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Long non—coding RNA-AP001528.2 mediates cervical carcinogenesis through targeted regulation of miR-149-5p
YE Wenwei, YING Liuqging, JIANG Mengting, et al. Department of Gynecology, Taizhou Municipal Hospital, Taizhou
318000, China.
[Abstract] Objective To explore the effects of long non—coding RNA AP001528.2 on the growth, motility, and inva-
sive capacity of cervical cancer C—=33A cells, and to decipher its fundamental regulatory pathways.Methods The qRT—
PCR technique was employed to quantify the miR—149-5p expression levels in 61 samples of cervical cancer tissues and
their adjacent non—tumor tissues.The relationship between AP001528.2 and miR-149-5p expression levels was analyzed.
The proliferation , migration, and invasion abilities of C—33A cells were evaluated using the CCK-8 assay, Transwell mi-
gration assay, and wound healing assay after the knockdown of AP001528.2 expression.Fluorescence in situ hybridization
(FISH) was used to visualize the spatial coexistence of miR—149-5p and AP001528.2 within cervical cancer tissues
and cellular structures.Bioinformatic prediction tools were utilized to identify potential complementary binding sites be-
tween miR-149-5p and AP001528.2, and the targeting relationship was further validated by using a dual-luciferase re-
porter system.The expression of miR-149-5p was quantified by qRT-PCR following the knockdown or upregulation of
AP001528.2. Finally, the proliferation, migration, and invasion of C-33A cells were assessed following co—transfection

with a miR-149-5p inhibitor and siRNA targeting

DOI:10.13558/j.cnki.issn1672-3686.2025.004.003 AP001528.2. Results miR-149-5p was significant-
B W H WA BE 2 TR R R I | ly underexpressed in cervical cancer tissues and neg-
(2022KY1393), {5 M T RHL T35 H (20ywa37) atively correlated with the expression of AP001528.2.
YEZ& BAL . 318000 WIVL &M, WiVl & M i 37 BE B Knocking down the expression of AP001528.2 signifi-
Jaras cantly inhibited the proliferation, migration, and in-
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the regulation of miR—-149-5p expression, resulting in a significant decrease in the expression of miR—149-5p.The down-

regulation of AP001528.2 led to an elevation in miR-149-5p expression, whereas its upregulation reduced miR-149-5p

expression. Furthermore , the downregulation of miR-149-5p expression significantly reversed the inhibitory effects of
knocking down AP001528.2 on the proliferation, migration, and invasion abilities of C-33A cells.AP001528.2 and miR—

149-5p co-localized in the cytoplasm, indicating a target-regulatory relationship between them. Conclusion

AP001528.2 is closely associated with the development and prognosis of cervical cancer.Specifically , AP001528.2 stimu-

lates the growth, motility, and invasiveness of cervical cancer C-33A cells by modulating the expression of miR-149-5p

in a targeted manner.

[Key words] AP001528.2; miR-149-5p; cervical cancer;

B SR 4 BRABEAR B A B i 50 T I, Sk
Je R FE IR R R A B I R S R M
9095 R Ik T 25 T B 40K 20% ~ 309", IRFEE
BV 5 A% 10 23 1 LI 6 T R YT SR g n e B

£ 4% 9F g% 1% RNA (long non—coding RNA, Lnc
RNA)7E 5 951 i) i S V45 Jigg 1 & Jig il i v
KIEHELEWEN . J34h, LncRNA A J##% miRNAs
) Zeak i MO AE Y Tite 7, AR A AT AT
KINAPO01528.2 7 5 Sifin 4l 4 b St ey Rk, ARt
5% 18 3 #F — 4 43 Br AP001528.2 Xif ‘B 251 9% 4H Jifd
C-33A 3475 DL ST #1228 68 1 52 e, TR AR T
AP001528.2 7 5 35 (1) Dy S HAE AL .
1 #R5FE*®
1.1 SCEmR EHL20144E 1 A £ 20164F 12 A
TE G M T ST B e (5 M 27 B 5 2 e B i i S B2 e )
EBMT T AR UI R Y 5 S8 88 i I bR A 61 i1
RSER A R RIS Z 61 BINE XA . AR
S O 2ol i R AR R 2R LS At TR R
ZEMERER . TR BREARECRE YT
250R YT SR MR YT
1.2 MEAGRF]  C-33A U 41 kI T
[ B2 B 4 A e (B AL S SR R 2= 51 45 ) , BT
37 C.5% CO. 1Y 1640 F5 TR B335 . WO R
Az 32K ¥ &5 f Promega 23 H] 4B 77 5 #1l1 il LncRNA
AP001528.2 2% 35 T Kii (si—AP001528.2) I [ 14 %} e
J5i ki (si—NC) . LncRNA AP001528.2 i1 3¢ i Jii ki
(pcDNA-AP001528.2) J X% it (pcDNA-NC) . miR-
149-5p #1171 (miR-149-5p inhibitor) Kz B4 %} i
(NC inhibitor) .miR—149-5p BRI (miR-149-5p
mimics ) K HI P IR (miR-NC) i B A= 9 (2280
JB A A BR 28 W) A 77 5 A A R 15 & Treizol LA K2 4
i %% 3 ) Lipofectamine™ 2000 FH Invitrogen 23 Fl

cell proliferation; cell invasion

H: 77 ; Real MasterMix (SYBR Green) ¢ )% 22 32 PCR
R0 &% FH Tiangen 23 /] A4 77 s CCK-8 il & . —H1 2
AR (DMSO) Hi 2 [ Sigma 23 7 42 7%, RPMI-1640 15
TR & [ Gibeo A WA= 7™ 5 i 4 LT i LA 4.51) BI
INFAE PR Transwell /NEE (3422, FL42 8.0 pm, H AR
6.5 mm) 1 Corning 2y 7 4= J* ; Matrigel Basement
Membrane Matrix i BD A &) 4277, 5149d A T
WA FIE

1.3 RNA $EHUFISEHE 1 PCRAZIN o B3 B ke
FESYIE 10 um ), R4 Trizol Ui BH 43 1 J5
2, AT S RNA W42 3, I F 28 51 43 6 B2
A260/A280, i it ¥ 7% 5 G B cDNA , T4 5 B
cDNA TGRS Ao Han B 450432547 PCR S« AR T
95 °C 30 s, 28I 95 °C 5 s, 1B KFEMH 60 °C 30 s, 9"
140 NME . 0SSR EASL CTE, IFE3 ALY
SEREAE J 455, miR—149-5p HIME A, L U6
KNS EEN IR 2429 HE miR-149-5p [ AH
X ek, B REA M S AR SR 3 IR, B
B HE C-33A 4 P RN A $EEURAS N 7 v Rl i o
SIYIFES T - AP001528.2 FiF 514 : 5 - GCG-
GAAAAGGTAGCTTGGCGGCTT-3" , FifEg1 ¥ :5'
TTTTGTTCAAAGAAACAAGGTGAA-3" ;U6 I 1#5]
¥ :5' ~GCTTCGGCAGCACATATACTAAAA-3' , F
W51 5" ~CGCTTCACGAATTTGCGTGTCAT-3" ;
miR-149-5p I i 51 ¥ : 5’ - TCTGGCTCCGT-
GTCTTCACTCCC-3", Tl 9 438 H5 9 (Univer-
sal Adaptor PCR Primer) .

1.4 AAEFEYE R S C-33A 4115 M si-NC
20 | si—=AP001528.2 41 . pcDNA — NC 4 | pcDNA-
AP001528.2 #H . si— AP001528.2 + miR — 149-5p inh
2 . si—AP001528.2+NC inh ZH. C-33A Zfifif1 L 2.5
10° AN/ALAEFN R 6 FLAR T, 17 4 PR 1Y A2 3% B 3k
2 25 80% I , H i Lipofectamine™ 2000 B9 4524 154 B



- 300 - SREEIERSHE 2025447 #2385 48 Clinical Education of General Practice Apr.2025,Vol.23,No.4

5 P A R R I JBA A BIXT R 2H 531 %) 24
M, A2 A LR L 24 h s T R b 3R gk L b 5
24 h, 7RSO BT WAL YR,

1.5 CCK-8iEta ARG s  F XT 5 A K A 45
ZH AR FH 0.25% JREFHE AL S, 645 5 3% 10%/mL 1)
Y M TR, 145 150 /ALK AR 2 96 FL AR, B
JGH T 37 C. % 5%CO. WE R =M . 7 C-
33A LIS IR 2 24 148 .72 .96 hi}, 435 [a] BfL
A 10 pL CCK-8 M (W EN 5 mg/mL) , I 4k2ife
WM E 4 heo BT, M B UE 450 nm U
T & 45 FL 9 W' BE (B (optical density, OD) o
OD {1 78 55 22 7R 16 20 MU 22, A4 R348 8 3% 1 o
o SEYEE 3 R B,

1.6 AERIRIRE I TR RE S B IR
J5 T 200 it 22 55 90% ~ 100%., W 1% 6 FL R N 15 5
K o FLAR N TE S 1 L, IS B EUIRZ
=ES KR4 10 wL B R S 7E 6 FLAR R
AR (5105 BhRiC KA E)  H
RS U R A TR AR, B RELINA 3 mL G
MV E L, K595 24 ho 20 5IRFE O h A1 24 h (W4
JREEIE . RRATS =0 h R 98 -24 h RIJETE
JE£)/0 h PR 8B X 100% .

1.7  Transwell %M 40 M2 2268 1 W5 45 20 400 it ]
£ 5.0x10° AL B, IF4% 200 /AL ) A
F HCH A Matrigel [ Transwell /NE )2 o [F T,
] FZZEPHA 600 pL & A 10% FBS 1) 1640 1537
B MR TR PR IR 24 W, AR R e
A LEARFBEIA, 55, HEZ R PR
FE 20 min, BfiJ5 LL0.5% 25 &5 G4 6,30 min, ),
FEB]E WM T LSS, B ALEER 3 0 2517 40 A
THECRIAT R, SERG AT 3 Uk, O IMA

1.8 # IR A 4381 50 K I AP001528.2 Fll miR-
149-5p MY 20 L e A5 0K TR D) v B4 I IE 7
55 CH#AT2 h TR S AL B, 75 37 CAF T Al
FHH SME Cy3 bRICHY AP001528.2 454l FITC Frid
() miR—149-5p FREF SHEARMAT A . A58 5¢
BUG AR DAPL TR YL 2, i, FILF SP8
LI AR ) S T R P A TSR R

1.9 AP001528.2 (1Y i miRNA T Az W5¢ 5 2 it
SEE A H AR B2 5 (http < //www. star-
base.sysu.edu.cn) UG8 5 AP001528.2 H_ 4L X 1)
miRNA, 2 #2447 AP001528.2 B A= ¥ 51) 14 %5 44
(WT-AP001528.2) Fll AP001528.2 5 7% J5 1] %) 25 44

(MUT-AP001528.2) , If- 44 & i1 43 i 5 B ¥4 X B8
miRNA (miR-NC) Fl miR—149-5p #4814 (miR-149-
5p mimics) FEEEYL F C-33A 4fE . #5448 h,
T4 15 77 DL S B 24 FLAR 1 B e iR I IR
Dual-Luciferase Reporter Assay 157l & 19 v B £ 47
e, BEALINA 300 wL % 1xPassive Lysis Buffer,
FE4 CTHHE 20 min J5 58 % 5 min, 28 5 W HL
40 L 0 2 i VR 2SR I A v T S A R i A
20 wL ¥ Luciferase Assay Reagent 312, 37 Bl i
PRSI 5 52 K PR BRI ZEOCREE . BJS , ) B
AN FRA 20 wL Y Stop & Glo 17 1R 4T,
URATE T A SO 2 T G R I DGR L
110 Zit2#J57% >R GraphPad Prism 8 # {4 i
(RN R iz S N PR - S A DS B € iy
E 22 (wxs ) o, I (8] Lo R ST FEAS ¢
5, B I ORE SR A AR A TR 25 T
XFF AN 43 25 A% & 22 (8] 9 A O o A, iE
Pearson A& REGHAT 01 . W P<0.05 NZESRA
gt o
2 #R
2.1 i fik AP001528.2 7K - X C-33A 4 a3 5 . if
R ZERE T g W3 — & 1

FHHE [ AP001528.2 fi4 siRNA #5 4 C-33A 4 Jity
DL R AR AP001528.2 119 P i 1 6 3k, 55 si-NC 4 L
B si-AP001528.2 BEAT A Hb TR AP001528.2
[ ¢35 (0.97+0.02 vs. 0.56+0.02) , 22 74 4 it 2#
B X (2750, P<0.05) . H & & 1A A7 0L,
si—AP001528.2 £H 4fi ff 14 5 g 1 11 AL T si-NC 41
(F=171.20, P<0.05) . ¥ —E1B~1CH L, 5
si—-NC 20 Fe 58, B AP001528.2 7K ~F fig B i F A
C—33A 4l it (1) 1 F% (89.27% +3.09% vs. 48.73% =+
3.45% ) FZZ8HE 11 (170.67+12.06 vs. 87.00+13.11),

WA G FE L (5 51=15.14 . 8.14, PH¥) <

0.05)
2.2 AP001528.2 5 miR-149-5p # i) 3¢ R U0 IE W&}
— 3

B = 1K 3A 1] I, AP001528.2 (4% {4, ) Fil miR—
149-5p (£1 68 ) KA o e T AL e . | =
(&1 3B 7] UL , 33F— 203 ask A= 05 2 2 S0 I 3l (www.
starbase. sysu. edu. cn) T Il 3] AP001528.2 5 miR -
149-5p Z [ AFAE AN B AL st o XL R T
RGRIN S5 s B A AR (WT-AP001528.2)
FlmiR-149-5p mimics H:A% Y4 J5 4 L A X286 2



SREZIRRSHE 2025440 552355 48 Clinical Education of General Practice Apr.2025, Vol.23, No.4 . 301 -

it 1 P A (0.97+0.02 vs. 0.58+0.05) , 2% %4 4iit
20 L (122249, P<0.05) , 1 28 728 K1 3 /& (MUT-
AP001528.2) A1 miR—149-5p mimics 244 Y4 5 40 ity

; >
%

|

g 3]
X

rE
=
n

%*

(A RH X 2 S 2R TG MR A B B A28 4K (1.00+0.03 vs.
0.98+0.02) , Z 5G4 L (1=0.12, P>0.05) .
2.3 AP001528.2 %f miR—149-5p By JEFa 1 1 L& 1

miR-149-5p RYAHXT %
S
P 2

miR-149-5p RYAHXT
—_ 0

\S \Y
& &S 0 :
S -
¥ & Fi 5
S
AT B

i3

i 2.59

0 0- .

e °® % r 4

= o0 °

= 1.54 ° .

= e O =

£ 1.0 O

o L ’Q °

| [ ]

@ OS— ° ° .:v. ..

| 00 T T T T 1

. T 0 1 2 3 4 s
EEE AP001528 2 X} Fik &
C

1 A B LT 220k AP001528.2 X miR—149-5p 35K AU 5 B+ B 25 £H 415 HLRE X (9 55 4 21 b miR—149-5p AR 5

J5 5 ;C:AP001528.2 5 miR-149-5p FAHSEME

1 AP001528.2 5 miR-149-5p [t Al 8455 56 £

A& 1A AT UL, EE I AP001528.2 Y % ik 5
C—33A i1 Jifd HF miR-149-5p (1) 2% ik /K S i T
si—-NC 4 (1=16.42, P<0.05) ; 1fif i #& ik AP001528.2
f9 C=33A il o miR—149-5p A 357K F- B A T
pecDNA-NC 21 (=19.61, P<0.05) . H1[& 1B A L, B
£ 412U miR—149-5p ()2 35 7K B AR A0 1
[ 95 55 40 21 (1=13.45, P<<0.05) . 1 & 1C A] W, ,
AP001528.2 755 #iifia 2H 2 rh Y 23K 55 miR-149-5p
K (r=-0.30, P<0.05) .

2.4 T miR-149-5p %} AP001528.2 WIHE M) HE1E
FHULE K 2

5 NC inh 40 M t , #£ C-33A 40 g il A%
AP001528.2 %A J5 % Y« miR—149-5p inhibitor J5
fiE B 2 F#AIE miR—149-5p AY 21k 7K (1.00+0.02 vs.
0.42+0.04) , 22 5 A G it 52 X (1=25.00, P<0.05) .
B & 2A 7] L, si—AP001528.2+miR-149-5p inh
ZH A0 i 5 BE 77 IH B 5 T si—AP001528.2+NC inh 4
(F=117.80, P<0.05). ¥ —KI2B~CHI U, 5 si-
AP001528.2+NC inh 41 H ¥, si—AP001528.2+miR~
149-5p inh 20 40 M 1T 7% F1 1% 28 fig 71 W1 0 &
(55.28%+3.08% vs. 68.25%+1.97%;47.33+8.02 vs.
131.33£11.02) , 2 S ¥ Gt 2 L (141 51]=6.15
10.68, P¥<0.05) .

3 iTig

B SO S — ™ UM 2 M A R R B
AR SR A, H 3 v i 30T 0 1 A 2%, R
Ao X T & R SR TR = U BOCEZE, AFL
SRR EE A A A B T RUE L RRYT R UK

F14) B T 0 SR AT BIR ) 16 A8 D, A ey s 1) 7 40
W ARG BEVH R AE . R, AR5 &8 i A=
Yibrie Pt L E . YA , LncRNAs 1355 14
55 968 A0 M ) 3G 58 5 A PR T AR OG , iXfHT 4 Ln-
cRNAs A 1E 12 Wi g S50 i 7 5 10 v 7 2 b
B E,

VI 2 WF 5 3 30T 4 Ok e BRAE B 3 rh A7 AE 2
LncRNAs /) 5 % 15 , Wang "3 58 & B Ln-
cRNA-MEG3 i i & 4% PI3K/AKT/Bcl-2/Bax/P21 Al
PI3K/AKT/MMP-2/9 {55 = 38 i 10 1] ‘75 250 9 20 o 1)
HhH AR MR AE S o Lin Z025 A\ LncRNA
FE DR R X6 3 X6y 2098 2 40 AR VL B4 i 55 4l 230k
1722 03B B, LncRNA-SNHG 1 75 ‘5 #9541
2B B0 A R 2R GA L IR SNHG S 5 B
A B A 3G B 1R 28 GRS e ) B A2 FI ] . Fan
SEN ST 45 R, Lne—PTENP 38 i 5% 4 PR 45
& miR—-106b #1 il 7 09 1 37 Ji& , i 2 i PTEN
FEDA R A 38 B 40 T i3 20 JfL 16 4 L b B — 1Al o
IR A S AR T ER- . el W AR
LncRNAs 75 5 5505 Hh & ¥ 45 25 (0 i 56 DN 5l 4 4110958
SR U RE . A TR T 9 K B, LncRNA-
AP001528. 2 7E B s H U h R m R ik, A 5
B S B TS N A M TR AP001528.2 7E 5
B A T AR R R LAY R L
1B o AW 9E I ) RS B C - 33A 4 i
AP001528.2 1Y 33K J & I a8 40 B i 36 7 i #%
iz 28 HE 152 3 W1 @AM il , AP001528.2 75 & S
Hn] e R SE R VR .



- 302 - SREEIERSHE 2025447 #2385 48 Clinical Education of General Practice Apr.2025,Vol.23,No.4

LncRNAs 7] DL i “Wgga” 0% Wl miRNAs,
AT HEL 1] 4% miRNAs B 238 , & 484 9o ol & 1098
IVER . A B G B2 i 7B R B 3
RS AP001528.2 55 miR—-149-5p 2 [] Al fEAF
FERIEE G0, IF i — DR O R B i 5 52 50
RGN X —TETE R FE ] ¢ R AEAT T 50k, I HAESE
1B S A0 AP001528.2 % miR—149-5p HLAT
] A . miR—149-5p 75 2 R g b 25 15 [
I I8 IR AR R A £ €2, 3 3R5K8 miR-149-5p
REA I MR A R ) 1S B8 S %, AN g™ i
S . AT 45 AR SR , miR—149-5p 765 4
S A 2 rp FE R AR, T EL miR—149-5p 78 & #9521
21 ) K3k 5 AP001528.2 & 61 M 56, 1 i % Y
miR-149-5p inhibitor F 1 T 8 miR-149-5p 3Rk
TKOF-RE L FAR AP001528.2 Fik X 2 s | 1T 7%
FAR 28 19 30 4 L 42 7 Ik AP001528.2 £ 35
P 4 M 3 A AT B 4R 22 A 4 FH AT g R A
i ¥ miR-149-5p RSB, DL L AFgR 4 SR,
AP001528.2 1] B /238 o “ Va4 7 50 W B miR—149-
Sp, JE RPN R B 4 RNA BILAR I I8 45 5 209 40 g
[R5 TR FIRZE

2 Lk, AP001528.2 e i #8145 miR-149-5p
FER R IEALIE I , miR—149-5p B iR LH A
TR R — 2 A TR AR, AP001528.2 7E 5L A
VAR T T R HE A 5 SR R A R R G R B
B VR TR A ZSIBWHE W  Fh B SR 2 8 SR
ST EEHEHT ) 2 TR

Sk

1 Torre LA,Bray F,Siegel RL,et al.Global cancer statistics
[J].CA Cancer J Clini,2015,65(2):87-108.

2 Pimple S,Mishra G,Shastri S.Global strategies for cervi-
cal cancer prevention[]J].Curr Opin Obstet Gynecol,2016,
28(1):4-10.

3 Menderes G, Black J, Schwab CL, et al. Immunotherapy
and targeted therapy for cervical cancer:An update[]J].Ex-
pert Rev Anticancer Ther,2015,16(1) :83-98.

4 Zhang ZB,Li Y,Fan LQ,et al.LncRNA THUMPD3-AS1
promotes invasion and EMT in gastric cancer by regulat-
ing the miR-1297/BCAT1 pathway[J]. Science, 2023, 26
(9):107673.

5 Yang Q,Wang M,Xu J,et al.LINCO2159 promotes non—

10

11

12

13

14

16

small cell lung cancer progression via ALYREF/YAP1
signaling[J].Mol Cancer,2023 ,22(1):122.
Silva GK, Gergana S, Veronika P,et al.Exploration of the
association  between HIF3a mRNA and IncRNA
MALATI in laryngeal squamous cell carcinoma by corre-
lation analysis[J].Oncol Lett,2024,28(1):292.
Chiu HS, Martinez MR, Bansal M, et al. High—throughput
validation of ceRNA regulatory networks[J].BMC Genom-
ics,2017,18(1):418.
W SCR, SR, MR L 45 B S0 TS A DG B A
RNA i 2 K FC il R CWFFE ()] b B AR 4G 00 A
2023,33(3):266-270.
Cantile M, Scognamiglio G, Marra L, et al. HOTAIR role
in melanoma progression and itsidentification in the
blood of patients with advanced disease[J].J Cell Physi-
0l,2017,232(12) : 3422-3432.
Jin XJ, Chen XJ,Zhang ZF,et al.Long noncoding RNA
SNHG12 promotes the progression of cervical cancer
via modulating miR-125b/STAT3 axis[J].J Cell Physiol,
2019,234(5) :6624-6632.
Wang X, Wang Z,Wang J,et al.LncRNA MEG3 has an-
ti—activity effects of cervical cancer[]]. Biomed Pharma-
cothe,2017,94 :636-643.
Liu Y, Yang Y, Li L,et al.LncRNA SNHG1 enhances
cell proliferation, migration and invasion in cervical can-
cer[J]-Biochem Cell Biol,2018,96(1):38-43.
Fan YR,Sheng WW,Meng Y,et al.LncRNA PTENP1 in-
hibits cervical cancer progression by suppressing miR-
106b[J]. Artif Cells Nanomed Biotechnol, 2020, 48 (1) :
393-407.
Feng PF,Zhu LX, Sheng N, et al.CircXRN2 accelerates
colorectal cancer progression through regulating miR—
149-5p/MACC1 axis and EMT[J].Sci Rep,2024,14(l):
2448.
Yang Z,He J,Gao P,et al.miR-149-5p suppressed cell
proliferation, migration and invasion by targeting TGF-
BR1 in non-small cell lung carcinomal]]. Oncotarget,
2017,8(69):113558-113570.
Shen MH,Zhang QH,Pan WN, et al.CircUCK2 promotes
hepatocellular carcinoma development by upregulating
UCK2 in a miR-149-5p-dependent manner[J]. Discov
Oncol ,2024,15(1) :14.

O 1 2024-06-23)

(R3CHift #I7H)



