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Abstract: Objective To explore the role and mechanism of long non-coding RNA (IncRNA) highly upregulated in liver cancer
(HULC) by inhibiting miR-134-5p in promoting the proliferation, invasion and migration of cervical cancer cells and promoting apopto-
sis.Methods From October 2019 to May 2020, the expression of HULC in human normal cervical epithelial cells and cervical cancer
cells cultured in vitro was detected by real-time fluorescent quantitative PCR (qRT-PCR). Specific HULC siRNA was transfected into
cervical cancer C-33A cells, and the transfection effect was detected by qRT-PCR. CCK-8 method was adopted to analyze the prolifera-
tion of C-33A cells, flow cytometry to analyze the apoptosis of C-33A cells, and Transwell experiment to analyze the invasion and migra-
tion ability of C-33A cells. The dual luciferase reporter gene assay detected the interaction of HULC with miR-134-5p. The miR-134-
Sp inhibitors were transfected into C-33A cells that inhibited HULC expression, and the effects on cell proliferation, invasion and mi-
gration were examined in the same manner.Results The expressions of HULC in cervical cancer cells (HeLa, Caski, SiHa, C-33A)
were 1.95+0.24, 2.26+0.21, 1.77+0.19, 3.49+0.40, respectively, which were significantly higher than that in normal cervical epithelial
cells, (1.00£0.11). The expression of HULC was the highest in C-33A cells (P<0.05). Transfection-specific HULC siRNA was able to in-
hibit HULC expression (0.94+0.08 vs. 0.18+0.02) in C-33A cells. After inhibiting the expression of HULC, the OD value of C-33A cells
was decreased (0.59+0.08 vs. 0.38+0.05), the apoptotic rate was significantly increased [(3.01+0.34) % vs. (18.54+2.16) %], and the in-
vasion (112.54+13.86 vs. 46.28+10.16) and migration (158.65+18.66 vs. 78.18+10.80) ability was weakened (P<0.05). HULC was able
to specifically bind to miR-134-5p and negatively regulate the expression of miR-134-5p. Inhibition of miR-134-5p expression reversed

the inhibition of HULC-induced C-33A cell proliferation, apoptosis, invasion and migration.Conclusion HULC promotes the prolifer-
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ation, invasion and migration of cervical cancer cells by inhibiting the expression of miR-134-5p, and induces apoptosis.
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I R MR MR R B8 LT, S e o B A2 B AU
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RNA, K EE>200 /%R , Al a8 o e sl 4, 5 s
P A5, 7R B PR R 3k AR i A ) o T TP R AR
5 KR EWFIE R B IncRNAs 5 45 45 5 808 76 N
(1) Z2 AR 1Y) A N AR DRRL DG, KT, H i
O T U 00 R HE R 1) Lne RNAs 3 =, DIFEHR
1B 7R, IncRNA JHH8 (5 22 35 5% 5 4% (highly upregu-
lated in liver cancer, HULC) "] {2 #f ' 988 | A1 A
T S I PR HE IR R R BUR R A DR i
WF5E & B, IncRNA HULC £ 5 8V 4H 4L b Rk 5
m L RHOE R S 5 SUs A UE A Y E 1T, B
HIAR WLAROCHGE . HAETHFE &, HULC 5 T iiF
/N RNA (microRNAs , miRNA) 77 7EAE FH LS 1 A
W5 1330 A 15 B 3O 0 &% B, HULCG 5
miR-134-5p [EFFPEAHLES 6507 25 o miR-134-5p A 4
55 SR AN M G s AR BT —E s E . EOR
WA HULC W] 3@ o ] miR-134-5p Rk S 5
B AR R IE AU o R, ABESE T 2019 4F 10
H ZE 202045 A, %% HULC Fll miR-134-5p [8] 44 1
5 G 28 KON B S0 200 B A W e AT s, DU Ry
B SR 112 W R BB TE AR S
1 MR57F*E
11 B8 NIERE S E A Ectl/E6ET K5 35
I 41 Ml HeLa, Caski. SiHa. C-33A g [ 3% [ ATCC;
DMEM #% 37 5£ 1 I 38 [ Gibeo 22 Fl 5 5 5 14 $E )
HULC siRNA FIERE S siIRNA \miR-134-5p #4114
(miR-134-5p mimics) &4 % B8 (mimics control) |
miR-134-5p 1 #1 7 (miR-134-5p inhibitors ) . 1] ] 1]
%} M (inhibitors control ) WA [ ] M £ 18 ; Trizol it
I M-MLV 39 8 561200 & W B ORGE 49 TR IR
8 )5 BB RS Y357 Lipofectamine 2000 1 H 3 [
Invitrogen NF]3SYBR Green PCR o YA R 25
H I ZELE IR A IR BR S 1 5 R0 R B A
HE RS I 357 &5 1 96 18] Promega 23 F] o Transwell

Uterine cervical neoplasms; IncRNA HULC; miR-134-5p; Proliferation; Apoptosis; Invasion; Migrate

/NE I H 3 [F Coring 23 F ; Matrigel £ 5 i [ 5 [
BD /A ] ; Annexin V-FITC/PT 2 Jio 8 746 132 75 £ )
H H AR AL ARG RT o ARG A (A B 2 Py
SRR E F MK

1.2 WRAEFRSAE I E U C-33A M%7
TE 10% Jif 4= 135 (FBS) L 100 U/mL & -4 % K 1Y
DMEM 3555 B v, Tl B AEAR TR 850 5% — S Ak |
37 CHEIRFE A TP E W E 24 hJ5 E s 573t
FRE W 48 h, 20 Jf W BE AR KO0 A B IR 80% LA I
B, FH B A 1 Tl A A% A TBOKT 5098 7 0 7 200 i s
RSt it . W AE RIS RAFIY C-33A 2 4%
Flg) o6 FLAR T, Ak LEIEE 24 h, R LA KIC &4
50% I, W57 57 HULC siRNA FI3E4F 51 siRNA
HH Lipofectamine 2000 %% 44 28 C-33A 41 fitd b , 4331l iy
% °H si-HULC 41 I NC 41, DAL YL C-33A 41 iy
4447 Control 20 , 5% 4 J5 W) 40 M i B 75 37 “CREFRF6 4k
SERE R . B 5PE HULC siRNA JF 41« 1E 1] -5 -CCG-
GAAUAUUCUUUGUUUAUU-3" ; J2 [i] -5 -UAAA-
CAAAGAAUAUUCCGGUU-3" ; 4k 4% 5 M siRNA ¥
51 . 1E 1] -5"-CCUUAUAUGUUCUGGAAUUUU-3" 5 )2
i]-5"-UAAAACGAAUGGAAUUCACUU-3’,

1.3 qRT-PCR#& M4 f HULC K RIE R
Trizol 2: M 1E B 41 I B2 40 I8 Ect1/E6ET F1'E £
4 }fJ HeLa , Caski . SiHa C-33A 42 HU RNA , si-HULC
HHANC A C-33A 4l fif4% YL 48 h Ji5 , [AIFE LA Trizol ¥
PEICAN AL R RNA o FH R A e A% 19 2 1 Az S
FE RNA [ B FN 4B BT, BEIUA A% 1Y RNA #1700 7%
%, 4 i eDNA , 38 3 SYBR Green PCR % Y646 I3
791 000 7 20 i rh HULC AR X235 7K °F, DL 18S rRNA
YRR R IR, R 45 R 0 95 “CHiLZE 1 10 min,
95 CAZ M 155,55 CiR k 30 5,72 “CHEMH 20 s, R H
A0 NEIR o TN A5 oIS o Bl i i 42, 15 113 Cofi,
R 274428 ST A0 i o HULC AR ek 1, 5256
A3 BUME . 514 :18S rRNA: IEM 545’ -
AGGATCCATTGGAGGGCAAGT-3" ; JZ [a] 51 #) 5~ -
TCCAACTACGAGCTTTTTAACTGCA-3" ; HULC iE
514 5" -TCATGATGGAATTGGAGCCTT-3" ; J [1]
51#) 5" -CTCTTCCTGGCTTGCAGATTG-3" .

1.4 CCK-8#&ill C-33A ABIRYILIERE S K4l
C-33A 4 it FH I 2 I Ak, i BB 20 S, LA 1
10° /N /FLEEFP 2] 24 FL A0 M 5 = A, RE i 34
SEATHE AL, B 37 CRIFFA RS 555 48 h, I 20 wL
CCK-8,37 ‘CH?H 1 h, 7 fiff b5 A% I W 6 B {E (OD
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B, P KB I AE 450 nm,

1.5 WmNEmAR  IEEA A C-33A 4 fif, LA PBS
% 2K, A IE & 1xBinding Buffer % 77 21 fifd Jf- 4 4%
Y 2 1} 10° /2= F, [l 4 BB TR S N 5 pl An-
nexin V-FITC Fl1 5 wL PI , 38 5% 5 W 15 min, #MIT 1%
Binding Buffer 8 i, 1 h Py _F 378 220 it A SR )

1.6 Transwell 3L53§ ¥f Transwell /N%E B T 24 fL
ARG SRR FE/NVE R B E A 50 L IS
1L 37 85 75 F 7 BF 1Y Matrigel 5 5, 135 J o e ¢ [
Ja & H o Transwell /NE H T ZE %1600 pnl % 15%
JH A4 I 965 P 5 5 0, WA A A 4 B T4, B2y 1x10°
NI A B Transwell /NE ) B2 (72525 %
FEJC AR L) Matrigel 5557 s 9% , 3 A% 52 56 o 77 Matri-
gel %) , 7 A5 /INEE T 37 “CREFRAA 48 h G UL 38
2 M, 1 0.1% 45 5 44 (015 min, PEL LA,
B J5 1E e T (REFLEE 5 S LEF ) IS IR
1.7 WRAEBBREEFEIZE EWIEEFHM
LncBase Experimental v.2 T 28 B 8o , HULC 5
miR-134-5p FEAEARUZS G0 i, FyitE— 2P BiiE HULC
RERSHE [ /E FH F miR-134-5p, % miR-134-5p 5 HULC
G0 37 UTR 4 14 44 2 3156 5 22 i R ]
#f& 1,12 HULC-Wt, 4% miR-134-5p 5 HULC il
P45 G0 s 1 37 UTR M B 31 586 3R i 15 i R A
F,ic J HULC-Mut. ¥ HULC-Wt #il HULC-Mut 5
miR-134-5p mimics 8¢ mimics control 3 [A] 7% 4L 3| C-
33AZHAE A, 48 b XSG R B 45 2 RS
FUE A5 L A A ARG 2 2R R 12 o

1.8 %t miR-135-5p inhibitor 3 L1 M —
A B UE HULC #0 [i) miR-134-5p 18 45 57 25198 40 o 185
FE RZRFERERE ST, A ST AE SN H HULC 63K 17 C-
33A 41 i 5% 4 miR-134-5p inhibitor B, inhibitor X
M, 43 5040 K si-HULC+anti-NC 41 F1 si-HULC+anti-
miR-134-5p 21 , % | qRT-PCR H R #: ll miR-134-5p
Y 2 15 7K 3F , miR-134-5p 1E [A] 5| ¥ 5° -ATCTGT-
GACTGGTTGACCAGAGG-3" ; JX [ 5] ¥ 57 -TG-
CAGGGTCCGAGGT-3" ; U48 1IE [ 5% 5° -AGTGAT-
GATGACCCCAGGTAACTC-3" 5 K [ 5|4 5" -CTGC-
GGTGATGGCATCAG-3" . >k H CCK-8 il |y = 4
JL AR F1 Transwell S5 73 B 40 Mo 38 58 M 12 AR 2
TR, A BRIA] I

1.9 ZitFEFHE R SPSS 21.0 #1748 3124 4
Br, DA B SEg  E A 3 0k IO, T R DA X + s
T, PR ¢ K 50 43 BT AR X 2 ' R BTG %, 241
F BRI 7 224307 HULC 192835 1 40T 11 0
TR, DL SR 2B R 78 4 Mo 5k, 22 40 22 6] PR 7 LL 3¢
K FH LSD-¢ K556 f 779, P<0.05 /R 22 5 A 4 it

2 #ER
21 HULCHEEHEBHARAETRIE JRT-PCR
K45 5 58755, 5 Ect1/E6E7 412 1.00+0.11 #H I , C-
33A. Caski. SiHa. HeLa 4l i H HULC B9 3% i8 &
(3.49+0.40,2.26+0.21,1.77+0.19,1.95+0.24 ) B i 7t
1= (F=39.92,P<0.001) , 7 &5 5 S@ i &, C-33A
i h HULC A9 3R 38 i A ey (P<0.05) |, At a6 B C-
33A AT S S5 g
2.2 % HULC B93R3E 3T C-33A 40 B 18 58 F0F 1=
980 qRT-PCR Kz %« HULC siRNA 48 hJ5 C-
33A L HULC By ik 8, 45 R iR, 55 Control 4
FINC 4L e, si-HULC 4120 ffd b HULC A9 % 35 5 B
12 (P<0.05) ; Control 21 1 NC 41 [6] # Lt , HULC
FF b2 R LI E L (P>0.05), CCK-8 55K
6 0 4 Ji 384 4E BE 77 , 5 Control 41 A1 NC 41 L 32, si-
HULC 41 4l e 1% 77t 25 P AR (P<0.05) 5 3 = 40 L AR
K 4t 5 5 7R, 5 Control ZH 1 NC 2H b %58, si-HULC
ZH 40t 98 T R B 82 T 5 (P<0.05) 5 Control 2 Fl NC
ZH () AH LL, 400 OD B 25 R o gt it 22 2 L (P>0.05) .
WE1,E 1,

FR1 A4 C-33A 40 HULC YRk 40T T

AR R x + 5
215 HEEWH  HULC oD JHT22/%
Control 3 1.01£0.10  0.6420.11 2.88+0.30
NC 3 0.94+0.08  0.59+0.08 3.0120.34
si-HULC 3 0.18+0.02"% 0.38+0.05"%  18.5422.16"%
F1H 113.52 8.16 147.79
PAH <0.001 0.019 <0.001

Vs HULC P 4 AR, OD A I3
(D5 Control 4 1., P<0.05. @5 NC 4L, P<0.05.

Xt JE4E S SIRNA 5 5 #EHULC siRNA

B e man e RS
10" 100 10?0 10° 10

0.
[

[

e s  a L e
100 10' 10?2 10° 10* 10" 10" 1P 10° 10*

TR V- SR AR R
BT A AN A g g T

2.3 #H HULC BIRZE X C-33A MR EFER
BN Transwell L 25 7, DLIE 2,362, si-
HULC 2H = 22 240 Jif B5OF1 3 4% 40 i 480 . 2% 7 T Control
ZHFINCZH (P<0.05)

2.4 HULC #I % miR-134-5p B9 R 3E& 78 & S 14
LncBase Experimental v.2 i il 45 2 & /8 , HULC Fl
miR-134-5p A #8 8] 45 5 7 45 o WU R B A A
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F2  Transwell SCIGR I 4012 & FIEFLRE T1 /% + 5
415 V=R €11 Z2E4N AL R AN A
Control 3 120.1516.24 176.33+20.04
NC 3 112.54+13.86 158.65+18.66
si-HULC 3 46.28+10.16"%  78.18+10.80"%
FAH 26.58 28.43
PAE 0.001 0.001

4 : Control S XF B, NC O JE5E 5 M siRNA, si-HULC b 5 52 4
HULC siRNA,
D4 Control 41, P<0.05. @5 NC4L I, P<0.05.

DR 52 56 435 51 7, HULC-W 41 7P, 5 % miR-134-
5p mimics F%) 4 AR 2 ' B i % 4 BH 2 AT miR-
NC #1 (P<0.05) ; £ HULC-Mut 20 ", 1% £H 40 itg A1 %
U T TG T I 2 AR (P<0.05) o RatE—2 IR
HULC X} miR-134-5p 3k (9 1 [a] 42 E T, AWF 5
qRT-PCR AN Hl HULC A9 3355 %F miR-134-5p %
KRR, 25 5 R, 5 NC 41 (1.00+0.09) A L | si-
HULC 04 Jifd 77 miR-134-5p %35 (2.45+0.24) g & Tt
i (1=16.37,P<0.05) . WK 3,%3,

2.5 D miR-134-5p B9 KA 3T C-33A ZHAAIE3E |
AT BEMEIBHFM  qRT-PCR A 45 1 B
/N, 5 si-HULC 41 Fl si-HULC+anti-NC 41 [t , si-
HULC+anti-miR-134-5p 2 4l ff8 H' miR-134-5p Y &

1S4
w

HULC ... GAAUUUAAACAAAACU

miR-134-5p3’UTR ... ACAUUAAAGUUUUUGA
B3 7EL4MF LncBase Experimental v.2 il HULC Fil miR-134-5p

A

3 WESOEE MRS H R SL YK HULC A1 miR-134-5p 1)

MEAEH/E + 5
2H 51 HwEWE HULC-Wt HULC-Mut
miR-NC 3 1.00=0.10 1.0020.09
miR-134-5p 3 0.2320.02 0.99+0.09
tfH 22.65 0.24
P1H <0.001 0.817

1 - miR-NC #4214 % B8, miR-134-5p & miR-134-5p #4014,
HULC-Wt ; HULC 3§ A Rl 2 A& HULC-Mut i HULC 5878 Rl g 44

IR 7K B B ARG (P<0.05) . CCK-8 SEER 45 5 R,
5 si-HULC 41 fll si-HULC+anti-NC 41 It , si-HULC+
anti-miR-134-5p £ 40 Jifl OD i . % 7+ 55 (P<0.05) .
it 2 A R R I 25 2R R, 5 si-HULC 41 il si-
HULC+anti-NC 4 It , si-HULC+anti-miR-1 34-5p ZH 44
LU TR B AR (P<0.05) . Transwell SE564%5 5 i3
/~, 5 si-HULC 41 fl si-HULC+anti-NC 41 It , si-
HULC+anti-miR-134-5p 2112 78 41 fa £5OR 7% 240 it 44
A i 34 %2 (P<0.05) . si-HULC 2H F1 si-HULC+anti-
NC AL, DL B & fain s 22 R gt 2 X (P>
0.05), WKE4,5;%4,

5 53 PEHULC siRNA
R FEPEHULC siRNA i 70 R

10

Hi 5:PEHULC siRNA
+miR-134-5pHi 7

10t
10

IO’-!

0] E :
s E 3 3 ;
1, | 04 0] -
1% P ; ‘
I 10' ‘ID‘: 4 2

0.

10° gy 00—y Wi B it s
10 10" 10F 100 10* 10" 10" 1 100 4 ¢ 10" 10F 10° A
-

HBEHER V=3 D U 9
B4 30l miR-134-5p (Y 3R3EXF C-33A HHMLJA T 119 e

3 itig

B SRR AR I AREEE M — R
St P L M RE SR T R R A R S
KA A T HLEN R IF KB SUE RIS . AR
5T R IETT T IncRNA HULC Fl miR-134-5p 78 &
g T Y RIS R A Y2 T e . ROk B2 IR
PR, LncRNA 7] DLFERE 55K P 805 5% 05 7K 7 14
WHLEN , S 5HUAZ T AE K E T HR B R,
Z I FEF I, IncRNA R A Sy 008 2k DRl 41 s 2 1R
Z 5 kA R RS UG TSI fES
RIAAFSE o, & BLHULC ik LS 5 e H
T T A R A MR A L AR T R B AT
R LAFERIF ST A5 R 2R B HULC ] REFE By 40 ffe
YT AT R EE IR . TR HULC 25
Fg Hh R IR R s, B 5 ATUE A K25 U
0 BT HULC 578 #5098 20 it A6 4 24 T e i iF

R4 I miR-134-5p XF C-33A A4 5 A2 22 RN B U2 /% + 5
415 FEEWE miR-134-5p oDl TR R A AL TR A Ak
si-HULC 3 1.00£0.10 0.39+0.05 18.14£2.25 48.02+10.04 80.20+9.24
si-HULC+anti-NC 3 0.990.11 0.41+0.04 19.22+2.43 47.96+8.64 82.36+10.58
si-HULC+anti-miR-134-5p 3 0.18+0.02"% 0.61+0.06"% 8.27+1.147% 96.28+12.12"% 156.82+16.15"2
il 88.57 17.30 26.72 21.70 37.39
PAE <0.001 0.003 0.001 0.002 <0.001

1+ si-HULC i 4% 5% HULC siRNA, si-HULC+anti-NC 45 5 ¥ HULC siRNA+31) i %) % B | si-HULC+anti-miR-134-5p 45 5 ¥ HULC

siIRNA+miR-134-5p 5], OD Ae ) .

D5 si-HULC 41 1, P<0.05. @5 si-HULC+anti-NC 41 1, P<0.05.,
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FEGEAHGE , G, AR 5T 1B ZE AR5 HULC X 5 3998
A ML A= W27 R s e B Ay TR . AR o 4 AR
B, HULC 7E 5 3000 40 i i i) 263k B 2 & T A IE
HOETH R A Ectl/E6E7 ., qRT-PCR A8 45 - i
7N, TR E BUE C-33A 4 L P A% Y HULC siRNA J&
HULC B3k 25 N, $2/R % JL HULC siRNA A]
BN HULC () 3 3k o E AN A BIF 5 % B, 30 461
HULC ) 3235 J5 C-33A 20 il OD (A%, I8 T2 %+
15 (R 2R AT RS A0 M B8 /D, SR HULC (9 3R35
AT B S0 C-33A 4 MUBSTE (R ZEFER AR T 15
SYEIE T I, HEW HULC X ey 2508 14 & A= Fn
KIEHAEEEH,

IncRNA 76 NP i i B2 T ge 5 e A 138
ok £ AL R R e 4 AEL D) RE Y BE A O, 32
“Te A PR RNA” 5 25 14 )5 &, % HULC
FIE R ceRNA, LT 485 HULC A ELAR HI A9 1
FEM miRNA . RS2 FFX — W, A5 R A
ST ST 5 HULC AH 5.AE 9 miRNA , &
P miR-134-5p 5 HULC AT JE W AME R XS . e4h
I R R L S0IE T HULC 5 miR-134-
Sp M HAE o qRT-PCR A 25 S E — 2 8 3F T
HULC 7] 1 ] 4 % miR-134-5p Y Rk . AR K
I, miR-134-5p nJ i i 48 [ #5210 AE /N2 i
Jili 365 A549 F1 H1299 4 i ({7 22 FIE R ™ . A4k o
SEPVIIE Y K B, miR-134-5p 1 Ze I R AT LA il
N B S0 A AR 4348 B 40 S B SR R 3 AT DA
SR T o G5B AN S RN M HULC 19
FEIRPD I E 0 C-33A ARG H T REMER
5 M miR-134-5p I REA K. RNitE— L BIEZ
25 ARWFFEAEIN H HULC 235 19 C-33A 40 i rp &%
e miR-134-5p Ml 9y, K & B, 90 ] miR-134-5p
B3R 5 AT 5% HULC 238 T I S 800 C-33A 41
HE RZERER I HIVE R, ¥ HULC 335
SO T, 00 HULC #8 7] 8 4% miR-134-5p
Z 5 B SR AN M A A TR B R

ZE FARR , ARHFEIE W HULC 165 508 41 2L A
i B R 58 R RSN E SR C-33A 4
HULC Y235 T P 40 pf 34 58 1 IR ZB AT g
J1, HAE LI AT B8 5 B miR-134-5p i R I8 A
Ko KT miR-134-5p JFa T Ui H 5L R (%) WF 5 A 512
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Relationships between serum annexin A2 and chemosensitivity and prognosis of patients
with oral squamous cell carcinoma
ZENG Yajie, JIANG Liuhong,ZHAO Bo,LI Yi
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Abstract: Objective To analyze the expression of serum annexin A2 (ANXA2) in patients with advanced oral squamous cell carci-
noma (OSCC), and to explore its relationship with chemosensitivity and prognosis.Methods Sixty-eight patients with advanced OSCC
admitted to The First Affiliated Hospital of Guangzhou University of Traditional Chinese Medicine from February 2013 to February
2015 were included as the study group, and 68 healthy people in the same period were selected as the control group. OSCC patients
were treated with radiotherapy and chemotherapy, serum of whom was collected, and enzyme-linked immunosorbent assay (ELISA) was
used to detect serum ANXA?2 level. The relationships between serum ANXA2 level with pathological parameters, chemoradiotherapy
sensitivity, and prognosis were compared between the two groups.Results The serum ANXA?2 level of the study group was significant-
ly higher than that of the control group [(28.15£6.24) pg/L vs. (13.92+4.18) pg/L; P<0.05]. The serum expression of ANXA2 was not
correlated with age, gender, and tumor size of OSCC patients (P>0.05), but correlated with TNM staging, differentiation degree, lymph

node metastasis, and distant metastasis (P<0.05). The total effective rate of chemoradiation in patients with high ANXA2 expression



