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IncRNA TTN-AS1i#iImiR-138-5p/EGFREHEE
PEE R AmpatEsE. AT

ERET B FotE
(g BAT N B EZE B AR ANRL, 45BH 621000; 245 FH T N BB AR 408 621000
BB N REFEFLRSMEL, 48FH 621000)

THE 2 fB (GBO)ZI2E AR F LA G, B ERMAKGETEE. ZAR§ERR
¥ 4% 3F % 2 RNA (IncRNA) ILEE & &) KL RNAT(TTN-AS1)/4#% ) RNA-138-5p(miR-138-5p)/ & & &
¥ B F 24k (EGFR)Z 5 4 /£ GBC ¥ #94F#u4l. qRT-PCRAZ M| GBCLLLR F=4m it 2 F TTN-ASI.
miR-138-5p#» EGFR mRNAAAA & A K-F, a5 EA1EGBCALR F a4 X #7547, 3 FHRGBC
40 i, 2 GBC-SD, 44 %t B8 (Control)28. si-NC#2. si-TTN-AS14E. si-TTN-AS1+in-miR-138-5p4a
#2 5i-TTN-AS1+pc-EGFRZE. qRT-PCRA= Western blot#e i 4m it 4 5% ; CCK-8. EdU% & . &
K20 AR A B R R A Wt 40 R 38 78 . B T A=t 4515 JL; Western blot# ] 4m 3% 74 (PCNA).
781 (Cleaved Caspase-3)F=it#% (MMP-2. MMP-9)48 X & & /K-F. F|F 4R 1 7745 4L 95 AL A A
FTTN-AS15FGBCA /5 A& K, Ki67. PCNAFFaM & ik A ZmiR-138-5p. EGFR mRNA & ik 69876,
%R R, GBCL A 2m e & F TTN-AS142 EGFR mRNA %A 3 Eifl, miR-138-5p &L Fifl, A
GBCALL F TIN-AS1/K-F 5 miR-138-5p/K-F 2 fi 40X, 55 EGFR mRNA/K-F £ [E48 X ; miR-138-
5p7K-F 5 EGFR mRNAK-F 2 §i 48 % (P<0.05). 24415 &5 H0H Ao 05 K F BEE S T miR-138-5p
5 TTN-AS13 EGFR 3'UTR A /248 ZAFF), ELRNA T 4252 304E 5% T TTN-AS15 miR-138-5ps4~;
qRT-PCR#= Western blotiEB] TTN-AS1 T £8:8 id miR-138-5pi84%2 EGFR & A (P<0.05). #Xf&TTN-
AS1T 2 347 4] GBC-SD % Je3g 3 F it 4% | 5 @A = (P<0.05); Fl Bt T8 PCNA. MMP-24=
MMP-9% & 7K-F, LiflCleaved Caspase-3%& & 7K-F(P<0.05), #74|miR-138-5p L&A EGFR ™ f
4% 4% TTN-AS 13K GBC-SD4n IR B AT A 69 Fvh . AR A SEIRE 52, SR TTN-AS T 39 4] it 78
4 K, F B _EJAmiR-138-5p7K-F, FHHEGFR mRNAF=Ki67. PCNA a4 & A K-F(P<0.05). &,
TTN-AS1 7T 4% & GBC#) & A Ao & e ¥ RAFARIRAE R, BT A6 2 38 128 5 miR-138-5p/EGFRAZ 5
5 E I,

XA I, KEEIEISRNANIEE H X XRNAL; fl/NRNA-138-5p; & AKK 7%
1 AT N
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Abstract
ens human life and health. The aim of this study is to investigate the molecular mechanism of the IncRNA (long
non-coding RNA) TTN-AS1 (titin antisense RNA1)/miR-138-5p (microRNA-138-5p)/EGFR (epidermal growth
factor receptor) signaling axis in GBC. The relative expression levels of TTN-AS1, miR-138-5p and EGFR mRNA
in GBC tissues and cell lines were detected by qRT-PCR, and their correlations in GBC tissues were analyzed. The
GBC cell line GBC-SD was cultured and grouped into Control group, si-NC group, si-TTN-AS1 group, si-TTN-
AS1+in-miR-138-5p group and si-TTN-AS1+pc-EGFR group. qRT-PCR and Western blot were performed to cell

transfection efficiency; CCK-8, EdU staining, flow cytometry and scratch healing assay were performed to measure

GBC (gallbladder carcinoma) is a common tumor of the biliary system, which seriously threat-

the cell proliferation, apoptosis and migration; Western blot was performed to detect the cell proliferation (PCNA),
apoptosis (Cleaved Caspase-3) and migration (MMP-2, MMP-9) related protein levels. /n vivo xenograft tumor
model was performed to study the impacts of TTN-AS1 on GBC tumor growth, Ki67 and PCNA positive expres-
sion, and miR-138-5p, EGFR mRNA expression. The results showed that, the expressions of TTN-AS1 and EGFR
mRNA were both up-regulated in GBC tissues and cell lines, the expression of miR-138-5p was down-regulated,
the level of TTN-AS1 in GBC tissue was negatively correlated with the level of miR-138-5p, and positively cor-
related with the level of EGFR mRNA; the level of miR-138-5p was negatively correlated with the level of EGFR
mRNA (P<0.05), and the changes were greatest in GBC-SD cells. Bioinformatics analysis and dual luciferase
confirmed the interaction of miR-138-5p with TTN-AS1 or EGFR 3'UTR; and RNA pull-down confirmed the bind-
ing of TTN-AS1 to miR-138-5p; qRT-PCR and Western blot demonstrated that TTN-AS1 might regulate EGFR
expression through miR-138-5p (P<0.05). Knockdown of TTN-AS1 could significantly inhibit the proliferation
and migration of GBC-SD cells and induce cell apoptosis (P<0.05); meanwhile, down-regulate the protein levels of
PCNA, MMP-2 and MMP-9, and up-regulate the protein level of Cleaved Caspase-3 (P<0.05). Inhibition of miR-
138-5p or overexpression of EGFR partially reversed the impact of TTN-AS1 knockdown on the malignant be-
havior of GBC-SD cells. In vivo experiments confirmed that knockdown of TTN-AS1 could inhibit tumor growth,
meantime up-regulate miR-138-5p level and down-regulate EGFR mRNA, Ki67 and PCNA positive expression
level (P<0.05). In conclusion, TTN-AS1 may play a tumor-promoting role in the occurrence and development of
GBC, and it may be achieved by regulating the miR-138-5p/EGFR signaling axis.

Keywords gallbladder cancer; long non-coding RNA titin antisense RNA1; microRNA-138-5p; epidermal

growth factor receptor; malignant behavior

JH#EJ (gallbladder carcinoma, GBC) /& HiE %
Gurh e W B RZEVERI IR . GBCHEE IS4
WAEFRILT 5%, HAET, GBCHTEAEF AR Z
B BIEIT LR R, MR ZHEFE IS
HEE GBCH, P AR A ESd &, KWk,
i 2 A 21 GBC TG AW & FIIE 7 B0 i 22 %
HI,

K4 AF 4w i RN A (IncRNA)ZE £, 45 GBCTE I )
N IR R AR AN g v R AR G B AE BT LI
M )« X RNAI1(titin antisense RNA 1, TTN-AS1)
et E TINRISOUEE , L T4tk 2q12.2 B HE4k
18, TTN-AS17TE 2 Rl i 280 (LG e . il 55 )
i FIERRESUEThRE ), S 4h, TTN-ASITEGBC

HHZURIZH T Ak g N, R GBCAH S /) Az 5))
P, WIE GBCH 78 4 iR JH 3 1 ). SR17 TTN-AS1
7E GBCH IAE AN ANIE 2 . BEAAF FE L,
TTN-AS1if#id 547N RNA(microRNA, miRNA)%E &
SR T IR () R A 0 A EAE TR R, B
RNA-138-5p(microRNA-138-5p, miR-138-5p) & 5
TTN-AS1THAMZEE AL AL, & TTN-AS T 7E Ak
. CAWITIEY], miR-1387E GBCAH A Pk ik,
i ikmiR-138 AT I GBCHN AL K, Fi% 40 o 3
T, {H{E GBCH', TTN-AS1fJE R & 5 5 miR-
138-5pRILPEMCAH KA ATE R Iboh, EVIEES
ToE R IR B A K R 1~ 52 44 (epidermal growth factor
receptor, EGFR)/& miR-138-5pf#I ALK 2 —. Ui
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HHFFIESZ, EGFRIE GBCH & & #%i4, i EGFR
A HIGBCHE BN, BT LW I, ZEH HEM, TTN-
AS1. miR-138-5pFIEGFRYEGBCH [1) 57 5 Rk 1] fig
FELERHRME . AWHIT B AEVI PR FUTTN-AS1/£GBC
HH (1 3 e A AT e HIAE FIATL A -

1 RS

1.1 #8
1.1.1 4847 38/ GBCYESE ZH 23N B %t 1 1E 3 21

LUk AR AN RER AL, 1X5 GBCHE
ZETHERZED. AMARETESMTANRER
W HEZE 51 ik (5 201903-0206)

1.1.2 @k GBC4H Ml % SGC-996(Y S490C).
GBC-SD(YS1447C). EH-GBI1(YS3569C) i
NOZ(YS2037C)#4 H 3 [E ATCCHT I &, NAHFE b 57
4 s RHGBEC(HTX313 1)l H AR IIOTWOLH i .
.13 £FXHA TTN-ASI1JTER (si-TTN-ASI, 5'-
CCA GAG UGA GAC ACC UCU UTT-3") }z H:H
PEXHHE (si-NC, 5'-UUC UCC GAA CGU GUC ACG
UTT-3"). miR-138-5p#ii|# (in-miR-138-5p, 5'-
CGG CCU GAU UCA CAA CAC CAG CU-3"),
miR-138-5pf L4 (miR-138-5p mimics, 5-AGC
UGG UGU UGU GAA UCA GGC CG-3") 2 H:[H
P35 & (miR-NC mimics, 5'-ACU CUA UCU GCA
CGC UGA CUU-3"¥J 1 _Fiff GenePharma % i1 Jf
G . EGFRIE ik # KK (pcDNA3.1-EGFP,
pc-EGFR. LM2342. EGFPiliid i V)47 25 BamH 1
I Not T4 A% pcDNA3. I # ki, Hitk N
FEFR)H LIEBIEAEY TREA R A A R4,
Lipofectamine 2000177 (11668027). TRIzoliR7l
(10296028)I H 3£ [E Invitrogen/s 7] ; QuantiTect Re-
verse Transcription(DXT-205314). QuantiTect SYBR
Green PCR Kit(DXT-204143)Il4 [ 3 [E Qiagen’/A 7 ;
—PTLEGFR(ab52894). PCNA(ab92552). Cleaved
Caspase-3(ab32042). MMP-2(ab181286). MMP-
9(ab137867) M GAPDH(ab9485)14135 [ # [Fl Abcam A
A 5 U 2R AR A 2 DR R R B (KA3784) )
iR A RECE R AR 5 CCK-84H i 1 5 o il
R F & (BA00208). Annexin V FITC Apoptosis De-
tection Kit(BA00101)3K H At 5 B AR AE W H AR A R
/~F]; 555 Click-iT EdU Imaging Kits(SB-C6016)3% H
g IR A R A

1.2 753k

1.2.1 @i om AN GBC4ii}fd % (SGC-
996. GBC-SD. EH-GB1f1NOZ)A HGBEC4H 134
YERFIEIIN T 10% 064 MG 1% &&= /HEE =T
DEME®;F# &, BT 5% CO,. 37 °CHi 7. 5
7748 hjg U &£ 4n L, H TR0l TTN-ASTAH X 34
AKF . B O 5 A AR K 1 GBC-SDA L, K IR 7
FXTH (Control)4H . si-NCZH. si-TTN-AS14H. si-
TTN-AS1+in-miR-138-5pZ1 #lsi-TTN-AS1+pc-EGFR
H. B ControlZH AMEATAT AL A1, 4% 2 21 ffa 450 4%
H8 Lipofectamine 2000771t B 5 5% 445 B 1 si-NC-
si-TTN-AS1. in-miR-138-5pAll pc-EGFR. #1411
57748 hg H T2 Ja B s e i 75

1.2.2 qRT-PCR#&M i Ff TRIzoli77 42 HU 4
M RNA, i ] QuantiTect Reverse Transcription? il
cDNA. f#ifJQuantiTect SYBR Green PCR Kit{EABI
7300-Fast qRT-PCR % %t (3£ [H Applied Biosystems)_I
HAT R BRI (G 45 2F: 95 °CHILEAE 1 10 min; 48
JEAE92 °CAZE 15 s, 60 °CiE k30 s, 72 °CHEAH 1 min
AT T REAT 40MERE ), 155 & HE R RIS M) CHE. BA
18S IRNARNIUGH N Z, ff FH2 407153 i B 1
X E . 5IYF5), TIN-ASL: _Eii#5-CGG GAA
CAA GCC CTG TG-3'AlI Fif 5-CCG GCC CAA
AGA TGA TG-3'; miR-138-5p: E¥f75'-CTC GCT
TCG GCA GCA CA-3'F1 M iE5'-AAC GCT TCA CGA
ATT TGC GT-3"; EGFR: EJi#5'-TTG CCG CAA AGT
GTG TAA CG-3'fll ' Fiji#5'-GTC ACC CCT AAA TGC
CAC CG-3'; 18S rRNA: FJi#5'-AGA AAC GGC TAC
CAC ATC CA-3'F1 Riif5'-CAC CAG ACT TGC CCT
CCA-3'; U6: LJi#5'-GCT TCG GCA GCA CAT ATA
CTA AAA T-3'F1 R 5'-CGC TTC ACG AAT TTG
CGT GTCA T-3',

1.2.3  Western blothe]  FIRIPAZLfRSZ 2Lk
HH, RAEWIE4 °CCTRE LG, ¥ EIER-RB R
R, Wit BCAX 8 E i & & TIE . H12%
SDS-PAGE# 4T HLUk, 2R 5 ¥ #% 2| PVDFIE . H
5% AR 2E W37 °CH A1 hig, KfE4 °CF 55—
$LEGFR. PCNA. Cleaved Caspase-3. MMP-2.
MMP-9F1 GAPDH(1:1 000F% /% )% & 24 h)5, B
HRPHELH) —Pi(1:5 000FHFEE)TE3T7 °C R H 2 he
7E Tanon 52004k 2% & G EER 1% &2 48 (LR fe) b
R R ek il 2 5T 2
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1.2.4 5 RZBIRE L EAEN 1§ F StarBase %l
% i A1 TragetScanHuman £ 4 22 #iill miR-138-5p5
TTN-AS13{EGFRZ [H] 4L [FIE R o A5 EFA AL (WT)
TTN-ASI/EGFRAIZRA A (MUT) TTN-AS1/EGFR%:
PCRY 1 5 1 A\ B pmirGLOFR 55 #i4k b, K CAWT-
TTN-AS1/WT-EGFRHM MUT-TTN-AS1/MUT-EGFR.
b8 J5 f# FH Lipofectamine 200073 514 WT-TTN-AS 1Al
miR-NC mimics. WT-TTN-AS1#1miR-138-5p mim-
ics. MUT-TTN-ASIHMImiR-NC mimics. MUT-TTN-
AS1HImiR-138-5p mimics. WT-EGFRFI miR-NC
mimics. WT-EGFRAI miR-138-5p mimics. MUT-
EGFRAI miR-NC mimics. MUT-EGFRF1miR-138-
5p mimicsHt[A# Y% GBC-SDZH i . 159748 h)n
W EE 4 L, 18 FH Varioskan LUXZ ThAEBERRAX (2 H
ThermoFisher) Il 5% Y 28 B 14 -

1.2.5 RNATFH#EERY 3R AR A
A miR-138-5p(WT-miR-138-5p). €7 % miR-138-
5p(MUT-miR-138-5p) 1A 145t # (NC) ¥ 4 GBC-SD
Y. 48 hfE, 4R SM-2805E Rk M3 —
EIRE . A58 qRT-PCRINE 5%k T-45 & I RNA
2 AR TTIN-ASIEK .

1.2.6 CCK-8#  GBC-SDZH (1> 10*4N/4L) 4 Fh
96U _E, 37 °CHiF E24 h. #RIN10 pL CCK-8iR ]
B E 2 hJe, BEARAXAE450 nmAbKS G 25 (D), LA
DIEFININHLE T7

127 EdU#&  GBC-SDYHL(1x10°/> /4L )ieRhE 96
FUbR L, 37 °CH5 7724 hig, H4%% 5 FH R[] 2 41
0.5% Triton X-100721%. F 5 3% BSAM PBSHHE 31K
Jii, IN100 uL EAUSL 3, =i 345178 5530 min. [
J5 18 F DAPDO A o A% b 47 4%, JFH IXT73% 6 2
W4 (H A< OLYMPUS) LA 2001 ) K £ 22 00 22 48
Jilo EdUPH 42 =EdU BH P41 i /D APIRH 14 41 i
x100%

128 AX@miAK  GBC-SDAHML(1x10°4/FL) %
FifE 64LHR |, 37 °CH5 9724 hjg I SE4H L, I 1 PBS
ST BERE 21K K E BN S uL An-
nexin V FITCHIPL, J7E % i T & 15 min. i
FACSCaliburiji 2041}l (¥ (35 [ BD Bioscience)i#E4T4H
ORI NS i 1] R ez

129 XRS5 GBC-SDANME(1x10°4N/FL)EE
FE6FLIR b, — B ANAIL £ 90%fh &, {5 H 200 uLF%
AR B AT BRI, FEAE O ML 3y TR 2 45 97

TG G550 hA24 hA 10045 (R TROR A5 R AEIX 73 42
T N AR, I ERPR BN RIREE%H=0h
RIIR ] BR K /N-24 hEIJE (8] BRI /IN)/0 hRITR AT R/
x100%.
12,10 APBRA AL 15 HEEBALB/CHL R
(4FE )R A AL 4 E R S S B AR H IR A A,
YFATIES N SCXK(5)2021-0006. £E%K5 52 1095 Ji
RS TR AR, JE4ERFEZRAE . BE)S,
FEAR R 34 Control4l . si-NCZ#1si-TTN-AS141 (5f
H50H), si-NCZHAMsi-TTN-AS1ZH4200 pLka & i g
si-NC. si-TTN-AS1/{] GBC-SDZHJ (131074~ /H ) iz
TS B BALB/cAR R H, Control 204 R 4 5 JL 11
GBC-SDAHAE (1x1074 /5 ) 2 i3 41 2 BALB/c#R i
W — 8 JE I R AR KA O, R AR R A
A (em®)=(KxFE2)/2. 48 o AEAR R, WA iR 2
AR R RE . A R R R AR B T
N R R B A BEZ 03 2> fLHE (1 (S 536 sh i 4 2 R0 4
FREIVHHT . KR G NP Ay, — 8 F 4%
W E , A R & 0] T HEG4 (4
JKi67. PCNAM G Ge 1, K F Imagel 14
3 HTKi67. PCNAPFHPER A T35 6% & (MOD)E ;
T HB 5y PR ZH 2L RNA, 81t qQRT-PCRAG I 3
ERIAE X R I TR
12.11 %t o4 ffiHGraphPad Prism 5.03£1T
it 43 M, Hdfa 18 B Shapiro-Wilk#ET IEAS KB, 745
A RS oA VAR DL A +AR 22 (xks)RoR . £
2 1) 1 22 S A1 FH SR TR 3R 22 43 M A Turkey 35 5 460
I Lh . AR oA 36 FH - B B 9 ANl ST 20 2 1) 1)
ZEt. P<0.05RRZERA G FE L.

2 R
2.1 GBCHTTN-AS1, miR-138-5pFA1EGFR mRNA
Ik

FI1g R EoR, 51IEF AL, GBCEAEAH L
FFTTN-AS1MIEGFR mRNAZR L 7K F-Ft 1, miR-138-
SpRIE KT BEAK (P<0.05). HHFEMEHT B8, GBC
L TTN-AS15 miR-138-5p £ ki<, 5 EGFR
mRNA £ 1EAHSEME; miR-138-5p 5 EGFR mRNA# A
B AR (P<0.05). Ak, SHGBECAH L EL AL, GBC
Y11 & H TTN-AS1FI EGFR mRNA A 7K V-3 i 3
THir , miR-138-5p& ik /K 1 &3 FA 1K (P<0.05), Hr
GBC-SD4H il 1 = AN JE R ) Rkl AR i K, )
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BRI

J BRI PR AT AR A BIE TN G2
2.2 TTN-AS1. miR-138-5pFIEGFRZ |8 X R4 E
E2 578, miR-138-5p 5 TTN-AS18{EGFR 3'UTR
Z R EANP AL s . Bl , BT R
5 JE PR 5 LLB&IE miR-138-5p 55 TTN-AS 188 EGFR
JUTRZIAHIR R EWZERFR, 54 miR-NC
mimicsHEER, # J¥ miR-138-5p mimics 1] i 3 FR L
L WT-TTN-AS 1Al (1) 5 5t 3= B 14 (P<0.05), 11
X% G MUT-TTN-AS 1 21 i (154 ' 22 i 7% 14 JC 52 i)

(P>0.05), # HITTN-AS15miR-138-5p.2 [A] 47 7E #H H.
YRR, [ ) 771 B AIESE T miR-138-5p 5 EGFRZ []
A EAEH . A, RNA R RS20 T TTN-AST
EmiR-138-5p4i & o

F4h, B3RIFR145 R R, @UIKTTN-AS1H] &
ZFt FimiR-138-5p7KF, BFIKEGFRImRNAFI 5 H
FIEIKF(P<0.05), T miR-138-5p 1A n] 4y
1 IR TTN-AS LY EGFR 30 41 I (P<0.05), %
B TTN-AS1 ] At iE I miR-138-5p i EGFREIX

A B)
(A) 4 * B2, s
wn o0
2 . «
= - & 2.0 .
E 34 .“l E o:
° T S s .
[ . o 107
§ 24 ¢ e E
g . uy® =
‘G ugu® 4(% 1 0
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£ 14 _To0staect 1 =
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A~C: HZPTTN-AST. miR-138-5pMMEGFR mRNAFR L ACEHEI, *P<0.05, 5 1E % A 4L 4L; D~F: TTN-AS1. miR-138-SpHIEGFR mRNAAH
KL G-I: 4L TTN-AS 1. miR-138-5pMEGFR mRNA /KT, *P<0.05, S5HGBECHH il Lb 4 .

A-C: expression levels of TTN-AS1, miR-138-5p and EGFR mRNA in tissues were detected. *P<0.05 compared with those in normal tissues; D-F:
correlation analysis of TTN-AS1, miR-138-5p and EGFR mRNA; G-I: expression levels of TTN-AS1, miR-138-5p and EGFR mRNA in cells were de-

tected, *P<0.05 compared with HGBEC cells.

&1 TTN-AS1. miR-138-5pA1EGFR mRNA7KE5HH 4 547
Fig.1 Correlation analysis of TTN-AS1, miR-138-5p and EGFR mRNA
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(A) TTN-ASI-WT 5’ ceememecme caggucClAlCICIAIG]CIa 3 B) EGRR-WT 5/cguuca/TLlJlf(lsA]uccuTAl(lzclAlcl}(ia 3

miR-138-5p 3’ gceggacuaaguguuGUGGUCGas’ miR-138-5p 3’ gecggacUAAGUguu-GUGGUCGa 5’

TTIN-ASI-MUT 5’ -ceeeeeeeaaee caggucGUGGUCGa3' EGFR-MUT 5’ cguucaUAAGUuccuGUGGUCGa3'
© 1.57 (D) 1.5 (E) 20

= miR-NC mimics @ miR-NC mimics

== miR-138-5p mimics

== miR-138-5p mimics

Relative luciferase activity
Relative luciferase activity

Relative expression level of TTN-AS1
5

0 ——1
TTN-ASI-MUT TTN-AS1-WT EGFR-MUT EGFR-WT V\Q&

., o’ 9
o %oon on)Q
AQJ\ pe
S

A: TTN-AS15miR-138-5p ¥ #E [7] 3¢ F T (b 21 4k Dy FC o (1) 58 6 77 91 B 8 A8 1) 45 & A7 550); B: miR-138-5p- 5 EGFR mRNAFIHE 7] ¢ 5 Tl (4
2T AL AT B 1 81 B 98 AR 1R 45 A7 55); C: TTN-AST-5miR-138-5p 100 Y R EFEE F . *P<0.05, S5 miR-NC mimicstt#%; D: miR-138-5p 5
EGFR mRNA [F XU K45 B . #P<0.05, 5miR-NC mimicsEL#E; E: RNAT iz 8236 6 IFTTN-AS 1 5miR-138-5p4s &, *P<0.05, 5Bio-NCLEL4¢
A: prediction of target relationship between TTN-AS1 and miR-138-5p (the red mark is the paired base sequence or mutant binding site); B: prediction of
the targeting relationship between miR-138-5p and EGFR mRNA (the red mark is the paired base sequence or mutant binding site); C: double luciferase
results of TTN-AS1 and miR-138-5p, *P<0.05 compared with miR-NC mimics; D: double luciferase results of miR-138-5p and EGFR mRNA. *P<0.05
compared with miR-NC mimics; E: RNA pull-down test verified that TTN-AS1 was combined with miR-138-5p, *P<0.05 compared with Bio-NC.
[E2 TTN-AS1. miR-138-5SpFfIEGFRZ B X REE
Fig.2 Relationship identification among TTN-AS1, miR-138-5p and EGFR

S )
S O & &&
S FEESL
RS-

TR e iy e 175 kDa
GAPDH e 37kDa

[El3 Western blot#2llGBC-SD4MIFEGFRE H 7K F
Fig.3 Western blot analysis of EGFR protein levels in GBC-SD cells

=1 FLBGBC-SDAAEIHFTTN-AS1. miR-138-5pFIEGFRZEIEIE N
Table 1 Expression of TTN-AS1, miR-138-5p and EGFR in each group of GBC-SD cells

f;jzip TTN-AS1 miR-138-5p EGFR mRNA Egiiiiein
Control 1.04+0.06 1.02+0.05 1.05+0.04 0.85+0.06
si-NC 1.02+0.05 1.00+0.07 1.03+0.06 0.80+0.07
si-TTN-AS1 0.25+0.03* 2.34+0.22% 0.41+0.03* 0.28+0.03*
8i-TTN-AS1+in-miR-138-5p 0.27+0.04 1.52+0.147 0.66+0.05" 0.49+0.05"
si-TTN-AS1+pc-EGFR 0.29+0.03 2.19+0.21 0.78+0.07* 0.62+0.06"

*P<0.05, Lisi-NCZLLL#K; “P<0.05, Lsi-TTN-AS14L AL,
*P<0.05 compared with si-NC group; “P<0.05 compared with si-TTN-AS1 group.
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Table 2 Analysis of the proliferation, apoptosis and migration of GBC-SD cells in each group

45 NS J1(DIH) EdURH P40 It 22/ % SHIE T2/ % RIR &A%
Group Cell viability (D value) EdU positive cell rate /% Cell apoptosis rate /% Scratch healing rate /%
Control 0.82+0.07 60.25+5.87 8.36+0.86 75.36+7.19
si-NC 0.75+0.06 57.64+6.05 9.14+1.03 68.22+6.70
si-TTN-AS1 0.46+0.05* 28.33+£2.12% 24.37+2.15%* 34.65+3.58*
si-TTN-AS1+in-miR-138-5p 0.63+0.06" 41.25+4.21% 14.65+1.58" 50.11+5.13"
si-TTN-AS1+pc-EGFR 0.67+0.05" 43.56+4.55" 16.34+1.75* 53.26+5.32%

*P<0.05, Hsi-NCAL L4 #P<0.05, 5si-TTN-AS14H ELE .

*P<0.05 compared with si-NC group; “P<0.05 compared with si-TTN-AS1 group.

#*3 KAGBC-SDZHAEFPCNA, Cleaved Caspase-3, MMP-2FIMMP-9%& B RiAE N
Table 3 Expression of PCNA, Cleaved Caspase-3, MMP-2 and MMP-9 proteins in GBC-SD cells of each group

éﬂjip PCNA Cleaved Caspase-3 MMP-2 MMP-9

Control 0.72+0.06 0.18+0.04 0.77+0.08 0.89+0.09
si-NC 0.69+0.05 0.22+0.05 0.75+0.06 0.82+0.08
si-TTN-AS1 0.24+0.03* 0.69+0.07* 0.33+0.04* 0.44+0.05*
si-TTN-AS1+in-miR-138-5p 0.45+0.05* 0.42+0.05% 0.54+0.06" 0.61+0.05*
si-TTN-AS1+pc-EGFR 0.50+0.04* 0.48+0.04" 0.58+0.05* 0.67+0.06*

*P<0.05, Hsi-NCALLLEE; “P<0.05, 5si-TTN-AS14H EL¢ .

*P<0.05 compared with si-NC group; “P<0.05 compared with si-TTN-AS1 group.

2.3 MUK TTN-AS1i#id miR-138-5p/EGFR{E S
HNHIGBCLHARIETE . AT TR

F2. RIMEAZER TR, 5si-NCHAMLL, si-
TTN-AS141 GBC-SD4H g i& /7« EdURHPE4H ffg %
KRR EAF Y RERIC, MARATREET
(P<0.05); [, 41+ PCNA. MMP-2F1 MMP-9
FH AR E R, Cleaved Caspase-345 /K
B & i/ (P<0.05). 5 si-TTN-AS141AHH:, si-TTN-
AS1+in-miR-138-5pa si-TTN-AS1+pc-EGFR4]
GBC-SDANM G /1. EdURH M4 % KRR & A &K
Yoy 522 T e, A0 R T S PR (P<0.05); [,
A1 H PCNA. MMP-2FIMMP-9%5 [ 7K 73 B 2 F
i, Cleaved Caspase-3 45 H7K-F-B . T i (P<0.05).
M si-NC4H 5 ControlZHAH L, DL & F84r22 4015 T4
TR L(P>0.05).
2.4 B TTN-AS1i#id miR-138-5p/EGFR{E S
INHEIMA R B E K

K5, ElefliR445 R BIR, TIN-ASIEUK)S, &
BSR4 R AR AR A B S R, LR
HZIH EGFR mRNARIEF Ki67. PCNAH L
F#AIK, miR-138-5pFKIE T+ H1(P<0.05). Y] Fm] WL
TTN-AS RS , Ffes 240 it o o A% [ 40 . A3

R, MREALNA R INILHA LR, M8 HE gD .

3 g

BT GBCH B 1% A M AL Rk, ARG
FTRCRAEE, — T E SO B % . [RItk, GBCHIAE )
1BIT ARV E R T E S0, PEHE, IncRNA
1E GBCH L 7 RiA, mliEd 5 miRNAB L4 &
W NEED, s GBC KA K
J&. Pk, X IncRNA IR A8 0] B & 2k GBC
{10 57 1A 12 W7 R B ) YR T SR AR B AR AL T 1. 3 AR
¥, IncRNAYZIE 52 /E GBCHEJg & ¥ BB . 19l
1 MEG37E = GBC4H i & R IEFFIK, 11 MEG3
T 98 T 3 AR GBC-SDAH 3 5, 1755 44 i U
-0, 7E H AT 7, TTN-AS17E GBCZH 4RI 4
e A 3G I, HLRR L I8 v ) GBCAH i &
GBC-SDAN Ui AERS , 7 FANMFE T R T
PCNA. MMP-2FIMMP-97K*F-, =1 Cleaved Cas-
pase-37KF-. SEHTHIBE TR W], TIN-ASILE . ifi
JeE S E P R IE A ), AN, TTN-AS LIS & B
A] LB A LR 40 A A A2 00 H 2 K I TTN-AS1
A B PRI JRE 4 R SRR AT A IR R ST A — L,
HARW AR N CEUESE, @R TTN-AS1A] &)
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(A) Control si-NC si-TTN-AS1 si-TTN-AS1+in si-TTN-AS1+pc
-miR-138-5p -EGFR

100 um

100 um! 100 pm 100 um 100 pm

(B) Control si-NC si-TTN-AS1 si-TTN-AS1+in si-TTN-AS l+pc
-miR-138-5p -EGFR

10*
10°

- =10

10!

A

10° 10" 10* 10° 10* 10° 10" 10* 10° 10*

Bk

10° 10" 10* 10° 10*

10° 10" 10* 10° 10* 10° 10" 10* 10° 10*

Annexin V FITC Annexin V FITC Annexin V FITC Annexin V FITC Annexin V FITC
(C) Control si-NC si-TTN-AS1 si-TTN-AS1+in si-TTN-AS1+pc

-miR-138-5p -EGFR

Oh
24 h
200 pm 200 200 pm
Sy
D) &
F &
s &
g R

PCNA @D GNB == e G 29 kDa

Cleaved Caspase-3 s s e s 17 kDa

MMP-2 D D s = s 72 kDa

T - e

L e e oo e e

A: EAUSS &R 0 21 48 5 B 7 Q40 P A ARG 0 40 Bl 0 12 C: RIDJR 4 S 56 460 I 41 Bl 3 #%; D: Western blotfs IPCNA. Cleaved Caspase-3 -+
MMP-2FIMMP-9% F17KF .
A: cell proliferation was detected by EdU staining; B: apoptosis was detected by flow cytometry; C: cell migration was detected by scratch healing as-
say; D: protein levels of PCNA, Cleaved Caspase-3, MMP-2, and MMP-9 were detected by Western blot.
El4 HEGBC-SDARRRIEIE. ATMEIBIER I
Fig.4 Analysis of the proliferation, apoptosis and migration of GBC-SD cells in each group
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Fig.5 Representative images of tumor tissue in each group
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Fig.6 HE staining and Ki67 and PCNA immunohistochemical staining of tumor tissue of nude mice in each group

F4 FHERREALE K, Ki67. PCNAFHMERIZARTTN-AST, miR-138-5p. EGFR mRNAMEXFRILIFNR
Table 4 Tumor tissue growth, positive expression of Ki67 and PCNA, and relative expression of TTN-AS1,
miR-138-5p and EGFR mRNA in nude mice in each group

iifip Hﬁffi/l iht i iifszlﬁzz o Ki6T(MOD)  PCNA(MOD) ~TTN-ASI  miR-I38-5p EGFRmRNA
Control 0.6220.05 1212011 0.71£0.08 0.63£0.06 1056004 1.04£006  1.02£0.05
§i-NC 0.59+0.04 1.15£0.13 0.7540.09 0.66£0.07 1024006 1012005  0.99:0.06
S-TTN-AS]  0.24+0.03* 0.57+0.06* 0.36£0.05%  0.32+0.04* 045£0.05%  1.59:0.14*  0.59+0.05*

#P<0.05, Hsi-NCH L.
*P<0.05 compared with si-NC group.
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HilRg A . DA R B, TTN-AS17E GBCH 2
i e 22k LR VR FH o
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HIhRe. 11, TTN-AS1HE A miR-376a-3p/PUM24H
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B0 i w4 TR 40 ) 5 R A R ST, AR L
R5LLERFUAEALL, UESE T miR-138-5pfE GBCZH 41
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JEERE A RNA T H7 5258 10E5E, TTN-AS15 miR-138-
SpIAEE AN HAE R« DA £ I TTN-AS1 6 41
[ A miR-138-5pK L. 5 4F, miR-1387/EGBCHEA
R T IR E IHFEAE AR, miR-1381d ik vl it
LA ) G B 6 R 1 2 A SR A ) GBCAH M 3 B,
MNH GBCHIAEK D, ARHFF4E R BN, MK TTN-
AS1A[ 3@ B 32 F I miR-138-5p ) ik K IEMIEAE
F, B A miR-138-5p A #7310 #4 TTN-AS i fik &
PRI AE A . DL EEE R B TTN-AS 1K AT 68
i miR-138-5pfE GBCH R IE I IhfE . B
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MRS, T T 2 R S S AR S, EAN A U
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7 GBCAH L Mg rh R IE L, 5 miR-138-5p&KiA
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EGFR$l1Z 5GBCHEM 1T M.

M, AL R KW, TTN-AS1/E GBCA
Zirh i RIL , TTN-AS 1 #1855 miR-138-5p/
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