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Hh S RIS M IneRNA, I BRI 52 %6 2 58 A liFE ) . (real-time fluorescence quantitative polymerase chain reaction,
RTFQ-PCR) £ lllnc-HOXC-AS3 )R IEKF; TEXFInc-HOXC-AS3ITHEEMBT 7L, KA 4 TH G & (cell counting
kit-8, CCK-8) FtranswellZ5 77 %81 € 1 Inc-HOXC-AS3 X} B4 (MGC803) I4FHAT R sz, ENLHI b, RHAXCK
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LncRNA HOXC-AS3 suppresses proliferation and metastasis of gastric cancer cells via regulating miR-15b-
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[ Abstract] Background and purpose: Gastric cancer is a malignant tumor with high morbidity and mortality. Long non-coding
RNA (IncRNA) is a kind of regulatory macromolecular non-coding RNA and plays an important role in the metastasis of gastric
cancer. This study aimed to explore the expression profile of IncRNA HOXC-AS3 (Inc-HOXC-AS3) and the molecular mechanisms
of Inc-HOXC-AS3 in promoting the proliferation and metastasis of human gastric cancer via regulating the miR-15b-5p/E2F3
axis. Methods: We discovered the abnormal IncRNA expression in gastric cancer tissues acquired from 90 patients treated in the
First Affiliated Hospital of Anhui Medical University from Apr. 2017 to Dec. 2018 by bioinformatic analysis and selected the Inc-
HOXC-AS3 for the further study. First, we detected the expression of Inc-HOXC-AS3 in gastric cancer by real-time fluorescence
quantitative polymerase chain reaction (RTFQ-PCR). Then, the effect of Inc-HOXC-AS3 on proliferation and migration of gastric
cancer cells (MGC803) was determined by cell counting kit-8 (CCK-8) and transwell assays. Finally, the interaction and regulation
of Inc-HOXC-AS3, miR-15b-5p and E2F3 were explored using dual-luciferase reporter gene assay. Results: Lnc-HOXC-AS3 was
obviously upregulated in gastric cancer. Loss-and gain-of-function assays indicated that Inc-HOXC-AS3 inhibited proliferation and
migration of gastric cancer cells in vitro. Mechanistic analysis demonstrated that miR-15b-5p was a direct target of Inc-HOXC-
AS3 in gastric cancer. Moreover, E2F3 was identified as a direct target of miR-15b-5p, and Inc-HOXC-AS3 could bind to miR-15b-

5p, which relieved the inhibitive effect of miR-15b-5p on E2F3 and promoted the proliferation and migration of gastric cancer cell.
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Conclusion: Lnc-HOXC-AS3 is abnormally upregulated in gastric cancer and can promote the proliferation and migration of gastric

cancer cells by regulating miR-15b-5p/E2F3 axis, which indicates that Inc-HOXC-AS3 may serve as a novel prognostic biomarker

and therapeutic target in gastric cancer.
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KEEIEIBRNA (long non-coding RNA,
IncRNA ) 22— K E# 2200 bpfH A FE
M T REERNA 4T LncRNA-HOXC-AS3
(lnc-HOXC-AS3 ) i AFH)—FPlncRNA ,
A B, Inc-HOXC-AS3 A ¥4 B . K
JROR . FLIE R IRE R R R
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1.1 HEARE

W EE20174-4 H —20184F 12 H L ERL K2
55— B IE B2 BE A I 2 B 2E R A2 Wl B e Y
B, NHEEE TR R (S B R, dRoof, 44
AbRifE: O BEHZARGREERA 2N S IR
ey @ ¥WhwIKiZIA, BA RIS T EA
575 O Il R B4 K Bl U R o %, B MR
@GR BT C B S M= 1. HERRAR I

O A I HABEENRE R @ A I H A il
JHE SN DI REAN 42 @ B IR MR Y R 55
WIERG NG o Hrp Bksap] . Lr36fp], 4
29~81 (64.72+12.53 ) %'; fEUKELE5 % F24901,
Tek s R A 1] MR AR <5 em 424,
=5 cm 380 MRIOE . BEII2200, BR324,
BEE36M]; MR TNMAM . 1 89, 118
B, W57, VHH6fH]; HA%pbFER . &
D A I (155 A K 1 P N T S 27 S ({Y S N
S50 — M m = A 2R St v BT A B 42
WA 2 G W S . R BUER A E
Jo 4L 20 RO I 9 o5 AL 40 (S i A 2 %%
=2 cm, H<5cm) , HhpAE—# 3 A
4% 1) PR TS WO AT [, TS 22y e
WA=, —F 2 T RNA-later, fifif7
TF-80 °CAMF T, HFIFLLARNATRIL,
1.2 RSN L

e s & B FHTB-103 . AGSHINCI-N87
ERZE N Y ANEIE Y SR VS AL eI
( American Type Culture Collection, ATCC) ,
MGCS803 . MKN45, MKN28 ., HGC27 & J# 4 i
AU KOE R B A L R4 (GES-1) A
[ R} 2 Br SR 8% 35 1) R 22 D1 2 A M 122/ vh [ R
22 BE bR A an k2 5 B A i 9 U ey . HTB-
103, AGS. NCI-N87., MKN45, MKN28Fl
HGC27 ¥ 41 il 2 R H 3 10% 5 4F ML7E AU RPMI-
164035 FRAE3T °C . COMR R 5% 1y 45
TR, HW S w4 R (GES-1/1
MGC803 ) K% 10%Ji 4 1L 7 I DMEME: 75
FE37 °C. CO MR ER 5% M 15 7248 rh s FLbs
Fro BEHOEUERK IR B AN, BRERELS
R — e g i B A e B e fL AR, BEFLES I
2 mLIYAIEEE IR, 737 °C. COARFECH
S%IEEFEAE TR, EARELS E IR R 70% 8] it
fTAVV/HOXC-AS3, HOXC-AS3/shRNA . miR-
15b-5p mimics/inhibitorfIE2F3 siRNA¥43Y, Jia:
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YL ZE IR B Y IV, o BORLLL B /N
RNA# YL )5 5 # Lipofectamine ' 3000%% Yz 7]
YT, B Y48 him T 50 W T VLA A0 e
1.3 SEHRF

RPMI-1640, DMEM FlJifi £F ifiL 3% W4 [ 36
E Gibco/A F]; Lipofectamine'"300004 [ 35 [
Invitrogen/A 7], TRIzoli& 7| F 3¢ [H Invitrogen
NAE, FTHEAMAMERNAR I, S5 5
M &M H HATOYOBOA A, FTHRNAK
SECDNA A 55057 &-8 (cell counting
kit-8, CCK-8) Mg [ g st i E W) TR ST 5
Transwell/NZE W H 35 E Corning /2y 7 5 HZH
A EE 2L ( PMISF ) Fl -+ e B 4 1R 474 -
RN BB Bk ( sodium dodecyl sulfate
polyacrylamide gel electrophoresis, SDS-PAGE )
P ] #5100 &% B 3¢ [E Bio-Rad A w5 XL
3T A 25 DRt ) G R TR R I B bt
FHREFHAR AR, HEEABENEZ (Western
blot) JHE|MHTIA (HLE2F34U{K . HiE-cadherin
ik . PiN-cadherin$ TR FPT Snailbithk ) W H
EKECSTA®, —#1 [1gG (H+L) | WA K
Proteintech/A Al . AAV/HOXC-AS3H ZH I 95 B¢
o BB RE , HOXC-AS3 T4 Fki (HOXC-
AS3/shRNA ) N THixtHR (shNC) , miR-15b-5p
B (miR-15b-5p ) KoM GBI HXT R ( miR-
NC) , miR-15b-5pfifil5] (anti-miR-15b-5p ) %
FHRE A BHPEXS IR (anti-miR-NC ) , fmiR-15b-5p
BEAT 15 B B A THOX C-AS3POL R BHR 45 ok
(HOXC-AS3/WT ) FlmiR-15b-5pZt 4o s 5845
[ RASRIHOX C-AS3TOL R Ml 5 bk (HOXC-
AS3/Mut, FIEEHFHGHIEAARAF) .
1.4 RNARJIREX

S8 s AN S 5 5 1 5 Wl S B (real-
time fluorescence quantitative polymerase chain
reaction, RTFQ-PCR ) H T4 ZIRNARHHL,
BB A T RNA-Later 7 (1 15 9 2H 20 K6 W B9 1E H
A, F#RREE 2% vhi ( phosphate-buffered
solution, PBS) PeWih, FHWRA ISR, ZHE
FEAA AR AR IEE D, TR AR RIRE T
(RS EAAY S QU W 1) 201 N [ & T N AN

T TRIzoIZ4f# W 192.0 mL Eppendorfifd i (
2T RTINS0 mgH UK ) TR ZUR G
FATIRA), P ERFHES~10 min, A5
TRIzoI 2 W (o FH UL FH B EF TRNA R HR L, HORT
BAERKUINEmAMR, AR, HPBSHE
Wi, SRIGAEREFRIE D LML mLAYTRIzol %Y
fifil, k2 min, SR WA I WRAT, R
AWK 2.0 mL Eppendorfil i v, SRJ5 1%
HETRIzoI 4 156 B 3 HEA TRNA B . il T4
BEHAFANRNASG , 1 e TRNA T & Fk
PRI, AT, SR IV R s R S IR
VLI P #AES icDNA . fz)54#% MBRTFQ-PCRIX
79 & 16 I A miR - 15b-5p HIE2F 3 2R 3K 7K F- .
1.5 ZHAEIEIESEIR

WEAFXECE R C %Y T AAV/
HOXC-AS3., AAV/CON., sh/HOXC-AS3Hish/
HOXC-AS3f) B4 (MGC803) , HAHLY
SR S i W =S 1 0 s G 2N =% S
A2x10° A4 =96 LA, InAH R B 32 =
RFH200 uL, e MBS, &fLnA
20 uL CCK-8i&5l, 7E37 °C. COMF%E M 5%
PG FFE DSR2 b, SRS B B A 2 TR
W, HARmALor 55724 48, 72, 96F1120 h,
JIA20 pL CCK-8iAH, 1iFE7E37 °C. CO A
BRI S%IIEFRAE T2 h, ARG EEFRA T
FEA50 nmAb ISR (D) {5, S EE 3R,
1.6 Transwell3£1&

SRR, HICH 1 xPBSUER UL
Sy BEZLFET- AN M, LR (%) G I T B R TR
B AN I KO B A0 i B TR AT 1074
ffi/mL, ¥ftranswell/Na i & 3|24 L 55 24
R LT WE, BE4E (MGC803 ) 55l
200 pL (2x10*44008E) A =N, fEFEN
TA800 pLiy 58 35 FR MG A Ay 5748, 78
37 °C. COMRFNECH 5% 5F TR 5724 h; L
t/INE R LSRRI AR A AT g 8 bRt
RO, =0T 45 5 S R L 5,20 minf5 AR
S AT AN IS N T AT B B Al A ek, 37 °C
Tl i 1 xPBSTE PRI UG AR 28488, W s I T4
BATR/NE RN, SRS 1006505 T Rl
PERES AT AR YA
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1.7 Western blot#&ill

W S b A IR B 90 % i B e A0, il
RIPAZE 24 PR B AL A R R Y, Mgk
H 2 ( bicinchoninic acid, BCA ) fl4E [k
fE, H#ITEAERE. 85N Aloading buffer,
100 °CHn#410 min, {§iJ1]109%SDS-PAGE#FTH
WoaEHWER, REREERED 2R M R
M (polyvinylidene fluoride, PVDF ) I [,
5% MBS AT EF A, SR J5 T 6 I 22 ool
(tris-buffered saline Tween, TBST ) ¥ ¥E3
W, IMAMB—3, 4 CHKEE, BEkhE
HRPHriE P EIRE T2 h, FHEAFLEL
(electrochemical luminescence, ECL ) {%, %
JETEBE UEA 434 738, >R H]Image TRy
W& KK, #1740 . SEamd R 3k,
1.8 WARHHEER

i FHAE Y5 B 7 8 (starbase ) T
HOXC-AS3¥EIEH, & PmiR-15b-5p5HOXC-
AS3H HAME AL . FFHOXC-AS3HY T AN A
PR A%, I HRG 58 48 R 5 ' 3 il 4 A 4 A
(MUT) , 5miR-15b-5p mimicsFimimics control
LA YL R A, [ ISPRA) ENA S Y AR A
JER MR A AL (WT) 5miR-15b-5p mimicsFl
mimics controldt4% YL | Br3E2 df5, FIHZEOGEE
T ARSI ) AN 2 S 2R Al M
1.9 RNARFEMZI

AT 4% 2 R B EE10 min, S8)5H
HOXC-AS3#EH S AAEI7E7 Cilh B . SRE
3%BSATGUEFNEF 20 . FHDAPDR 240 fifd i/ 17 4
&, JHJEREDS-U3 B i A 729 it o
1.10 Seit=4biE

K JHSPSS 21.05¢ 154 ik A7 ph 37 FEAS e
5. PR R T2 MLSD-rfg K. P<0.05 K254
SN Y=

2 4 R
2.1 Lnc-HOXC-AS37E B f&= 42 4140 5 72 £ iy o
HyRIE
HIHA AT 8 A 2R WA R e B i T
( circlncRNAnet, http://app.cgu.edu.tw/circlnc/ )

T T A S A S R IA R IncRNA | 45
K, Inc-HOXC-AS3TE B AL h Rk FH
(log2Foldchange=6.02, K1A) . [Hitk, Al
PE#EInc-HOXC-AS3E N T — P E . [F]
Bf, FATETGEPALEEE ( http://gepia.cancer-
pku.cn ) XJInc-HOXC-AS37E & Jig H i Fak i 17
b, ERRENTATLIESR, EXLE. B30
B . FEEAIME . IR L BT, M
BT XN TR R AU Rk (KB o #F—
a3k X408 451 1 T ZH 2 URN2 1151 DT E 1) 1 24
A0 [ TR SE R 41Kl ( The Cancer Genome
Atlas, TCGA ) FlFEHAI-2HZH ik ( Genotype-
Tissue Expression, GTEx ) ¥#li)/%E | Hlnc-
HOXC-AS3HY LB HAT 1 0hr. 458K, Inc-
HOXC-AS37E | i 2 ) A B E #4240
BIE (EIC) o R T IUEAYE B8
A[5EME, R HIRTFQ-PCRAG M Inc-HOXC-AS37E
B AU AR R BN, 4R EoR, Inc-
HOXC-AS37E B £ IE (-2.907+0.124 )
MR T ss a4t (-6.720+£0.207 ) (n=90,
P<0.001, K1D) . [RIBFFATUAZI T Inc-
HOXC-AS37E H A s R ry ik, KBAHK
TIEH I E R A GES-1, K& > 4
Xy B E#iks [ SUN-1 (1.236+0.131) , HGC27
(0.569+0.057 ) , MGC803 (0.587+0.034 ) ,
MKN45 (0.328+£0.060) , MKN28
(0.645+£0.070 ) , NCI-N87 (0.843+0.038 ) ,
GES-1 (0.843+0.053) ; K1E ] . HHfMGC803
A Inc-HOXC-AS3 ) e 1A Ab T 45 KK,
AT IR R FEMGCRO3 AT G L 5cs . N T
B inc-HOX C-AS3 1t B i 4il it Hh i) e AL O
FIFHRNAZDG RN 4238 ( fluorescence in situ
hybridization, FISH ) )54 Inc-HOXC-AS3
TEMGC803 1y RINEAL, 4R LF, Inc-
HOXC-AS37r 5 J 21 il i 40 A S5 A A e % b 2 A5
Fik, X /R Inc-HOXC-AS3 ] B B i it
R 2R
2.2 Lnc-HOXC-AS3xt B4 Aaigsa T et
pal:op-Al

Lnc-HOXC-AS37EMGCR03 H il & H i
TR TR EEAKE, B IRATEREMGCS03 H 9
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A IncRNA_DEGs_1_-1_0.05
Gene Log2FoldChange Padj Gene_full name Gene_old_names Gene_other_names
LINC01234 6.03755694338591 4.32884730756144¢-37 Long intergenic non-protein coding RNA 1234 NA Onco-IncRNA-32
HOXC-AS3 6.02053691671752 9.5786324267402¢-33 HOXC cluster antisense RNA 3 NA NA
RP11-400N13.2 | 5.71641502592504 2.40872234192438e-22 NA NA NA
RP11-138J23.1 | 5.53382202658787 1.16460780836721e-29 NA NA NA
HOTAIR 5.2661859125709 1.14210971444757e-40 HOX transcript antisense RNA NA HOXC-AS4; HOXC11-AS1; NCRNA0072
RP11-19119.4 | 5.06329260095149 3.0250842149719¢-19 NA NA NA
AC007128.1 5.02378346472438 1.27303299349569¢-37 NA NA NA
RP11-476K15.1 | 4.88132874010839 7.4133746974824e-13 NA NA NA
LINC01050 4.83374696434336 2.61419332810486e-22 Long intergenic non-protein coding RNA 1050 NA NA
NPSR1-AS1 4.81884404293377 4.9871939724928¢-28 NPSR1 antisense RNA 1 NA AAAL1; IMAGE: 4827585
CTC-480C2.1 4.77563776755456 9.35933026315113e-13 NA NA NA
KCNMB2-AS1 | 4.67029813925384 1.31655901786941¢-28 KCNMB2 antisense RNA 1 NA RP11-385J1.2
HOXC-AS2 4.65584481487664 7.92403771878864e-50 HOXC cluster antisense RNA 2 NA NA
CTD-2147F2.1 4.6542734971497 3.08568077798857e-15 NA NA NA
RP11-366F6.2 4.64068036605482 1.39642584824696¢-08 NA NA NA
RP4-594A5.1 4.61809184223533 2.21784872725266e-26 NA NA NA
RP11-742B18.1 | 4.59474126959793 8.0336063797637¢-18 NA NA NA
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Lnc-HOXC-AS3ZEBEARMBEABRTSRIA

Fig. 1 Lnc-HOXC-AS3 was highly expressed in gastric cancer tissues and cell lines

A: Differentially expressed IncRNA in gastric cancer was predicted by bioinformatics analysis; B: Expression of Inc-HOXC-AS3 in pan-cancer was
analyzed by GEPIA; C: Expression of Inc-HOXC-AS3 in tumor tissues (n=408) and normal tissues (n=211) was analyzed by GEPIA; D: Expression
of Inc-HOXC-AS3 in tumor tissues and non-tumor tissues (7=90) was detected by RTFQ-PCR; E: Expression of Inc-HOXC-AS3 in gastric cancer
cells and immortalized gastric mucosal cells was detected by RTFQ-PCR; F: RNA-FISH revealed that Inc-HOXC-AS3 was localized to both the

cytoplasm and nucleus in MGC803 cells (x400)

AH R AT — P . B EIRITTEMGCS03
I ETT T Inc-HOXC-AS 3t e 3k Fl i A% Bk 119
ey 234 RTFQ-PCRXF L YtInc-HOXC-AS3 i
FEIR AR OB S B ROR AT T AR, R AP
i F #Inc-HOX C- A S3 Ik 1Y J5 A fig I I A2
T ##Inc-HOXC-AS3 13Kk (0.601+0.056 vs
0.245+0.039, P=0.006 5) . [@#f, lnc-HOXC-
AS33d Fik 1 Ok fE PH B AR H - Ine-HOX C-

AS31y ik (0.513+£0.034 vs 0.892+0.044,

P=0.003 8, E2A) . iEidtranswell % 5646
Inc-HOXC-AS3% 5 i 41 i 2 LR HE 1 52

R oK, 11 FikInc-HOXC-AS3HIMGC803 1)
TRHE S (203.700+46.360 ) = TMGC803/NC
4t (105.700+2.906 ) ( P=0.000 2 ) , AH/ i
{KInc-HOXC-AS3HIMGC803 ( MGC803/sh-Lnc-
HOXC-AS3 ) WiL#efiefy (25.330+1.453) Hj
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AL TFMGC803/shNCHHI ( 122.000+2.082 )
(P<0.001, E2B~C) . 7 —7Jrih, A1
CCK-85Z B K Inc-HOX C- A S3 %] ' 97 210 fitd £ 44
FHEE IR, Z5 R R, i Fiklne-HOXC-
AS3IIMGCS803 [ % 5 1 1 I 5 TTMGCS803/
NCHI ML, & fifInc-HOXC-AS3HMGC803
( MGC803/sh-Lnc-HOXC-AS3 ) 345§ 1101
BALFMGC803/shNCAiffd (E2D) . HFHiMH
ATk P Inc-HOXC-AS3 1] LA 37 B 9 400 it 4 1T
¥, b Rz-1a 4k (epithelial-mesenchymal
transition, EMT ) AYECZE & I K I ed 20 it O 22 %6
Mae s, A3 e ERS e ) DA i R 1Y)
FRERAVR L, PR IR AT 2 Western blotAzill]
T Inc-HOXC-AS3X HMIEMTHISZ M . A FEIE
Sat 26k Inc-HOXC-AS3A] L i Z M HIMGC803
Y b Rz A bR S W E-cadherin i R ik, [
MG C803 4 Jifd 6] 5 21 il b5 25 PN -cadherin iy &
ik, fEiSnailiyKik (EI2E~F) . #H)z, @ik
Inc-HOXC-AS3 7] L {2 {2 #HEMGC803 4t iy I~ {¢
YR P E-cadherin 1K, T IRMGC803 4 iy
6] 5 40 Ml bR AR MIN-cadherin i £ 35, #] Snail )
Fiko SR, FA1EMInc-HOXC-AS3H L)
PRt B AL G5 . TR REMT,
2.3 Lnc-HOXC-AS35E2F3iIRIARIHEFE
ARF5E C W) E 52 Inc-HOX C-A S 3 ] 2 i
B ARG AAE R . BRI RS FRNA
( competing endogenous RNAs, ceRNA ) AJ#L
il J& IncRNA K 4 4E W) ¢ U fig B TH 2L i 12
B ABF Y 1 S i Starbase ( http://starbase.sysu.
edu.cn/index.php ) #EA7HM] ., miR-15b-5pJ&Inc-
HOXC-AS3 7] BB HEJE R 22—, T30 5 471 0,
KI3A. NHHfilnc-HOXC-AS3 5 miR-15b-5p4%
B ZIE, ST miR-15b-5p 55 HFA~$E 5L ] 1Y 25
4, AWF5EiE L Starbase ( http://starbase.sysu.
edu.cn/index.php ) XfmiR-15b-5Sp#E 3 K 4T
T, 25 &I, E2F3J&miR-15b-5pfu AT Al
REAHC LY, Hpi 45 R WL IK3B ., E2F3J2E2F
Mok R G EEN SR Z—, AR E L
WA YR B2EJr ik (R T GEPIAKUEE ) X
E2F37E GEPIA% R FE O A M b Rk it A7 1
T, SEH A, B2F3KER/MmFh v, B4

LU E R AH 2w Rk (E3C) o #E—5
Bres i g, E2F37E Big@dl4l (n=408) HH
KIEEHTIEWHL (n=211) (FETFTCGAF
GTEx$#iE, P<0.05, K3D) . RALYIEE
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E2F37E 355 F UMM, S5 BoR, MBS
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ARG ATA Y B2 o 25 R — 2
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AS3T] L) E W P miR-15b-5p A4 8 K ik
(P<0.005) , #H)z, EifKlnc-HOXC-AS3H]
DL E miR-15b-5p A 51k ( P<0.005,
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S5pra] DA 08 D Inc-HOXC-AS3 A MK IL,
Sz, MHImiR-15b-5pAt 2 iA a] LI 2 42 & Inc-
HOXC-AS3 A s #A (E4B) o BRILZ4h,
ARWFFEAAI T Inc-HOXC-AS3 5 miR-15b-5p7E
I PR B e A A v 2638 I AH O 1k, R AT A Az )
RTFQ-PCRAG M T lifi IRAEA i miR-15b-5p iy =
ik, 5 2ZHinc-HOXC-AS3 1Y 2 ik #4740 6
H3Hr, FATATLIA #Inc-HOXC-AS3 5miR-
15b-5p7Elf R 520 B A E (r=-0.5644,
P<0.001, [H4C) . #t—4, FATHEE IR
i 4% 45 35 K 52 36 36 iE miR - 15b-5p 5 Inc-HOX C-
AS3EEE AT FEME . SR oK, 1 FAmiR-15b-
Spr] M SR B E E N . i JmiR-
15b-5p mimics FIHE [ 437 1 & A 58 48 i pGL3-Lnc-
HOXC-AS3-Mut#k &, miR-15b-5p%i 3¢t Z i
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Fig. 2 Lnc-HOXC-AS3 overexpression promoted the proliferation and migration of gastric cancer cells

A: The transfection efficiency of MGC803 cells was determined by RTFQ-PCR; B and C: Transwell migration assay was performed to investigate
the changes in the metastatic abilities of gastric cancer cells after transfection with Inc-HOXC-AS3-expressing plasmid (MGC803/Inc-HOXC-
AS3) or Inc-HOXC-AS3 knockdown plasmid (MGC803/sh-Inc-HOXC-AS3) ( x 200); D: CCK-8 assay was performed to investigate the changes in
the proliferation of gastric cancer cells after transfection with Inc-HOXC-AS3-expressing plasmid (MGC803/Inc-HOXC-AS3) or Inc-HOXC-AS3
knockdown plasmid (MGC803/sh-Inc-HOXC-AS3); E, F: The protein levels of E-cadherin, N-cadherin and Snail in MGC803 cells were detected by
Western blot after transfection
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Fig.3 E2F3 was highly expressed in gastric cancer and positively correlated with Inc-HOXC-AS3

A: Prediction of miRNAs bound to Inc-HOXC-AS3 based on bioinformatics analysis; B: Prediction of mRNAs bound to miR-15b-5p based on
bioinformatics analysis; C: Expression of E2F3 in para-cancerous tissues was analyzed by GEPIA; D: Expression of E2F3 in tumor tissues (n=408)
and normal tissues (n=211) was analyzed by GEPIA; E: Kaplan—Meier survival plots indicated that high E2F3 expression levels were correlated
with worse overall survival in gastric cancer patients (n=876); F: RTFQ-PCR analysis of E2F3 expression in 90 patients with gastric cancer; G: The
expression of E2F3 was positively related to Inc-HOXC-AS3 in 90 patients with gastric cancer; H: The relationship between E2F3 and Inc-HOXC-
AS3 in gastric cancer tissues was analyzed by bioinformatics analysis



(P BB&AER L) 202045530555 610

415

TR A ERAE e (Bl4D ) o Lnc-HOXC-
AS3iEiF 5miR-15b-5piy4 4, Al R MmiR-
15b-5p 5 HAL L (45 Ao 7R R A 25 58
FATHM T miR-15b-5pig 5L A, Fofilk B
E2F3 1] fiE&2miR-15b-5piy— N0 KL K, i HL
RATHEE Bt 7%, Inc-HOXC-AS3 5E2F3 77
TEZRIE FRYMEHE . IR 4miR-15b-5p 25 r] 5
E2F3455We? 1 53 A 138 i RTFQ-PCRAG I 71
MGC803 & J 4 Jifd 22 ' miR-15b-5pXF E2F345 54
FKRAERREm , 250 EKW], i FKiEmiR-15b-
Spal g F W/ DE2F3M AR RS, Mk, M
HilmiR-15b-5p iy FR ik Al LI B $2 S E2F3 1 F

WKL (EI4E) o #F—2, FAT#E L Western
blotK M MGC803 H J# 4l iy X ' miR-15b-5p
XTE2F3 8 H/K-F- 520, M EI4F~4 G [a] #
ATLAEBE, i REmiR-15b-5p ] DLy /D E2F3
EFEHEMEL, BRIz, X FmiR-15b-5p5
E2F37E I IR L AH G, FRATTE K RTFQ-
PCRAGIM 1 Il REEA RE2F3 /%35, IF5 2 i
miR-15b-5p )RR AT Hr, FRATAT LA
F #lmiR-15b-5p 5E2F37E Il IR I 5 B & 1y 17
M (r=-0.5757, P<0.001, K4H) . )5,
FRAT 38 3 R 3R Pl A R gk T
miR-15b-5pT] IG5 A E2F3 ([El4D) .

A B C
=
.g 2.0 % . 2.0 *% g 07
8o X EZQ 2 -
£A 2
:?2 1.5 o : g L5 *kk %g
&d = 22 53 51
Y o ) A
G510 %3 83
2 2205 3
EZos £g ? E-101
Z g 2500 * " £s
= C} 5o & ] A& ksl
2 00 ~ & &\& <~ &° E
SO @ o &
4 & 4¢ » N -15 T T T |
Py & & &&,x" 8 6 4 2 0
&
= Relative HOXC-AS3 expression
normalized to GAPDH (-Acf)
D E F
_— 2.0
L5 B MGC803/vector il MGC803/miR-15b-5p *k
=]
*k *k S
; b { 2 A 1.57 .
o | | 2 (D gy e .
Sg SRt
is 63 GAPDH W GEB @) W9
.~§.§0.5_ £ £ 0.5 -
3t 52 Y S
=R &
0.0- — g
. Q) =R
0.0 L o L . o &3"\ ol
o e
Wild type Mutation 9’&'\5 A5 ® (9&
G H 0 I B HGC27/vector [l HGC27/miR-15b-5p
W NC NC . <€1
=}
I miR-15b-5p mimic [l miR-15b-5p inhibitor B 1.5 - "
L £x e
)3 o Bt
£9, — 2% 2 f10
$O o -6 ]
ge 2 3 53
14 . 2= 05757 . £
93 E5-8 E 205
s 205 S E P<0.001 3 g0
2 g . A8
£ E 10+ T T ]
kE -15 -10 5 0
0. Relative miR-15b-5p expression 0.0
Wild type Mutation

normalized to GAPDH (-Acf)

4 Lnc-HOXC-AS3, miR-15b-5pFfAE2F3Z BIHEE X &
Fig. 4 Regulatory relationship between Inc-HOXC-AS3, miR-15b-5p and E2F3

A: The change of miR-15b-5p expression in MGC803 cells after transfection with Inc-HOXC-AS3-expressing plasmid or Inc-HOXC-AS3 knockdown
plasmid; B: The change of Inc-HOXC-AS3 expression in MGC803 cells after transfection with miR-15b-5p mimic or miR-15b-5p inhibitor; C:
The expression of Inc-HOXC-AS3 was negatively related to miR-15b-5p in 90 patients with gastric cancer; D: Dual luciferase reporter gene assay
was performed to investigate the interaction between Inc-HOXC-AS3 and miR-15b-5p; E: The changes of E2F3 expression in MGC803 cells after
transfection with miR-15b-5p mimic or miR-15b-5p inhibitor; F, G: The protein levels of E2F3 in MGC803 cells were detected by Western blot after
transfection with miR-15b-5p mimic or miR-15b-5p inhibitor; H: The expression of miR-15b-5p was negatively related to E2F3 in 90 patients with
gastric cancer; I: Dual luciferase reporter gene assay was performed to investigate the interaction between E2F3 and miR-15b-5p
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Fig.5 Lnc-HOXC-AS3 promoted the proliferation and migration of gastric cancer cells via miR-15b-5p/E2F3 axis

A: The knockdown of Inc-HOXC-AS3 could reverse the inhibition of miR-15b-5p inhibitor to miR-15b-5p; B: Overexpression of Inc-HOXC-AS3
could reverse the inhibition of miR-15b-5p to E2F3; C: The proliferation of MGC803 cells transfected with miR-15b-5p inhibitor, sh-Inc-HOXC-AS3
or E2F3 si-RNA was measured by CCK-8 assay; E and F: The metastatic abilities of MGC803 cells transfected with miR-15b-5p inhibitor, sh-Inc-
HOXC-AS3 or E2F3 si-RNA were measured by transwell migration assay (x200)
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