MMP-9 (Huh7: 0.25 % 0.041£0.75 +
0.05, t=13.525, P=0.005; HepG2: 0.15+0.03£0.59+0.04, 7= 15242, P=0.004)

RV EZFRK; $L%: YepHRi-si-LUCAT 1 flpHRi-anti-miR-199b-5p 5, miR-199b-5p
KRB RL (Huh7: 142 +£0.115H3.65 £ 025, +=14.142, P=0.005; HepG2: 1.30 + 0.05
Et3.71 £ 0.20, =20.248, P =0.002) , LUCAT1 (Huh7: 0.85 =+ 0.101£0.40 + 0.06,

t=6.683, P=0.022; HepG2: 0.90 = 0.08£0.45 £ 0.04, = 8.714, P =0.013) Al
AKAP1 mRNA/KFEE T (Huh7: 0.80 + 0.0750.55 + 0.04, 7= 5371, P=0.033;

HepG2: 0.85 + 0.08££0.51 +0.04, = 6.584, P=0.022) ; ZHEEIUMMER. MR& &
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RGN AR 5 BT m (P< 0.05) ; Ki67 (Huh7: 0.91 + 0.061£0.25 + 0.04,
t=15.853, P=0.004; HepG2: 0.92 + 0.07k£0.18 £ 0.03, ¢ = 16.830, P =0.004) .
MMP-2 (Huh7: 0.62 + 0.05t£0.22 + 0.03, = 11.882, P =0.007; HepG2: 0.75 + 0.05
£0.39 £ 0.05, r=18.818, P =0.013) . MMP-9 (Huh7: 0.51 + 0.051£0.18 + 0.02,
t=10.614, P=0.009; HepG2: 0.89 + 0.06t£0.34 +0.04, =13.211, P=0.006) ik
K REFE: L YpHRI-si-LUCAT 1 #lpHRi-AKAP1 5, miR-199b-5p7K - &5 2 P
(Huh7: 1.82 £ 0.12£3.55 £ 0.30, ¢=9.274, P=0.011; HepG2: 1.70 + 0.141£3.62 +
0.25, t=11.606, P=0.007) , LUCAT1 (Huh7: 0.71 +0.03t£0.30+0.03, ¢=16.738,
P =0.004; HepG2: 0.75+ 0.051£.0.35+0.04, ¢=10.820, P =0.008) FIAKAPI mRNA
KFEETHE (Huh7: 0.87 £ 0.05H£0.51 + 0.03, = 10.694, P =0.009; HepG2: 0.90 +
0.091t0.54 + 0.04, 7= 6.331, P=0.024) ; 4IEEJURHM: . KPRE A& FAIZZE
IR ETE (P¥<0.05) ; Ki67 (Huh7: 0.64 + 0.061£0.30 + 0.03, ¢=28.779, P =
0.013; HepG2: 0.75 + 0.06££0.25 £ 0.03, ¢=12.910, P =0.006) . MMP-2 (Huh7:
0.80 + 0.05110.34 + 0.04, 7= 12.443, P=0.002; HepG2: 0.84 + 0.081£0.40 + 0.03, ¢=
8.920, P=0.012) .« MMP-9 (Huh7: 0.76 + 0.05£0.23 + 0.04, ¢=14.337, P=0.005;
HepG2: 0.76 + 0.05E£0.31 £ 0.04, ¢=12.173, P =0.007) FiEKFREEFAE: @k
YepHRi-si-LUCAT1 5, MR [ (523.67 + 64.33) mm’ty (154221 +201.51) mm’, ¢=
8340, P=0.014) | fIffi&E [ (0.67+0.15) gkt (1.87+£0.22) g, t=7.806, P=0.016) ]
¥ 239k /N, LUCATI (0.47 + 0.10E£1.00 + 0.14, ¢ = 5.336, P =0.033) . AKAPI
(0.12 + 0.03££0.51 £ 0.05, +=11.585, P=10.007) . Ki67 (2.45+ 0.28£5.93 + 0.55,
1=9.766, P=0.010) . MMP-2 (2.35 + 0.251(,5.74 + 0.51, = 10.338, P =0.009) .
MMP-9 (3.55 + 0.34116.42 + 0.84, ¢=5.486, P =0.032) HMEKFHEEEIL, miR-
199b-5p (1.68 £0.17H£1.00 £0.16, ¢=5.045, P=0.037) /KFEE T m. 458 LncRNA
LUCAT 1@ i miR-199b-5p/AKAPE 5 4 {2 gEHCCA MU 34 5l . i FE AR 22
FIE): MiREA S 1; miR-199b-5p; AWEEEEE € B A1 FFafE, 5%

Mechanism of IncRNA LUCAT1 on promoting metastasis of liver cancer through miR-
199b-5p/AKAP1 signal axis

Jin Pu', Gu Congyang®, Chen Tao’ (1. Department of Pathology, Xindu District People’s
Hospital of Chengdu, Sichuan Chengdu 610500, China; 2. Department of Pathology, The
First People’s Hospital of Neijiang, Sichuan Neijiang 641000, China; 3. Department of
Clinical Laboratory, Xindu District People's Hospital of Chengdu, Sichuan Chengdu 610500,
China)

Abstract: Objective To investigate the mechanism of long non-coding RNA (IncRNA)
lung cancer associated transcript 1 (LUCAT1) promoted liver cancer metastasis through
miR-199b-5p/A-kinase anchoring protein 1 (AKAP1) signal axis. Methods HCC tissues
and paracancerous tissues of 80 patients with HCC in Xindu District People’s Hospital of
Chengdu from January 2020 to October 2021 were selected. RT-qPCR was used to detect
the expression of LUCAT1, miR-199b-5p and AKAP1 mRNA. Huh7 and HepG2 cells were
transfected differently, pHRi-si-NC and pHRi-si-LUCAT1 were transfected into Huh7 and
HepG?2 cells, respectively, pHRi-si-LUCAT1 and pHRi-anti-miR-NC, pHRi-si-LUCAT1 and
pHRi-anti-miR-199b-5p, pHRi-si-LUCAT1 and pHRi-NC, pHRi-si-LUCAT1 and pHRi-
AKAP1 were co-transfected into Huh7, HepG2 cells, respectively. Double luciferase report
was used to verify the regulatory relationship of LUCAT1 on miR-199b-5p and miR-199b-5p




on AKAPI. EdU staining, scratch test and Transwell test were used to detect the proliferation,
migration and invasion ability. RT-qPCR was used to detect the LUCAT1, miR-199b-5p
and AKAPI mRNA levels. Western blot was used to detect Ki67, matrix metalloproteinase
(MMP)-2 and MMP-9 levels. Total of 20 nude mice were subcutaneously injected with Huh7
cell suspension transfected with pHRi-si-LUCATT1, and the tumor volume, weight, LUCATI,
miR-199b-5p, AKAP1, Ki67, MMP-2 and MMP-9 protein levels of transplanted tumor were
detected 30 days later. Results (DCompared with paracancerous tissues, the expression of
LUCATI1 (1.51 £0.53 vs. 1.13 £ 0.72; ¢ = 3.802, P << 0.001) and AKAP1 mRNA (3.73 £0.97
vs. 1.28 £ 0.76; ¢+ = 17.783, P << 0.001) in HCC tissues increased significantly, the expression
of miR-199b-5p decreased significantly (1.21 £ 0.53 vs. 3.56 + 1.02; ¢ = 18.286, P << 0.001).
@After transfection of pHRi-si-LUCAT1, the levels of miR-199b-5p increased significantly
(Huh7: 3.71 £ 0.28 vs. 1.00 + 0.10, ¢t = 15.787, P = 0.004; HepG2: 3.49 + 0.2 vs. 1.00 £ 0.11,
t=15.790, P = 0.004), the levels of LUCAT1 (Huh7: 0.34 £ 0.05 vs. 1.00 = 0.06, ¢ = 14.637,
P =0.005; HepG2: 0.41 + 0.06 vs. 1.00 £ 0.07, t = 11.084, P = 0.008) and AKAP1 mRNA
(Huh7: 0.52 £ 0.05 vs. 1.00 = 0.09, t = 8.075, P = 0.015; HepG2: 0.55 + 0.06 vs. 1.00 + 0.13,
t =5.444, P = 0.032) decreased significantly. EAU positive rate of cells , the scratch healing
rate and the number of invasion cells decreased significantly (all P << 0.05). The expression of
Ki67 (Huh7: 0.24 +£ 0.03 vs. 0.92 £ 0.06, t = 17.558, P = 0.003; HepG2: 0.10 + 0.03 vs. 0.51 +
0.03, r=16.738, P =0.004), MMP-2 (Huh7: 0.20 £ 0.03 vs. 0.90 + 0.05, £ =20.793, P = 0.002;
HepG2: 0.05 + 0.02 vs. 0.21 £0.02, £ =9.798, P = 0.010) and MMP-9 (Huh7: 0.25 + 0.04 vs.
0.75£0.05, t = 13.525, P = 0.005; HepG2: 0.15 + 0.03 vs. 0.59 £ 0.04, t = 15.242, P = 0.004)
decreased significantly. After cotransfection of pHRi-si-LUCAT1 and pHRi-anti-miR-199b-
5p, the levels of miR-199b-5p decreased significantly (Huh7: 1.42 + 0.11 vs. 3.65 + 0.25, ¢ =
14.142, P = 0.005; HepG2: 1.30 £ 0.05 vs. 3.71 £ 0.20, ¢t = 20.248, P = 0.002), the levels of
LUCAT1 (Huh7: 0.85 + 0.10 vs. 0.40 £ 0.06, ¢ = 6.683, P = 0.022; HepG2: 0.90 + 0.08 vs. 0.45 +
0.04, t=8.714, P =0.013) and AKAP1 mRNA (Huh7: 0.80 + 0.07 vs. 0.55 £ 0.04, t = 5.371,
P =0.033; HepG2: 0.85 £ 0.08 vs. 0.51 = 0.04, r = 6.584, P = 0.022) increased significantly.
EdU positive rate of cells, the scratch healing rate and the number of invasion cells increased
significantly (all P << 0.05). The expression of Ki67 (Huh7: 0.91 + 0.06 vs. 0.25 = 0.04, ¢ =
15.853, P =0.004; HepG2: 0.92 £ 0.07 vs. 0.18 £ 0.03, = 16.830, P = 0.004), MMP-2 (Huh7:
0.62 £0.05 vs. 0.22 £ 0.03, = 11.882, P = 0.007; HepG2: 0.75 + 0.05 vs. 0.39 + 0.05, ¢ = 8.818,
P =0.013) and MMP-9 (Huh7: 0.51 + 0.05 vs. 0.18 + 0.02, z = 10.614, P = 0.009; HepG2:
0.89 + 0.06 vs. 0.34 £ 0.04, r = 13.211, P = 0.006) increased significantly. After cotransfection
of pHRi-si-LUCAT1 and pHRi-AKAP1, the levels of miR-199b-5p decreased significantly
(Huh7: 1.82 £ 0.12 vs. 3.55 £ 0.30, t = 9.274, P = 0.011; HepG2: 1.70 + 0.14 vs. 3.62 + 0.25,
t=11.606, P = 0.007), the levels of LUCAT1 (Huh7: 0.71 £ 0.03 vs. 0.30 £ 0.03, r = 16.738,
P =0.004; HepG2: 0.75 £ 0.05 vs. 0.35 = 0.04, ¢ = 10.820, P = 0.008) and AKAPl mRNA
(Huh7: 0.87 £ 0.05 vs. 0.51 £ 0.03, = 10.694, P = 0.009; HepG2: 0.90 £ 0.09 vs. 0.54 £ 0.04,
t = 6.331, P = 0.024) increased significantly. EdU positive rate of cells, the scratch healing
rate and the number of invasion cells increased significantly (all P << 0.05). The expression
of Ki67 (Huh7: 0.64 £ 0.06 vs. 0.30 + 0.03, ¢ = 8.779, P = 0.013; HepG2: 0.75 £+ 0.06 vs. 0.25 £+
0.03, r=12.910, P = 0.006), MMP-2 (Huh7: 0.80 £ 0.05 vs. 0.34 £ 0.04, t = 12.443, P = 0.002;
HepG2: 0.84 + 0.08 vs. 0.40 = 0.03, = 8.920, P = 0.012) and MMP-9 (Huh7: 0.76 + 0.05 vs.
0.23 £0.04, t = 14.337, P = 0.005; HepG2: 0.76 += 0.05 vs. 0.31 £ 0.04, r = 12.173, P=0.007)
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increased significantly. 3)After transfection of pHRi-si-LUCAT1, the tumor volume [(523.67 +
64.33) mm’ vs. (1542.21 + 201.51) mm’, ¢ = 8.340, P = 0.014] and weight [(0.67 = 0.15) g
vs. (1.87 £ 0.22) g, t = 7.806, P = 0.016] reduced significantly. LUCAT1 (0.47 + 0.10 vs. 1.00 +
0.14, t=15.336, P = 0.033), AKAPI (0.12 + 0.03 vs. 0.51 £ 0.05, ¢ =11.585, P = 0.007), Ki67 (245 +
0.28 vs. 5.93 £ 0.55, t = 9.766, P =0.010), MMP-2 (2.35 + 0.25 vs. 5.74 £ 0.51, ¢t = 10.338,
P =0.009) and MMP-9 (3.55 £ 0.34 vs. 6.42 + 0.84, t = 5.486, P = 0.032) protein levels
reduced significantly, while miR-199b-5p levels (1.68 = 0.17 vs. 1.00 £ 0.16, ¢ = 5.045, P =
0.037) increased significantly. Conclusions LncRNA LUCAT1 promoted the proliferation,

migration, and invasion ability of HCC cells through miR-199b-5p/AKAP1 signal axis.

Keywords: Lung cancer associated transcript 1; miR-199b-5p; A-kinase anchoring protein 1;

Hepatocellular carcinoma; Metastasis
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miR-199b-5pfEHCC 1 & ¥ 4198 3L FAE ™). miR-
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1.1 At % EE20204E1 H £520214E10 H 78 R #
TR XN R B 4T FARIEIT I80BHCC B3 A
WX G 80BEE H, BYES0H, Zik30f],
35~80%, W1 (61.5+64) %, WEEEETE
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1.2 . BB S5EA ANEFF4IA (L-02)
JMHCC4H/fi % (Huh7. HepG2. Hep3B. MHCC-
97H) (KW BEAEEMBIH AW AR ; Trizol
W REFRF &G (EEInvitgenAF] )
SYBR Green (FAY TR(KE)VERAF) ; K
HERMmRAERAE (RN EARERA
H]) ; LUCATI1. miR-199b-5pfIAKAP1. GAPDH
50 CEWEAEDRE R ARA A ; miR-
199b-5p il (miR-199b-5p mimic) K FH [t
YR (mimic NC) . KR 1A 129 B )it kipHRi-si-
LUCATI fz H B %t B8 (pHRi-si-NC) . K&k
185 7% i Bl pHRi-anti-miR-199b-5p Az H B 14 %} 8
(pHRi-anti-miR-NC) . I ik 1895 75 i FipHRi-
AKAP1 K H B PESTIE (pHRI-NC) (b 75 Fh i 24
HARBWAR) ; Ki67. HEF4)BEAM (matrix
metalloproteinase, MMP) -2, MMP-9. H il =1



1 M & B (glycerol 3 phosphate dehydrogenase,

GAPDH) itk (Z£[ECell Signaling Technology /A
D o FEEHME (HAOlympusAF)D 3 KR
BB ON (EESigmaAF)D) 5 EEAR (EH
Fermentas/A &) o

1.3 7k

1.3.1 RT-qPCRAGIMHCCH L AN s 2 HLUCAT1

miR-199b-5pMIAKAPI mRNA/KF % H Trizolif
43 5 T 98 Begd 57 L 40, IE % BT 40 g R L-02
MHCCHH i RL-02. Huh7. HepG2. Hep3B.

MHCC-97HH £ B RN A JF [ # 5% JcDNA,

i FHISYBR Greenik {74 1, U6. GAPDH
EWNZ . RM%&M: 95 CHAM60 s, 95 C
10 s, 60 C 40 s, FL40MJEIA. A 24"kt
HMLUCAT1. miR-199b-5p. AKAP1 mRNAAH
Xf XL, PCREIYFH T : LUCATI-F:

5’-AGCTCCACCTCCCGGGTTCACG-3",

LUCATI-R: 5° -CGTGAACCCGGGAGG-
TGGAGCT-3"; miR-199b-5p-F: 5’-CATGCG-
ATATACGATACTTAGGAG-3", miR-199b-5p-R:

5’-CGGTAATCAGGATCATAC-3"; AKAPI1-F:

5"-TCAGGTCCAGGTACAGACGACG-3",

AKAPI-R: 5°-GGATCGATCAGTACTAA-
CCAGG-37,

1.3.2 Mk 4 5540 ¥ Huh7. HepG24iMas) A
si-NCZH (%% ZLpHRi-si-NC) . si-LUCATI14 (%
PepHRi-si-LUCAT1) . si-LUCAT1 + anti-miR-
NC#4 (% JpHRi-si-LUCAT1 + pHRi-anti-miR-
NC) . si-LUCATI + anti-miR-199b-5p2H (%% 4
pHRi-si-LUCAT1 + pHRi-anti-miR-199b-5p) . si-
LUCATI1 + NC4l (¥ %t pHRi-si-LUCAT1 + pHRi-
NC) . si-LUCAT! + AKAP14H (% %«pHRi-si-
LUCAT1 + pHRi-AKAP1) . T#FHUWF: si-
LUCATI1: CCTATCTGGTCAACACGTATT: anti-
miR-199b-5p: GGGCTTCAATTTACAAGCATT.

fe4ELipofectamine ™3000 4 B 5, ¥ J5i ki Al
Lipofectamine 30007& & il AHuh7. HepG24i
Mo #%4e4 hjg B FRIE, 24 h)5Ed RT-qPCRES
MR B HEGRTo

1.3.3 SEFR T S X 2= B 5255 % A StarBase %
I FEFRIMLUCAT 1 FimiR-199b-5p it 45 & A7 55, 48
Targetscan® 5 £ 7l miR-199b-5p FIAK AP H) 45 &
Rrst, ¥738 Bk B ¥ BiR i Beddi Apsi-CHECK
PG BGHEAR, 53 A B A2 AL i K psi-CHECK -
LUCATI1-WT. psi-CHECK-AKAPI1-WTHIZEAs

CWE - 65

A )i ki psi-CHECK-LUCAT1-MUT. psi-CHECK-
AKAPI-MUT. P F i R 43 5l 5 miR-199b-5p
mimic &zmimic NCi& &, H|HLipofectamine 30004}
PR Y & Huh7. HepG24Hf, %448 hi5, 1%
TR 6 SRS WU 25 2L 40 P SR 1) % e R S 1k
1.3.4 EQU S oA Il 40 34 B 8 7 4% % ZHHuh7,
HepG24i i 557724 hJ5, $%IREAUGL 5] & il B
15, EdUAxiE2 h, 4%Z K HF R %30 min. 0.5%
Triton-100i%E4£10 min. Apollo%4#30 min, DAPIZ
.20 min, ZOCEAEE NEATHME, Image JEEATA
Mo T4

1.3.5 KR SIS R A T # 68 /1 K % 41Huh7,
HepG24Hf4Z P T-6FLAR, 42 i i A K IR A b=k
YR, PBSERRKIH MMM, 1030 hiRIIR 5%
EIR24 WE FROC SRR TE R, it ERRE &%,
1.3.6 Transwell SEL6 K41 Bl 47 22 B 71 Transwell/)s
P4 — EMatrige IR i i, B = IINTE LE B 7F
R FF) 5 2HHuh7. HepG24if, FEIMAEH
10%a 4 MG KR FR 4L, JFE 737 CTHEE24 he
SR, dimRI s, BTN IR
AT S GE T .

1.3.7 RT-qPCRAG M 4H I LUCAT1. miR-199b-5pFil
AKAP1 mRNAZK-F- R H Trizoli 7] I\ & ZHHuh7 .
HepG2 4t fu H #2 B RNA, Wl & 41 fELUCATI .
miR-199b-5pAIAKAP1 mRNAAH S F ik 7K F o

1.3.8 Western blotf il ZHiluKi67. MMP-2/97KF- HX
#%¢HHuh7. HepG24Hffl, $2HOIFNIEEHWRE, &
HAGRE G AT HLIK, $5PVDFRE, B HE 4= 9 A & 4]
2 h, ZRMAKI67. MMP-2/9—%% (1 :2000)
4 Cit . ATBSTHEE, AP (1 :5000)
4 CHE2 h, MAECLEGOFE A, BRI
M, AT BB A A GAPDHIY R IR & .

1.3.9 SRR R Fe bl #5620 H 8 e . A5
H20~22 g JSPFLRIEMEMRE R BENL 7 Nsi-NCLH (F%
YepHRi-si-NCHJHuh740 1) Alsi-LUCAT14 (%4
pHRi-si-LUCAT1fHuh740 /1) , MAKI0R . A
JB R IERF0.2 mlE 3 YepHRi-si-LUCAT 1 ({JHuh7
AME (1 x 104 mD) o 1D H G5B R, B
HE 204, RT-qPCR. Western blot# Il #% )8 -
LUCAT1. miR-199b-5pfAKAP1 mRNAFIZE 47K
o A 2H Ak G R I AL A R 2H 21Ki67 . MMP-2
KA, BB FHRS R R A, &
L EMEEEAED A (5 um) , YIR LA, B
Ky miEfUREE . MiEHE. IAKi67. MMP-2
—Pi (1:400) 4 CHELH, —Pi37 CHE



1 h, WMDABR M. HAKEE. MK, &
W, B . SiE (x 400) FMELYL OB M. 45
RHE: FEYLERES XL, W22 EER T A
BATVRSr o M AR B A e BN B P R L AR
Petnnm iy (04, BHEM; 14, Ryt 248, K
s 30, B KHMAIEE (04, LM
MpEs 143, 1%~25%; 247, 26%~50%; 347,
51%~75%; 44y, 76%~100%) #4TVE4r. 2T 5
gy = 35 AR

1.4 it 3 a3 FHSPSS16.0% 1T 451t % 4
Mr, 4UAREdUBHMEZR . RIREA %, iz 850
LUCAT1. miR-199b-5p & % & A X RIE RN
HETE, FEIESSM, Pyt sEx, ZAMHE
PR L R 32 07 2 0 0, I LR FILSD-e
I, LUCAT1. miR-199b-5p. AKAP1 [a] (K 4H 5
PEK i Pearson 34T, DAP < 0.05KRZE R B G I
2 R

2.1 LUCATI. miR-199b-5p. AKAP1/EHCC#1 % Fn
min %t e % ik RT-qPCREE R Bm, e s
M, HCCHLIFLUCATI. AKAP1I mRNAK
B ETHE, miR-199b-5p/kF B E L (PH<
0.05) . W#1. LUCATI5miR-199b-5p7K-F &
e (r=-0.6054, P < 0.001) , miR-199b-5p5
AKAPI mRNAKFEFAAHK (r=-0.7607, P <
0.001) , LUCAT15AKAP]1 mRNA/KF & IEAH %
(r=0.7245, P < 0.001) , WE1. S5L-024Htt,
Huh7. HepG2. Hep3B. MHCC-97H"'LUCATI .
AKAP1 mRNAZK- 235, miR-199b-5p7K-1- .
ERRK (PY<0.05) , W32,

2.2 LUCAT Mk & X #pHIHCC nfie3g 7 =4%54% EdU
et RIJRSCEE M Transwel SEIR S R ER, 5
si-NCZHAHEL, si-LUCATI14H4HEdURH % % . 2%

) ) 20244F F164 2

BEfik, KR &R KAMMZ 28R ER D (HP<
0.05) ; Western blot4s S &7, Hsi-NCZHARLL, si-
LUCATI A4 fEKi67. MMP-2/97KF 5 Z [51% (P
¥1<0.05) , WE2., &3, £4.

2.3 LUCAT1¥25 4842 miR-199b-5p % miR-199b-5p¥e
)84 AKAP1 StarBaseflTargetScan%h i &K,

LncRNA LUCAT15miR-199b-5p, miR-199b-5p
EAKAPUFAELE GO0 i o 98 B4R 5 366 IR sz g
R, H5miR-NCZHAHLL, miR-199b-5p4H B 4= #Y
LUCAT1. AKAPI1%% 3R E i1 23 FFK (PH<
0.05) , TMRAFLUCAT]. AKAP1%E Y /S M

% 1 HCC {A£RFnfE5=4A40Fh LUCATI. miR-199b-5p.
AKAP1 mRNA HIRIE (x+5)

ik LUCATI miR-199b-5p AKAP1 mRNA
LR 1.13£0.72 3.56 +1.02 1.28+0.76
HCCR4% 1.51£0.53 121+0.53 3.73£0.97
" 3.802 18.286 17.783
Pi < 0.001 < 0.001 < 0.001

%2 HCC #paZ LUCATI. miR-199b-5p. AKAPI fj
FTik (x£s)

85 LUCAT1 miR-199b-5p AKAP1 mRNA
L-02 1.00 +0.10 1.00+0.12 1.00 +0.11
Huh7 2.71+£0.22 0.40 + 0.09 3.82+0.33
HepG2 2.83+0.17 0.44 +0.08 3.65+0.22
Hep3B 2.32+0.18 0.53+0.07 3.41+0.24
MHCC-97H 243 +0.15 0.54 +0.06 3.15+0.19
Fia 62.502 45.472 85.423
PiE < 0.001 < 0.001 < 0.001

vE: 5 L-02 448 kb, Huh7. HepG2. Hep3B. MHCC-97H #H
i LUCATI ¢ 18 4 %] 5 12.256. 16.071, 11.103. 13.739, P {H 4%
5] 0.007. 0.004. 0.008. 0.005; miR-199b-5p ¢ {E 43 % A4 6.928.
6.725. 5.860. 5.939, P {H 4 % N 0.020. 0.021. 0.028. 0.027;
AKAPI mRNA t {54514 14.042, 18.661. 15.811, 16.962, P {4y
24 0.005, 0.003. 0.004. 0.003.

C s, r=07245

204 r=-0.6054 4o F=-0.7607
P < 0.001 P < 0.001 P < 0.001
1.54 . i 4,04
-
prat
]
2 1.04 < 9 =354
2 g ~
E . L 3
= 05 & 2 304
: 2 -
- ’
| . . . , 25 Y y . . .
0 i 2 3 H 3 0" 05 10 15 20 0 | 2 3 J 3
LUCATI miR-199-5p LUCATI
Bl 1 LUCATI, miR-199b-5p, AKAP1 mRNA 831 43 #rEk = &

#: A N LUCATI 5 miR-199b-5p A4, B ¥ miR-199b-5p 5 AKAP1 mRNA A2 4047, C v LUCAT 5 1AKAP1 mRNA #f

KT



2 LUCAT! {FR1EHIE HCC MRV IETEFNEER
vE: AN EdU 4ff; B ARIIRSZES; C N Transwell SE56 (45505440 ; D 2N Western blot £I4H/ig Ki67. MMP-2/9 &Ik,

3 #£%4H Huh7. HepG2 R RIEF R, XIIRESERMMREYR (x5

s Huh7 HepG2
EdUFREE (%)  XERAAE (%)  @ifd2% (A)  EdUFaRE (%)  XRAEAE (%)  @ldis (A)
si-NC41 1.00+0.12 73.96+5.21 183.62 +30.54 1.00+0.08 76.32+5.03 15541 +£26.84
si-LUCAT148 0.31+0.05 19.24+3.10 4246+ 14.11 0.33+0.06 18.85+4.21 3547+10.68
si-LUCAT] + anti-miR-NC#2 028+0.04 1825+5.13 4432+746 0.31+0.04 20.13+331 41.10£1832
si-LUCAT! + anti-miR-199b-5p2 0.92+0.11 63.21+6.03 183.53£22.34 0.95+0.13 60.32+597 162.35+26.74
si-LUCAT1 + NC21 0.31+0.06 21.24+301 36.52+12.65 0.30+0.04 20.96 +4.04 43.67+10.65
si-LUCAT1 + AKAP148 0.98 +0.09 66.12+6.76 120.63 +18.32 0.95+0.15 62.86 524 14241 +£24.85
Fii 45.745 69.007 71.905 42.124 64.233 53.019
Plt < 0.001 < 0.001 < 0.001 < 0.001 < 0.001 < 0.001

#: 5 si-NC 4L, si-LUCATI 24 Huh7 40/l EdU BHPEZE ., QIR &G 38, QAR50 ¢ {70 718 9.193. 15.633. 7.268, P EH4r5HIA
0.012, 0.004. 0.018; HepG2 4fiffl EAU BHMEZE, RIR A& 2. MR 25 ¢ 5 A8 11,605, 15.175, 7.192, P{H 43714 0.007. 0.004,
0.019; 5 si-LUCATI + anti-miR-NC ZH A Lt;, si-LUCAT1 + anti-miR-199b-5p 41 Huh7 4 fis EJU FAMEZE . RIE A& 2. M2 250 ¢ (H 5>
9 9.471. 9.836. 10.237, P{H 4> %7 0.011, 0.010. 0.009; HepG2 4l EAU fH ¥ Z. QIR & . 4012 &% ¢ 14 4> 5 A 8.150.
10.198. 6.479, P {E43 %14 0.015, 0.009, 0.023; 5 si-LUCAT1 + NC 41 LL, si-LUCATI +AKAPI 4 Huh7 4iijiil EAU AR, kR &A%,
M 1R 28 % ¢ 14 )9 10,729, 10.505. 6.544, P {E4r514 0.009. 0.009. 0.023; HepG2 40fifd EdU PAMER . RIRA AR, MRt
43R 7.252. 10.968. 6.326, P {H4r%14 0.018. 0.008. 0.024,



TR (P> 0.05) . RT-qPCREE R EIR,
5si-NCZAHEL, si-LUCAT14HmiR-199b-5p 7K1 .
#TJF 5, LUCATL. AKAPI mRNA K & 35 £
(P#)< 0.05) ; Lsi-LUCATI + anti-miR-NCZH#H
tt, si-LUCAT1 + anti-miR-199b-5pZHmiR-199b-5p
KF R ZEFEAL, LUCAT1. AKAPl mRNAK 23
ThE (PH<< 0.05) ; 5si-LUCAT1 + NCZHAH L,
si-LUCAT1 + AKAP14miR-199b-5p 7K 5 3 [&1IK,
LUCATI1. AKAPl mRNAKFRET I (PH<
0.05) . L3, FS5. FK6.

2.4 miR-199b-5pi&k & ik 3 4 i #5 LUCAT 1K &A%
HCCul g Andt A5 4t /) t9 %ok EAUYL(L ., QIR sL
% K TranswellS236 45 S B 7, 5si-LUCATI1 + anti-
miR-NCZH#H L, si-LUCATI + anti-miR-199b-5p4

) ) 20244F F164 2

YHRREdUPH MR . RIIR &A% LA MR 2850 B 3%
BN (P#J<< 0.05) ; Western blotZh SR B~, Ssi-
LUCAT1 + anti-miR-NCZHAH L, si-LUCAT1 + anti-
miR-199b-5pH A IKi67. MMP-2/9/KF & & T+ =
(P¥J<0.05) . WK4, E3. F4,

2.5 AKAP1id R A3 1% 5 LUCAT Yk & XA XTHCC 2
fa3gsh e bt A 58 H 69 %50k BAUG (. RIRSZI6 K
TranswellSZ40 45 B B 7x, S5si-LUCAT1 + NCH4AH
tt, si-LUCAT1 + AKAPIAH4HMEdURH MR . %I
IR R KRR 2B E R M (PH< 0.05) ;

Western blot4s 5 iR, 5si-LUCAT1 + NCALAHLL,

si-LUCAT1 + AKAP1ZH 4 ffIKi67. MMP-2/97K~F &
FTtE (PHJ<0.05) . WIKS. #3. %4,

2.6 fkEXLUCAT1# 43R A HE A K Hsi-NC4

# 4 #%&iH Huh7. HepG2 #HAE Ki67. MMP-2. MMP-9 EEMEIMRIZE (x=5)

g Huh7 HepG2

Ki67 MMP-2 MMP-9 Ki67 MMP-2 MMP-9
si-NC#a 0.92 +0.06 0.90 £ 0.05 0.75+0.05 0.51+0.03 0.21£0.02 0.59 +0.04
si-LUCAT148 0.24 +0.03 0.20+£0.03 0.25+0.04 0.10£0.03 0.05+0.02 0.15+0.03
si-LUCAT1 + anti-miR-NC#41L 0.25+0.04 0.22+0.03 0.18 £0.02 0.18 +0.03 0.39+£0.05 0.34+£0.04
si-LUCAT1 + anti-miR-199b-5p£a 0.91 £ 0.06 0.62 +0.05 0.51+0.05 0.92 +£0.07 0.75+0.05 0.89 +0.06
si-LUCAT1 + NC4L 0.30+0.03 0.34 +0.04 0.23 +£0.04 0.25+0.03 0.40 +0.03 0.31+0.04
si-LUCAT1 + AKAP142 0.64 +0.06 0.80 +0.05 0.76 £ 0.05 0.75+0.06 0.84 +£0.08 0.76 +0.05
Fia 62.341 55.269 61.416 73.545 66.374 78.354
PiE < 0.001 < 0.001 < 0.001 < 0.001 < 0.001 < 0.001

E: 5 si-NC ZHAHH, si-LUCAT1 41 Huh7 40)f0 Ki67. MMP-2. MMP-9 & [ 4H X} /K F ¢ 45 43 5 v 17.558. 20.793. 13.525, P {E 5l

24 0.003. 0.002. 0.005; HepG2 #Hfifd Ki67. MMP-2, MMP-9 & HAHXT /K F ¢ {5457 524 16.738. 9.798. 15.242, P {H 5374 0.004, 0.010.
0.004; 5 si-LUCAT1+anti-miR-NC 44 Lt, si-LUCAT1+anti-miR-199b-5p 41 Huh7 #ii g Ki67. MMP-2, MMP-9 & (4 4 % 7K F ¢ 15 4 51l A
15.853. 11.882. 10.614, P {E %3517y 0.004. 0.007. 0.009; HepG2 4Jfi Ki67. MMP-2. MMP-9 & [ H X /K F ¢ {55371 )y 16.830, 8.818.
13.211, P{EH474 0.004, 0.013. 0.006; 5 si-LUCATI+NC ALk, si-LUCAT1+AKAPI 41 Huh7 418 Ki67. MMP-2. MMP-9 Z& [ #%F
KT B BN 8.779. 12.443, 14.337, P{H4rH1v 0.013. 0.006. 0.005; HepG2 #fiffl Ki67. MMP-2, MMP-9 & [ 4 % 7K °F ¢ {8 5> 5 N
12.910. 8.920. 12.173, P 143514 0.006. 0.012, 0.007,

| LUCAT1-WT 5°...UUUUCGAUAACCUAUCACACUGA...3’ |

L[]

3’...CUUGUCUAUCAGAUUUGUGACCC...5’ |

[T

| AKAPI1 -WT 5’...UAUUUUGUACAAGAUACACUGGA...3"|

[ miR-199b-5p

3 LUCATI 1 miR-199b-5p, miR-199b-5p #1 AKAP1 L& REE]

5 #%&%H Huh7. HepG2 AR HEBEM (x x5

Huh7 HepG2
207 oA A REA A REA oA A REA oA A REA
LUCATI LUCAT1 AKAPI AKAP1 LUCATI LUCATI AKAP1 AKAP1
miR-NC41L 1.00 +0.07 1.00 +0.14 1.00 +0.10 1.00 +£0.12 1.00+0.13 1.00 + 0.06 1.00£0.15 1.00+0.08
miR-199b-5pa 0.42 +£0.04 0.93 +0.07 0.44 + 0.06 0.93+0.11 0.49 +0.08 0.95+0.14 0.52+£0.06 0.98+0.09
HE 12.460 0.775 8.317 0.745 5.787 0.569 5.146 0.288
Pia 0.006 0.520 0.014 0.534 0.029 0.627 0.036 0.801




BE e 69

% 6 &%4H Huh7. HepG2 Zlffid LUCATI1. miR-199b-5p. AKAP1 mRNA K& (x=£s)

g Huh7 HepG2
LUCATI miR-199b-5p AKAPI mRNA LUCATI miR-199b-5p AKAPI mRNA

si-NC4a 1.00 + 0.06 1.00£0.10 1.00 £ 0.09 1.00 £ 0.07 1.00 £0.11 1.00+0.13
si-LUCAT148 0.34 +0.05 3.71+0.28 0.52+£0.05 0.41 +0.06 3.49+0.25 0.55+0.06
si-LUCAT1 + anti-miR-NC41 0.40 + 0.06 3.65+0.25 0.55+0.04 0.45+0.04 3.71+£0.20 0.51+0.04
si-LUCAT1 + anti-miR-199b-5p2a 0.85+0.10 1.42+0.11 0.80 +0.07 0.90 + 0.08 1.30 +0.05 0.85+0.08
si-LUCAT1 + NC48 0.30+0.03 3.55+0.30 0.51+0.03 0.35+0.04 3.62+0.25 0.54 +0.04
si-LUCAT1 + AKAP148 0.71+£0.03 1.82+0.12 0.87 +£0.05 0.75+0.05 1.70+£0.14 0.90 + 0.09
Ffa 78.744 59.845 66.214 49.295 52.675 44321
Pia < 0.001 < 0.001 < 0.001 < 0.001 < 0.001 < 0.001

vE: 5 si-NC ML, si-LUCATI 41 Huh7 40 Jifd LUCAT1. miR-199b-5p. AKAP1 mRNA ¢ {H 43 5l A 14.637. 15.787. 8.075, P {H %
#]°4 0.005. 0.004, 0.015; HepG2 4 i LUCAT1. miR-199b-5p. AKAP1 mRNA ¢ {# 23 5l Jy 11.084. 15.790. 5.444, P {# % 5] 0.008.
0.004. 0.032; 4 si-LUCATI + anti-miR-NC ZH#{ b, si-LUCATI + anti-miR-199b-5p 41 Huh7 408 LUCAT1. miR-199b-5p. AKAPI mRNA
tE 5 B N 6.683. 14.142, 5371, P1H 4y %)~ 0.022. 0.005. 0.033; HepG2 #H ffii LUCAT1. miR-199b-5p. AKAP1 mRNA ¢ {i 7 5 N
8.714, 20.248. 6.584, P {E4»%Jy0.013. 0.002. 0.022; 5 si-LUCATI + NC AL, si-LUCAT1 + AKAP1 41 Huh7 4iiJfil LUCAT1. miR-
199b-5p. AKAP1 mRNA ¢ {f 4 5 4 16.738. 9.274. 10.694, P {& 4> # Jv 0.004. 0.011. 0.009; HepG2 4H Jift LUCAT1. miR-199b-5p
AKAP1 mRNA ¢ {43515 10.820. 11.606. 6.331, P{t45I4 0.008. 0.007. 0.024,

4 miR-199b-5p {RFTIARR S ¥isE LUCAT1 R3RIART HCC 4RARIBIEFNGE TS HE RIS

W AN EdU Z4ft; B WRIPRECE; C oy Transwell 5256 (45

eyu(n) . D N Western blot #5411l Ki67. MMP-2/9 ik,



) ) 20244F F164 2

AL, si-LUCAT14L R R AL B Bod /)y, BEEHE  FHERK, miR-199b-5p/K-FHEF & (HP <
W%, LUCAT1. AKAPI. Ki67. MMP-2/9%5 /K  0.05) . WE6. £7.

B 5 AKAPl @3FREI 7 #EEE LUCATI {KFREXT HCC LRAREEMNEE R aE H RIS
7#: AN EdU Z4tt; B ORRIRSZES; C O Transwell S256 (454 Ue) 5 D A Western blot £ JU41 /i Ki67. MMP-2/9 &k,

6 LUCATI RFIEIMFIERBEEEK
W A NBRERIER; B N Western blot R I AKAP1 Kik; C NREAIL YOI NAIER Ki67. MMP-2/9 £ik.



®T BREABEBIER,

CipE . 7

REREEL Ki67. MMP-2/9 Fik (x+s)

MMP-24F4>  MMP-9/34

28 3) B (mm’) BEE (g) LUCAT1 miR-199b-5p  AKAP1&# Ki67/F5 (&) () ()

) 77
si-NCZi 15422120151  1.87£022  1.00=0.14 1.00£0.16 0.51+0.05 5.93+0.55 5.74+0.51 6.42+0.84
si-LUCAT148 523.67+64.33  0.67+0.15  0.47+0.10 1.68+0.17 0.12+0.03 2.45+0.28 235+0.25 3.55+0.34
Hh 8.340 7.806 5.336 5.045 11.585 9.766 10.338 5.486
PiE 0.014 0.016 0.033 0.037 0.007 0.010 0.009 0.032
3 it LUCAT/KFFt iy, ZMMudGsE . TRz 2868 /it

WA SRV 2 T 9038 B Inc RN A 7E fifHRg R 4 E
BAYER, LUCATUE R 2 Bl i 2w X+, B
S 2 9 AN M A S B AR RS, R R AR AL T RO
08200 w97 e ILUCAT 1 ZEHCC 5 3% mp 363 KB FF
. SHCCHEFH AT 25 W U8 A G 8 8 97 3L
BT, ERLUCATI1S Mg & F A AR JFHCC
SRR, VIBRLUCATIREN 34 InHC C 40 fL (1) 3%
JIFIZZERE T, A B A #54k Cepithelial
mesenchymal transformation, EMT) ¥, A5t
HCCHZ! (Fdfi /) FHLUCATIK & 155 4
2 (FIEH H48E) - A T RIELUCAT1IXTHCCHH
i 358 5 RN RS e I I RE N, AN SR TR R GA
LUCAT1f{JHuh7. HepG24HftsiAl, 45585 /R5NC
HAHEL, LUCATURFKIZE)G, 4124 hEdURHPEZ
KR A R LR R 22 55K, Ki67. MMP-2/97K
IR RIS LUCAT 1 /E 45 RS R R A 7 ol B A
FAFEER « U BHLUCAT MK R 1A A % #1 | HCCAfl
W AR R S, LUCATEBIEsE 3L FEH .

IncRNAAE R AR (i 47 8 il 55 45 &
miRNA DL BEmiRNA #1675 £ . miR-199b-5p
HAfEREREN, EHBmEE. 5. BT kR
78 S FE R EE AR Y. Wang SRR 7 R B
miR-199b-5pfEHCCH L F RIAFFAL, SHCCHE
AR ZRAER, F+5MRCRIERE B AR
LiuZ5E™1 % BlmiR-199b-5p 2 iA FEHCCZH g AT FLF%
TEJRE vh sz B4, # I miR-199b-5p ik GE 8 {2 itk
HCCAHMu 5 . TR A28, FHHmm L.
3 ANFE WL IR I 1 1 e g o, LUCAT 138 it 40 ]
miR-199b-5p KA EBET24 4 fu b5 . TR 1R7%
FEMTR, AWt &, HCCHL (F4iiL &)
FmiR-199b-5p /K F [&A% . i it StarBase il & Bl
LUCAT15miR-199b-5p G &5 &4 &, H UK
FEFR S SZI 50 3F T LUCAT1 5 miR-199b-5p ) 41
AR R 7E R E{KLUCAT1 f#lmiR-199b-5p
fJHuh7. HepG24ifufii iy, Lsi-LUCATI + anti-
miR-NCZH A, si-LUCATI1 + anti-miR-199b-5pZH

%, PEBILUCAT L i3 4% miR-199b-5pfE #HCC
e,

AKAP1Z— ol 8 [ W AR FHADAS 5 Bl %
GRLRARSMNERI AR EE, 25 2Rk T e
IR 0 7o WA R I ICAKAPL KR
$8 0 e 200 K A ) BRSBTS/ 4T B
Ji ., miR-199a-5pidid 42 [\ # | AKAP1R A, I
1) i e 4 L 1% 39 5 RD BRI 1%, T AK AP T i Rk
WA T B R MO RS R A A
BN 30 Ik P9 B2 4 LA, miR-199b-Spiiff i 41 [ 417
HIJAKAP A BN ML I T 1% 1 4K P A e okd
R KRR, HCCHS CRIgIiL &)
I AKAP1/KF-FF 5. it TargetScan Tl & FlmiR-
199b-5p 5 AKAPLE AL & 47 mi, H XU &R B
A SIS ISIE T miR-199b-5p 5 AK AP (15 ] 45 %
%o HERKLUCATI1fJHuh7. HepG24H i 7Y i,
5si-LUCATI + NCA AL, si-LUCAT1 + AKAPI
HLUCAT KT, 4N 5E 6 me 11 & o
Pt BILUCAT 13 id i 5 miR-199b-5p/ AK AP 1 fli {12 i3F
HCC#tJ& .

z¢ E, IncRNA LUCATI1i# ¥ miR-199b-5p/
AKAPUE SR T A 38 e . BRI 28 RE
F1. X ANIncRNAVEITHCCH 2> T HLHHR 4L 1 35 W
fift, FIRLUCAT1/miR-199b-5p/AKAP14 & 7] g ik
NHCCIRT I —Fh A4 2 7
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