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Abstract

BACKGROUND

The long non-coding RNA (IncRNA) TPT1-AS1 has been
proved to affect the migration and invasion of tumor
cells by different means, but its specific role and related
mechanisms in hepatic carcinoma still need further
research.

AlM

To investigate the expression of TPT1-AS] in hepatocarcinoma
tissues and cell lines and explore its biological role in the
invasion and migration of hepatocarcinoma cells.

METHODS

Real-time quantitative PCR was used to measure IncRNA
TPT1-AS1 expression in hepatocarcinoma tissue and cell
lines (Huh7, SMMC-7721, HCCLM3, and HepG2). After
being transfected with small interfering RNA (siRNA-
TPT1-AS1), the invasion and migration of HepG2 cells
were detected by transwell assay and wound healing
assay. Western blot was used to measure the epithelial-
mesenchymal transition (EMT) process and the activity
of the PI3K/AKT pathway.

RESULTS

TPT1-AS1 was up-regulated in hepatopcarcinoma tissues
and cell lines Huh7, SMMC-7721, HCCLM3, and HepG2.
Transfection with siRNA-TPT1-AS1 noticeably restrained
HepG2 cell invasion and migration, and suppressed
the EMT process. Furthermore, TPT1-AS1 knockdown
reduced MMP-9 expression and inhibited the activation
of the PI3K/AKT pathway.

CONCLUSION

TPT1-AS1 is up-n regulated in hepatic carcinoma.
Knockdown of TPT1-AS1 inhibits the invasion and
migration of HepG2 cells via mechanisms that may

2021-04-08 | Volume 29 | Issue 7 |
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be associated with reducing the activity of PI3K/AKT
pathway and the expression of its downstream gene
MMP-9, and inhibiting the EMT process.

© The Author(s) 2021. Published by Baishideng Publishing
Group Inc. All rights reserved.
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F8#iA]: IncRNA TPT1-AS1; i #%; 12 4 i£4%; PI3BK/AKT

ZOIRE: K434 ARNA(long non-coding RNA,
IncRNA) I 7% % & #1538 57 B - 1- X X RNA 1 (tumor protein
translationally controlled regulator 1-antisence RNA 1, TPT1-
ASHERF &k i, SUATPT1-AS14p41Hep G248 i,
SEMTEAR, EAF12 %, IHR 55 HPIBK/AKTAZ 5 7 1L,

i 2
B=

K4£3E % RNA(long non-coding RNA, IncRNA)
b 98 & & #1358 BT 1- R XL RNA1(tumor protein
translationally controlled regulator 1-antisence RNA 1,
TPT1-AS)TPT1-AS1Ti@ it R ) 69V B 7 X% v it
012 R EEAS, A2 B fE I R o 49 BLARAR A Aol X AE
FAPAHEA Rt — o L.

849
3T IncRNA TPTI1-AS1 /A5 ¥ 49 % ik B H 3 I 55
AT 2 AL A N 09 R

Fi%E

5% BF 36 & P CRAR M T % 28 22 B % 2m e &
(Huh7. SMMC-7721. HCCLM3#=HepG2) ' IncRNA
TPT1-AS149£ik. ¥2ETPTI-AS149 /1 4F FHRNA
(siRNA targeted for TPT1-AS1, si-TPT1-AS1)3: )5,
ZTranswell 55 3o %] J& 52 34 M Hep G2 48 Fedz 22 %
T A AR 89 AL, Western blotiRAF £ & -18] & 454
A3 #2 (epithelial-mesenchymal transition, EMT)vA % %
B2 IUEZ 338 B (phosphotylinosital 3 kinase, PI3K)/%& &
#% B B(protein kinase B, PKB/AKT)/Z 5 i 34 #9 7& M.

ZR

T & 48 4R B AT J% 4 B 2 (Huh7. SMMC-7721,
HCCLM3#=HepG2) ¥ 3 7T 427 £ IncRNA TPT1-AS1
89 % kA, #JsiRNA-TPT1-AS1 T #p4] B 55 tu i,
HepG26912 2% B it 4%, F) B 474 HepG22m it 49 EM Tt
#2. #usF, FiAIncRNA TPTI1-AS1 T #45 MMP-9¢9 %
ik B PIBK/AKTAZ 5 i@ %44 & 1.

21t

LncRNA TPTI1-AS1TEA & ¥ & &3k, 3UsIncRNA
TPTI1-AS1 T 374 Af 5% 20 leHep G209 4% £ it 4%, HAE
FAAH T 6 5 FAPIBBK/AKTSE 5 @369 E AR T
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03I
KHEAEZwAYRNA(long non-coding RNA, IncRNA)j&—28
RNAFE K4, FLR A KR T200 nt, (HAH 5
& AT IhRE. LncRNAR] 2 Fh 05 2052 5 A 1)
Kk, Nz 5B 0. A PGSR T
SELEWEAT R, WEAMne RN ARE AT R 4% 41 g P LA & 41
) 52 A P45 5 B e, 0TI 5 980 1) R A R S it ),
WFFCUESEAE G4 B R i DR L S5 2 2K
i P AFEInC RN AT 53 A0 JFH 2 i SR AN
TR H WS 2 —, LRI FEAKIH
T AR, MIncRNAME UL R4 SZ RN “B2 5
T AR NERISTT DL RRE S 2 vt SR R
BERATTE. H AT EA 2 W FEE SEInc RN AT JH L 41
FEELEIE 2 5 R R AR R, WS
FAER R IncRNA MTUPTE I H 2 FIA B, H.
AT P AK T 28 fE. Lin5 ™ s 7u 48 R
Z7RIncRNA CRNDER] j# i i #%miR-33a-5p/CDK 65 7E
JHge R A HEAR A E .

iR 2 BRI T AT 1- ) X RNA1(tumor protein
translationally controlled regulator 1-antisence RNA 1,
TPTI-ASOHAL F135 Getafk. BEAMF 7RI, TPTI-
ASIE B OP 5L DL A 25 B e S5 T 1 I ogg o S 6
s, JEATEE BIA R A BB TE L TR IR 2R,
B2 8| IncRNAE I 52 44, IncRNA TPT1-AS17E T
T P BARAE AR AR IR AN 28, 3875 KB
SIRIE. AFS B SIS SO RRPCRET I
FIncRNA TPTI-ASHIFRIETHIL, ZJaHM /110
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RNA TS HIncRNA TPTI-ASHIFKIE, 154>
B o6 R A0 R 28 SO FE RE J1 152, i it western
botA KT F Bk — P BRI F T RE AR FA LA, LLEAH
JHJE PRI TT R A8 FE (R A i A — 8 B SR B Hs.

1 RRSE

1.1 A4 FHE41 &R (Huh7. SMMC-7721. HCCLM3
FHepG2) B N K AR MIL 02350 1 AR} B L g4
AEE; Ha2F LI (fetal bovine serum, FBS). T I IL7E 577
F(I reduced serum medium modification of Eagle's minimal
essential medium, Opti-MEM)}5 3. 1A /R1H 78 e
RS R K5 7734 (Dulbecco's modification of Eagle's
medium, DMEM)¥457# 53404 H 3£ E GibcoA F; Trizol
R, Lipofect AMINE™ ™ 5 & [H Invitrogen A &) ; %7
TPT1-AS1HJ/NrFTHRNA (siRNA targeted for TPT1-
AS1, si-TPT1-AS1) M HFIHEXTRE N7 FTFHRNA
(siRNA targeted for negative control sequence, si-NC)H /"™
M AR PR 7] 4 B PrimeSeript™ RT Master
Mix kit}2SYBR-Green PCR Master Mix kitJJ) [ TaKaRa
N, AEA R (bicinchoninic acid, BCA)E 7€ &R
A& E iR 2 REVBEARARAR],; bR RE
1 (E-cadherin). #£2-£55 8 [ (N-cadherin). T HEH
(vimentin). #&/7i 4 )& &5 1 #9(matrix metalloproteinase
9, MMP-9). F1 =R H B I =l (glyceraldehyde-
3-phosphate dehydrogenase, GAPDH)HLA 4 H 3£ [
Abcam’A ;TR ILEE 33 B (phosphotylinosital 3 kinase,
PI3K). fM2{LPI3K(phospho-PI3K, p-PI3K)HifkIy H -
TS RHA TR A A5 S BB (protein kinase B,
PKB/AKT). 1t AKT(phospho-AKT, p-AKT)#ifAlt
H 2% [ Affinity Biosciences/A #; H AR M [ 7 11
i

1.2 7%

1.2.1 s AR A AR 104E2017-12/2019- 120K T A R
B B AR AR X AT I DIBR TR 3 e 4143 1
FLTC 0T (P98 55 1R A2 A IR FE ) 124510955 1511 3
22 TR e s BB UE A A g, X e 55 4 23 rh T
YT, PR B AUN%2.0 embh b, H TG A BT
RFEZ I TAIT FIA e NEEVR YT . AHIT 58 BT 1) i PR
A4 8 2 A R = IR SRA K T A R EE Rt
PR A e, AR A B AR 5 R O JF O BT R A
HRN R, T°-80 CHE IR VK A8 Hh IR A7- 45 H.

1.2.2 @ f3E . >R 41 R (Huh7,
SMMC-7721. HCCLM3F1HepG2)h N7k A4k FF4H i
LO2H AR 7% T 10% FBS{IDMEM g 4215 77 3 v,
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RiFR 4 AF N3T Ty & 5%C O, TE IR 40 i 1% 77 46,
2 dFE IR — IR, £4-5 dYMAE Kk 80% A2 AT i 4
0.25% ) T AL AL AR

HUG B0 K I H e p G241 i 12 b 22 6 FL R (422 ol
ZFE N2 X 10°AN/mL), FEREAIAR 5 =S I & 2 (control,
Ctrl)s A HR AL (si-NC) RIS L4l (si-TPT1-AS1). 54
J AR L 70% Rl A I FEAT 4. K4 si-TPT1-AS1/si-NC
HILipofect AMINE™ 2 Jl I\ E|Opti-MEM; 77 5 Hi
2], FiRWFES min, A5 LA Msi-TPT1-AS1/si-NC
30 5 B4R NLipofect AMINE™ ™/ Il i SR IR &,
FIRAENFF 25 min. HEEHREY 5 mNE o4
M-, B 37 T & 5%CO,MEE 40 R: 7%
FarPIESEEEIR6 h, B4R 58 A MRS 7R H 4k 845 7748 h.
o I G R T AT J5 2R S5 44T
1.2.3 XU 5250 HUOMHA: K I Hep G241 H 2 Fh 22 641
B (T i 5 B 1R 55 TR AR R S T 1 Bk A NS5
£8), BERhEE N2 X 10°AN/mL. K35 9256 73 4 5 Ysi-NC
2isi-TPT1-AS1Ja, 4 40tk S8 BT 240 i 5 77 4 h 4k
SRR IR A KX BIZ190% @ & K Bt Sk ki 2
F e ELAE LR R ERIJR, PBSTE LR I 76 441 ffa s
TR B T H AR TR IR, 42 AIAE0 hA48 hirt H 5
A 22 0 U B AL ade B 6 A0 BT R 52 9 SR B A i ST
Tor IR A2 5245 100 It B4 M R I A2 g
1.2.4 Transwell 5 /e N T BRI (Matrigel) 2 /i
JBZ AR I L33 DM E MR 9% 3 44 1: 8 119 EL 9 i B,
2 J5 FMatrigel i )51 #itranswel VN = AR L,
37 CH¥E2 h. FHTCMIERE 77 50K & 4L 4 b e 1 X 10°
AN /mLIF AR, A5 R AR ER100 v LA &
Fr R Etranswel UNE ) B, 7 R E A
700 pLoE AR 7RI, BT 40 75 58 o 4k 88 9%
48 h. B /)= J5 MR 25 AR BRI AL | = ) 4 i,
PBSIE Y2 G IN95% ) £ BE [ w2 i LI R 2 (2 i,
ZJ5 AR A3 BUN0.5% ) 45 de 55 G 44 0, PB SERE
Ja, T3 B R WS I H T R (e 2H e
PR M)
1.2.5 2838 K2 FPCR: KA Trizol A & U B T die
R JT R 2 4R i S RN A, £ PrimeScript™ RT
Master Mix kit {4 & ilicDNAJ5, K FISYBR-Green PCR
Master Mix KitZ£ABI PRISM 7700 245 llincRNA
TPTI1-AS1{{JZRik. IncRNA TPTI1-AS1{JIE [ 514751
N5-AGGAGGCTATCCTTGCCCATC-3", R If 54751
H5-AATTGGAGGCCAGTGCTCTGAA-3’; GAPDH{E
NN, IERSI P 5185 -GCGACACCCACTCCTCCA
CCTTT-3; 5% F7 5185 -TGCTGTAGCCAAATTCG
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TTGTCATA-3". RS ZH 1 E: 95 “CAME60 sec, 45MEFR
(94 °C 30 sec, 62 °C 45 sec). 45 TR HI2 243 HTLncRNA
TPTI1-ASIHIAHXS ik &

1.2.6 Western blot: #2140 A8 i A0 B A0 )5, 0
RIPAZMETR T UK - 244#30 minJH A AZ I ) 42 2 ) HL
M E A, KABCASE HEEiM GE 85 BG4
FHEABEZR60 ng, MASE A B MHEHAL
PEJEAT T e R B 8 (sodium dodecyl sulfate, SDS)
HEIE HLYK. HL YK ES R R 200 mATE IR K B L 3R
ZPVDFE. 7 BN 5% 10 15 A 2 975 = i P e
2 h ARIE S PR B R E SR I —di4 T B IR,
VERRZE ph it (tris-buffered saline with tween 20,TBST)
TV VEEES min X 3K, MMAX M H P = RBFE2 h,
TBSTREZPEE10 min X 3%, ¥ &5 H 1R /L
fi(polyvinylidene fluoride, PVDF)J§ 4% % % = v f]
F HAG S ROGE 5, € R IR BEiR . i 4 SR
Image JAT K& 8 =40 #T.

Gt FA0IR SI0 A KIS ASPSS 19.08 4 AT
Gt i, tHE ORI A EL £ bR ZE(mean £ SD)
~, AT EBERR ST 2R o T R ik, 24
& FORHA] ) G v 2 LLBCR FH U7 22 3 #r, P<0.05387R
SRE g E R

2 B8
2.1 Linc RNATPTI-ASIAEM % ¥ 69 ik SERFR &
FEPCRAGINSE S B (FLAFIB), 1E 12450 e i, A
BTN S5 IR AR, 2 IneRNA TPT1-AS|
fIZIE R ZTHEP = 0.036)(EI1A); 7E6IK M 7. 41 ff 5
o, BT AR O2, 4 ZHuh7.
SMMC-7721. HCCLM3#HIHepG2+H'IncRNA TPT1-AS1
(IS AN R BE 1) =i (BT B).
2.2 # #siRNA-TPT1-AS13t AT & 48 it Hep G242 42 % it
# 438 vl PRSI AN B2 AFITZR, TE6 US4 il 5i2
gerh, #:siRNA-TPT1-AS1 2 J5HepG24H il HHIncRNA
TPT1-AS1HZIE BT E X R 411(0.38 +0.051%, AT T
J5 B

R S8 45 AN 2B DR, 1861 AT 4 i S
¥rh, Ctrl. si-NCHIsiRNA-TPTI-AS1ZH [T A% 7 25 (um)
SrAIN: 15624931, 161.34+10.03F1122.6+6.47. [FIFE,
Transwell 5246 (1) 45 5 R (E2CHIE) , siRNA-TPT1-AS141
Hep G241 i 1112 28 2 15 2 [ 22(73.12 4 5.99)%(P<0.05).
45 R B IRsiRNA-TPT1-AS1 ]l FHE 40 iiHep G2 (117
2.3 #:siRNA-TPT1-AS1*HepG24m i, EMT# 4284
% Western blotfREI 25 RanE3 AR, 161K M7 4
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B seid b #£ LiRNA-TPT1-AS1 2 )5, HepG24H A1 |
Fe A AR IC I E-cadherin[f) 3R 1A i 3 39 11 (P<0.05), 1
(] T4 B AR i YN-cad herinfllvimentin {234 B S />
(P<0.05). 25 /RsiRNA-TPT1-AS1A] 4] f-Je 41 A
HepG2fIEMTHEFE.

2.4 # ZsiRNA-TPT1-ASI*PI3K/AKT/Z 5 i@ % &4
A Fea ARSI AT 40 R PI3K/AK TS 5 18 B (1%
P, g5 R RIR(E4), TE6UAST A sRE h, AHXT F-Ctrl
4, #YsiRNA-TPTI1-AS1J5, MMP-9. p-PI3K/PI3KF!
p-AKT/AK T E 1 3RIE K52 [ (P<0.05). Ui WIfE
Hep G224l rh#£ tsiRN A-TPT1-A S 17 B A5 PI3K/
AKT{E S IE B S PE LU N IFEMMP-9[1 k.

3171E

WFFEE W, IncRNA TPT1-ASI/E A —N8 1K B AR i
RNA, 7EAS [ (14 g o] 3@ AS 5] 1) 7 2 i i eg 1)
R s AR FLAE I P /R F M ANIS 2. A SRitid i
SO E EPCRYIA AT 1 i H1IncRNA TPT1-AS1
[IE, 45 R SR E T A R4, IncRNA
TPT1-AS1IRIEI H A FRIFEFE T . X — 45 542
7, IncRNA TPT1-AS 1] Ge7E e it f v R 3 S B H.

BEAEATE 7% -0 IncRNA TPT1-AS1R] §20 B & .

1 59 DL K 4 B e S S VR g iR 6 4%, AN S8 d i
T IncRNA TPTI-ASIFRIA, RGBT T XS
M HepG212 28 JOT R R I e, FHk— b4t 73
VEFIALH. RIJE S0 A Transwel 14 JAR 22 5206 (1 45 5L 5
N, i esiRNA-TPT1-ASTA #If| @ 40 fEHep G2 147
T, bR -) 78 i % 73 At (epithelial-mesenchymal
transition, EMT) -5 Ve (1228 # B UIAH K, AincRNA
TUGIHI 2@ miR-137/AK T24h g2 AT 41 FEM T
BEFE, bR AR A0 M 42 28 KT RS, LncRNA
HEIH I A ik miR-119a-3p52 1 A 41 s Huh 7/ 1Hep3B
HHvimentin, MMP-2 LA &XMMP-3f{131%, 354240 i
(358 SR, AT R I, HYesiRNA-TPTI-
AS12 )5, HepG24ifia b b 7 A0 i hr W (E-cadherin) %
TETF e 18] S 40 AR 1E ZI(N-cadherin, vimentin)ffj3&i&
DU R B, 2R N iIncRNA TPT1-AS 1w 301 T 44

HiHepG2FJEMTHEFE.
Y A 2 255 Sl B R B2 iR 2H PRI EM T

MR, TS RE, HPPBKAKYE SEME %2
THRERIZ I A5 S8R, PISKIOE 5 B M AL JF O AK T,
B e A A R R, BRI AK TRHAS 54558 3 R i
AN TR P HE 55, 520 b8 20 PR 3 B R T L AR 2RI RS LA
Fo Oy A S i ) L& iR R, RS
JdE v, PI3K/AK TS 5 38 B W0 Jo ml e 3% % 5 [N
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I Ctrl
I si-NC
[ Jsi-TPT1-AS1
) ) 2.0 4 a
Ctrl si-NC  si-TPT1-AS1 c T
o
. ‘@
3
.qE) 1.0
[=%
E ’l‘
&
0.0
E-cadherin  N-cadherin  Vimentin

3 si-TPTI-ASIXSHepG24RIBEMTHAZHIRAIMN. '£<0.05, ‘P<0.05, ‘P<0.05 5% BRZH LS.

Ctrl si-NC  si-TPT1-AS1 I Ctrl
[ si-NC
p-PI3K _ 157 7 si-TPT1-AS1
c
g 1.0
£
[0}
& 0.5 a
(o)
©
&

p-PI3K/PI3K  p-AKT/AKT

MMP-9

4 si-TPTI-ASIX{HepG24iEPISK/AKTIE SBERHIFZIA. *<0.05, P<0.05, ‘P<0.05 5% FEZAEAL.

“FB(nuclear transcription factor kappa-B, NF-kB)p65H]
WEA R AT, BT SEMTI R 4. T Hep G2
HCCLM34ifiH, PI3K K AK THIBEER (b th /2 12 410 i
EM TR g e 2 s m— A EZ R, i
AW 7 7 IncRNA TPT1-ASIXPI3K/AKTYE 5
PRGN, 45 BRI, #:Y4siRNA-TPT1-AS1/5, p-PI3K/
PI3K Allp-AKT/AK T 2R [ RIA KT 2 FEIE. ZhusE
W7 R B PI3K/AK TR FILY 294002 1] 41 il )i 2
JE A AR MM P-2 S MMP-9ff 22 3% LiZs" i
Fit 2 7RBmi-111d RIAE S /- FPTEN/PI3K/AktH |
TWMMP-2FIMMP-9RIE S 1 -4 e i1 4% 7% A=
Z&, FEIRMMP-2 5 MMP-9 1] 852 FIPI13k/Akt{5 5 8 4
VR, AR SO ARSI 4 R AR AIE S E R 4l R He p G2+
% LSiRNA-TPT1-AS1 A HIHIMMP-9f )ik, P F25 R
275 FiHIncRNA TPT1-AS1H] GEE L I Hep G241
HPI3K/AK T 5@ B & 1 DL T IFMMP-9ff K15,
I8 B AR I 1 R A, T H i A0 M P EM TIERE (H2
PI3K/AKTYE 58 #% 7 P (1 B F ARG 5 S
fth A% S 38 PR ANRE s A — PR NI L.

4 &g
2% EFTIR, IncRNA TPT1-AS11E 24 25 ) 4R i 22
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i, FRIncRNA TPT1-AS1 ] AT 4Nt Hep G2 ()17
i, HAERMLUERI T e 5 HHIPIBK/AK TS 518 % 1)
TG PE DL R IFEMMP-9 R IA, k1M 52 4 i (I EM T2k
(EXEPS

- 25

pAdE =
L B 5=

K55 EZmIBRNA (long non-coding RNA, IncRNA)TE T
AR BRI, FAA O 2T BB A

Eatiiv/r /4

LncRNA TPT1-ASI7E 2 Pl PE iR v 7 w3k, ]
(R ARG 5E . ITRE AR ZE. (5, TPT1-ASIX
T A IR RS AR 2RI RA I M AN 2.

e g=l
WEFETPTI-AS U FHE A ER UL 12252, DL
TEERIBL.

FIRT-qP CRAG I AT ¥ 2H 2R S HC 5 B g 55 HEREAR . T
SEAN I 2 UL P4 IEL 029 Ine RN A TPT1-AS1 KA.
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