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[HE | =258/ SoBZ i ZHKEEIEHSRNA (long non-coding RNA, IncRNA ) 7EMRI A &4 . KT
KL EBVEM, SRR ZE0ncRNATE 8 J 0 E I FPLE 5 AN B8 . LncRNA DLEU7-AS1AE 5 9 T A VE FATHL A F
FEEEWLARIE . A SR TEDFSEDLEUT-AS Uit B B R R 1 S ma HEp) L R H o FoL . ik SRAIEAE L AL IENE (the
Cancer Genome Atlas, TCGA ) FiE T DLEU7-AS1FE H i 2 1P 18 28k K HOGH B 9 - A A IR s2 i o SR FH S 28
T RAEHIBENV (real-time fluorescence quantitative polymerase chain reaction, RTFQ-PCR ) J8iEDLEU7-AS17E & w4141
BRI R P AR E . SRHS-E -2 - EUNE AT ( 5-aza-2'-deoxycytidine, DAC ) A Z A (trichostatin A, TSA )
Ab PR E SRR, TR AL AR X DLEU7-AS 13835 (U540 . SR H/NTHERNA ( small interfering RNA, siRNA) F
WHGC-27. AGSHIJfEfkHDLEUT-ASIHY A, RAELA TR FIFMGC-803 MIMKN-45H DLEU7-AS1#) %1k, RARTFQ-
PCRIGIEHCR ; RAMMHAGLF & (cell counting kit-8, CCK-8) ZHMIMITHTGEIESLE | transwel UNE TR S2H . MR TE i
U RS 56 L i s AN AR A 5T DLEU7-AS 14 B 0 g . 1282 S R T A i R 2 md s RAIRNADIFH AR (RNA-
sequencing, RNA-seq) /-HERDLEU7-AS R 1Y FilE(5 55, Sl K 9284k, IR FHRTFQ-PCRANEE [1JiEpE7% ( Western
blot ) HEATIIE; R HRNAGAEIIIRE LR ( co-immunoprecipitation, RIP) #RIFDLEU7-AS LA N #HE 570 T B HLH]
LR TCGABWEFE /M K RTFQ-PCRAGINFIIEN DLEU7-AS17E B i P &5 THE . DLEUT-AS1HRES B g L7
ERHMIE, DACHMTSAL R EEANIEM )G, DLEUT-AS1ZRIA FiH, U ERAZ R4 8s . JIERDLEU7-AS il
MMM . BR, AT, iR IADLEUT-AS Lt BB ANMN A . 1ERE, MRIANIIETS. RNA-seqh &M,
DLEU7-AS13i5 T )G &' FHUR AT (moesin, MSN ) Fiki i E AL, RTFQ-PCRE Western blot/ 45 56 IE T iX —
451 . RescueSLINES Rt — AL, R IAMSNAIFEA I E THDLEU7-AS LA B Fm I i FE e £ il E . $27~MSN
Al BEE MDLEU7-AST FUFALUY 43 F . DLEU7-AS1EZZ AN, DLEU7T-AS15P30045 4 L X MSNIG ol F [ 11
H3K27M = E &4, 4518 : LncRNA DLEU7-ASIE B s 2k JF A HERA S B A A 2 7MiM, DLEU7-AS1TI BB
L FHFEP300 T MSN 1% sk N4t 1 15 88 (1 S0 TR RN A S v 28
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[ Abstract | Background and purpose: An increasing number of studies have demonstrated that IncRNA plays a critical role in the
occurrence and development of tumors. However, the function of IncRNA in human gastric cancer remains largely unknown. So far,

the role and mechanism of IncRNA DLEU7-ASI in gastric cancer have not been reported. This study aimed to investigate the effect
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of DLEU7-AS1on the tumorigenesis and progression of gastric cancer and its mechanism. Methods: The public database the Cancer
Genome Atlas (TCGA) was used to analyze the expression of DLEU7-AS1 in gastric cancer tissues and the correlation between its
expression and the survival of gastric cancer patients. Then real-time fluorescence quantitative polymerase chain reaction (RTFQ-PCR)
was performed to verify the expression of DLEU7-ASI in gastric cancer tissues and gastric cancer cell lines. Gastric cancer cell
lines were treated with 5-aza-2'-deoxycytidine (DAC) and trichostatin A (TSA) to explore whether epigenetic regulation participated
in DLEU7-ASI transcription. SIRNA was used to down-regulate the expression of DLEU7-AS1 in HGC-27 and AGS cells, and
recombinant plasmid was used to up-regulate the expression of DLEU7-AS1 in MGC-803 and MKN-45. The effect was verified
by RTFQ-PCR. Cell biological experiments, such as cell counting kit-8 (CCK-8) cell proliferation toxicity test, transwell chamber
assay, plate colony formation assay and flow cytometry were used to investigate the effect of DLEU7-AS1 on the proliferation,
migration, apoptosis and cell cycle progression of gastric cancer cells. RNA sequencing (RNA-seq) was used to analyze downstream
signal pathways after silencing DLEU7-ASI and tested by RTFQ-PCR and Western blot. And RNA Co-immunoprecipitation (RIP)
was used to explore the regulatory mechanism of DLEU7-AS1 on downstream signal molecules. Results: The results of public
database analysis and RTFQ-PCR demonstrated that DLEU7-AS1 was up-regulated in gastric cancer tissues compared with normal
tissues. DLEU7-AS1 expression was negatively correlated with the survival of gastric cancer patients. DLEU7-AS1 was up-
regulated in gastric cancer cell lines treated with DAC and TSA, indicating that its expression was epigenetically regulated. DLEU7-
AS1 downregulation inhibited gastric cancer cells proliferation and migration and promoted cell apoptosis, while overexpression
of DLEU7-ASI1 promoted cell proliferation and metastasis and inhibited cell apoptosis. The results of RNA-seq showed that the
downregulation of DLEU7-AS1 expression led to a significant decrease in moesin (MSN) expression, which was confirmed by
RTFQ-PCR and Western blot. Rescue experiment results further verified that MSN overexpression could partially restore the
inhibition effect of knockdown of DLEU7-ASI on the proliferation and migration of gastric cancer cells. Considering that DLEU7-
AS1 mainly located in the nucleus, DLEU7-AS1 binding to P300 and H3K27 highly enriched near the MSN promoter, it was
proposed that DLEU7-AS1 might regulate the expression of MSN by recruiting P300, thus contributing to the proliferation and
migration of gastric cancer cells. Conclusion: LncRNA DLEU7-AS1 is abnormally up-regulated in gastric cancer and negatively
correlated with survival of gastric cancer patients. DLEU7-AS1 may promote the proliferation and migration of gastric cancer by
recruiting P300 to regulate the transcription of MSN, which provides a new idea for the diagnosis and treatment of gastric cancer..
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1.1 EFERFIAEZINNEF
20 FH A DMEM i B 73 | F-12/DMEM
12 1853230 3 & B Hyclone Ay |, g2 ML
( fetal bovine serum, FBS) I H 3 EGibcoAy
A, H-EERBEW (x100) | FREEEH)M
Hi AR ABRA T, 1 x B S W
( phosphate-buffered saline, PBS) g H b5t 2474
FIRHE A FRA ], Lipofectamine™3000%% 44 ik 5]
14 [ 2€ & Thermo Fisher/A &), Annexin V/7-AAD
PN L AR R R & A SE R BD A
7], TRIzol Reagentlly FH 3¢ [H Invitrogen/s ), i
AR & 3 H A TaKaRa/A F], SEHT2EGE =
RAWHER Y. ( real-time fluorescence quantitative
polymerase chain reaction, RTFQ-PCR ) i
&l AP EEEEYR (R BROARA
A, T T RERIREN ( sodium dodecylsulphate,
SDS) A . —PUMBIE . & B
g A E R S RAEYHARGRAF . AT
FIPiik . B8 (moesin, MSN) Friklg
H P E Abcam/AF, B -actinBi A& [ € [ Sigma
NF)], ZO-1, ZEB-1, N-cadherin. vimentin,
B -catenin. claudin-1J H EFECSTA R, —#itT
IRDye 800CW ( $ii#IgG ) FIIRDye 680CW ( 41
IgG ) M HIEELi-COR Biosciences, /N4
RNA ( small interfering RNA, siRNA ) i i
i 2B ARAT IR A A5 i, RTFQ-PCR7 ) i 4
AR (i) ARAFREG .
TR G A ZRF R RS (L)

BRAW], s EOHLE [ 35 [ Eppendorf/A F), 4t
M85 S 468 H o [E Heal ForceAHl, 5] & W A5l
FI H 4<Nikon/A 7], FACS Canto 1T Ji=C4H %
HEEBDA A, T L UK AL SRR B e B A
% [EBio-Rad/AF], Odyssey XA ZL7bIE GRS &
S50l H 2 FELI-COR, PCRAYIE H 35 F ABI/A A,

NanoDrop/3 't 114 H 32 [E Thermo Fisher/A A .
1.2 BEMAMRERARRK

B ABGC-823 ., SGC-7901, MGC-
803, HGC-27, MKN-45, AGS¥Jh FifFAgim Kk
2 1% 2 e B D BT A 1 B S 0 R AR A PR o BR
AGS};F: TF12/DMEM 1 : 13535850, Hifthfirfy
A 2 I & A 10% FBS M 1% -5 55 R TR
FIDMEM =5 R 75, B 137 €. COMRFH
SR 5% ARG AR s R .

B SUES H SR AR A L Ag i K
27 GRS BE i E AR B e AR TR Y B s iR
o WCHGHT e 1Y) S g AL SURDG R KRS em LAY
FEor 2, FFr AR A P ORAE . R TR
P b v S 3 R A 5 2 B T B AR R B A L B 25
U, ZIS RS T A S 58 AR .
1.3 XWHE
1.3.1  HIEFEH

R E FL R 4H K13 (the Cancer Genome
Atlas, TCGA) #4ls FE15 3 B m B VR, 4
HrDLEU7-AS17E32/ 1E #4412 373441 15 Jia 2 21
PRI TE DL . | FKaplan-Meier Plotter 84 4
( http://kmplot.com ) 43 DLEU7-AS15 & fi i
HWGEHIRER,
132 ZHZRNAFI

R e L Rl R RV o Y N
WA B TP F I 5 BIF I s R 1 2H 2k
ALS mLELAE Y, JinA3 mL TRIzol, iz
5] MA600 pLEff, FIZIHESILS s, i
215 minJ5, 4 °C. 12 000 t/min&5.0>15 min, W
Bl 2R B0, AR NEEL.S mL,
RRREENREAISIK, EiRFHE10 minf54 C.
12 000 r/minZ[>10 min, F EFEW. MA3 mL
75%FEHR IR — .1 ( diethyl pyrocarbonate,
DEPC) ZBEE, 4 C. 12 000 r/min&5.[»5 min,
g B, AR DIE R MA—E EDEPCIK,
UK s .l FINanoDrop 436t BE 46 I v fig
JERNAMID 60 ymioso nm ( 1.8~2.0) , ICRHIE
S BRI T -80 CEGR AT, BCH S BN s
cDNATRAF -
1.3.3 #alERNAR I

F2 R 40 B AR B SR, T 12 fL 4 i Al
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FALIMA1 mL TRIzolZLf# 40 M, 544740
M, 5 minf5W A1.5 mL Eppendorfid i . [n]
Eppendorfill & H il A200 pL& 5, RIZIES)
15 s, F#ES minf54 C. 12 000 r/min& .0
15 min, $_IEWH £ Eppendorfil &, A
500 pLyENEE, REBHENRAISIK, #HE 10 min
J54 °C. 12 000 r/min.0>10 min, 3 FVEWR. 0
A1 mL 75%DEPCZEE, 4 °C. 12 000 r/min& >
5 min, F FWEW. WIBIERIMA —E =D
DEPC/K, K L f#. i NanoDrops)tt izt
KV IS RN A D) mnso nm ( 1.8~2.0) , L5
Wl . ST RVE F-80 CEOB AT, o S B
5 S e DNAMR AT
1.3.4 RTFQ-PCR

%5 5 L RTFQ-PCR A B ™ 4% 2 I 7= iy
V45 . {# I PrimeScript @i #i7 & (H
ATaKaRa/Aal ) , ik S N 510 k37 C
15 min; 85 °C 5s; 4 °C. fdi HHieff PCR SYBR
Green Master Mixia{F| [ P EZ X AEYRHY (1
W) B ARRAT ], PCRII 5495 CTi
P30 s; 95 °C 58, 60 C 20 s, JEFR40UK.
A2 R, EFILHNGAPDHVE HNZ: ., i
2788 CTURFT AN [R) 2H 8] i PR 6 TR 25 53 LA . ARG £
HRMFEDLEUT-AS1 . MSN. GAPDH, 5|¥))%
I
1.3.5 siRNAFe st

K HIsiRNAVTERDLEU7-AS1, siRNA KXt i
FEA L2, Bl A ARERAR (h
) Al FUenT—K, WALy B ek

HAR T 12F00, #% Y% Lipofectamine 30001
A UL BRI YR AR . RBRIFERESREE, N
ANEGHUERNEE R, RE ARG,
FEOMREIRTA3T °C. COMRFI BN 5% TE T
B R et . #5448 hIg W E ANt T G

it FIKDLEUT-AS1 I Fak ok, W LI
H UL AR A BR AR (FpE ) fE,
i ADLEU7-AS14 K741 846 bp, #HIAAFK
GV417, YL T[] siRNA
1.3.6 @it #iX A& (cell counting kit—8,
CCK-8 ) a3 sl o A ) 5 B

PEEE QA A4 ( MGC-803 ., MKN-45
HGC-27. AGS) /rZE96fLilid, HifL2 500441
M, B4 E AL FRAN I, RESE 4 LIS
FALINAL0 uL CCK-8, JA37 €. CORFS >
A S% A H IR RS TR 1 WS P BRSO I 7E
450 nmAbIROLEE (D) fH.
1.3.7  FHLEN R

R O TS AN = S S G
FEALT x 10" A0 H 5 T oL A o Fran i o 4
VU B F5 S 2 A0 B 2 B AN [ o 38 ) 3ok A R 2R
( geneticin, G418) (ZEEGibcoAH]) o 2~3JH]
PUG RN IE B A IR v] WL se B s, R FH4% Y
ZRPEATIEE, d5mEg e, BT IR,
1.3.8 Transwell’)» & i 4% = 55

W e Je W A T AR T T B, EEEF L mL
1% FBS DMEM#; FE M (= F1077 1~ 4f
M) o [transwell/NE (75 FIDMEM free iiAb B

#1 RTFQ-PCRI&MERESI4F7!
Tab.1 The primers used in RTFQ-PCR

Gene Forward primer (5' to 3") Reverse primer (5' to 3')
DLEU7-AS1 AGGGGCCACATGGTTCTTTT AGTTCTCCCTTGCTGCACTC
MSN CCATGCCCAAAACGATCAGTG ACCAAACTTCCCTCAAGCCA
GAPDH GACAGTCAGCCGCATCTTCT GCGCCCAATACGACCAAATC
%2 SiRNAF3I
Tab.2 Sequence of siRNA
SiRNA Sense (5'to 3") Antisense (5' to 3")

DLEU7-AS1-491
DLEU7-AS1-1602

GCUGCCUACAUUUCAGUAATT
GCAAGGGAGAACUAAACUATT
NC UUCUCCGAACGUGUCACGUTT

UUACUGAAAUGUAGGCAGCTT
UAGUUUAGUUCUCCCUUGCTT
ACGUGACACGUUCGGAGAATT
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30 min) HAIAS x 10400, 24F0H A0 /ML
il A700 L&A 10% FBS DMEME; 50 . %
7248 hJm, H4%M) 2 5 P % [ 2 20 min,
I XPBSHVEIR . 454504430 min, 1 XPBSH
VR BlR/NEPIERR, HPRMESRRE
F/NEPRIEBE T 4. 200X BB T
IR

1.3.9 AKX IR ST 4 0B = e 3 7H

A0 M JE 40 B i FHBD Cycletest Plus DNA
RAE (RE) , MM 0e48 b, KB
Y, 1XPBSHPE2, JFIE TAEMITEL, B
1 X 104 A 2= . IA125 pL A
W RIRS), FEIRE 10 min; MIA100 L B
WA, ZEIRIRE 10 min; A2~8 CHIC
W, #OGVK FIRE10 min, 3 hi ML, DIPLHHRE
AsbR, AECIN AR, AR A g
MGy/G,. S. G/MIIAYEER .

R PH T3 HT 8 FHBD Annexin V /FITC T
e & (SEE) , #9448 hfE, JHEEETH AL
A, 1XPBSYE2IK, IR TAIMITE, 1 X
G54 28 W A5 1 X 10/ mLA 4l A2 . 100 pL
Y B B X A, IR mAS pL
PE Annexin V 17 pL 7-AADFRE44E 5] %5 1R 6 G
15 min, AFFIA400 uL 1 X 55 %P, JF7E
1 h_EHLREI
1.3.10 5—-RZE-2'-BLAMF (5-—aza—
2'—deoxycytidine, DAC) oW1 & H £A

(trichostatin A, TSA ) 422§ J5 4m feL bk

P4 95 2R AR MG C-803 FIMK N-4543 k1 44
M. XHREA . AR DACK A |
2H B 125 SRR ID 1 R TS AL FEZH DL X DACH!
TSABCA AL, DACALFE48 h, TSAKLFE24 h
&, #EFTRNA#HEE, RTFQ-PCREGIE,

1.3.11 ZHGRHaEE (Western bloth ] )

W gb 48 him 1y 4 M H SD S8 1 A i i
RWEA, WA LHEZMEEE£ER100 C
5~10 min, VIEJE110 VE#EFTHL7K80 min.
B B 3 L4 (polyvinylidene fluoride,
PVDF ) EH W BEEL30 s)a, & A % B ug
a5, Wk E WA B D, T 2] E %
ZRER . JEYC. . PVDFE . JE4C. WG4

I E, TH#E300 mA 1 hJg, AR A
30~60 min, —Hi4 ClRELE, —HERET
1 h. JHOdyssey=R JHRNAGEEFITTESLE ( co-
immunoprecipitation, RIP) #5IDLEU7-AS1X}
55 FHIEENLE], Odyssey U4 21405
BUR R GRS
1.3.12 “itsan

K HGraphPad Prism 5.0 417450114
Mro TCHPERULEHY R Student’s ek guif 1T L
B P<0.05 JZESAGIHFEL

2z B

2.1 DLEU7-AS1EBEFEREZASARME
EEPS

T WFSEDLEUT7-AS 1LE B 9@ i) 2 ik 1
L, H XN TCGAZE R h STAD B s i 17 2%
S, SH R BIDLEU7-AS L1 H 4 4
P RAERESEFHASHE i (EIA,
P<0.001) . FHIRTFQ-PCREGIF M I 75238 K
2 B 2 Bt B T AR B B SRS Y B i A 55
HAUPDLEU7-ASIERIE TN, 2R 5TCGARK
PEAEZE R —3 (RIIB) o 74h, X E iy
DLEU7-AS 1455 8461 % M HAF AGSHIHGC-27
HEdi R bRk (F1C) , HEESGA T4
fakzrh (EID) o

741 DLEU7-AS1 76 B h 5w 3
INEY R, R FH L EE RS Bl B0 ) I D AC N 4 28
25 2 Tk AR G40 1] 7 TS A4 35 B 98 41 Ak SGC -
7901 FIMGC-803, Z5H: i 7n, DACHITSARIfE
T JHDLEU7-AS1/FiE, HZidDACHTSALE
[MAb P, DLEU7-ASIRYZRIAIAE BiE, 2
Fen; (E2) , dBHRMBEFREIT RS
DLEU7-ASIE B i iy 0 3Rk

N7 SE DLEUT-AS 15 i 5 2 i
JEW R Z, A5t Kaplan-Meier Plotter [
v (https://kmplot.com/ ) 43#7 5 & B & B9 A A7
], K EFIADLEUT-ASTAY S i B A Bk &
IKDLEU7-AS (1) 8 ¥ 8 3 A 58 A i Jo e g o i
A (KBA) Rt AA S (K3B) , Bt
WIDLEU7-AS15 B AR A XK. 25 LT
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Fig.1 The expression of DLEU7-ASI1 in gastric cancer

AGS SGC-7901 Hek-293T

A: Analysis of DLEU7-ASI expression in normal and gastric tumor tissues using TCGA database; B: The result of RTFQ-PCR in 37 pairs of gastric
cancer tissues and para-cancerous tissues from Xinhua Hospital; C: The relative expression of DLEU7-AS]1 in 6 gastric cancer cell lines; D: The
distribution of DLEU7-ASI in cells. ": P<<0.001, compared with control group.
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Fig.2 Expression of DLEU7-ASI1 in gastric cancer cells treated with DAC and TSA
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: P<<0.001, compared with mock, Student’s ¢ test. D+T: DAC and TSA.
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JEMEDLEU7-AS1. THRECR Ml Kk RO 4 H
RTFQ-PCR #EATHRIIE

B IHA B X DLEU7-ASHYsiRNA ( si-
491, si-1602) , XDLEU7-AS1ZEkAHR%4 5 Y
24 BN RHGC-27 . AGS#E/TDLEU7-AS1IL
o PIAsiRNATLERACR WL EI4A, DLEU7-AS1
Discase-free survival (n=645)

HR=1.48 (1.16-1.90)
0.8 Log-rank P=0.001 7

A 1.0

>
£ 06L
F§ *i“"%ak W
£ 041 T, -
. it Hl
| Expression R
021 _ [ow
— High
0.0 [ L L L
0 50 100 150

t/month
Number at risk
Low 224 81 10 0
High 298 81 22 1

FE IR R, iz T CCK -840 g 4 7 52 1 14 45
WEMIDLEU7-AS1ULER 5 5 i 4H M 04 38 FH 175 50
SE IR Msi-491 . si- 16025 YL J B 20 i 45 s e
si-NCJ& 4 a4 5E RE 71 w25 REA% (&l4B)

I DLEU7-AS 1 RiE ik, #DLEU7-
AS1F AR AR MKN-45 . MGC-803 1 i#47
Post-progression survival (n=>503)

HR=1.52(1.14-2.02)
0.8 % Log-rank P=0.004 4

B 1.0

2 06| i%‘*
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Fig.3 The correlation between the expression of DLEU7-AS1 and the survival of gastric cancer patients

A: The disease-free survival of gastric cancer patients with low and high expression of DLEU7-AS1; B: The post-progression survival of gastric

cancer patients with low and high expression of DLEU7-AS1.
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