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LncRNA GASS inhibits glioma progression through miR-135b-5p/APC axis
ZHANG Jidong, WANG Yutao, JI Jianwen Neurological Diseases Center, the Third Affiliated Hospital of
Chongqing Medical University, Chongging, China

[Abstract] Objective To explore the interaction between long non-coding RNA growth arrest-
specific 5 (GAS5) and miR-135b-5p/adenomatous polyposis coli (APC) axis, and to elucidate its biological
function in the proliferation, metastasis and invasion of glioma. Methods The relationship of GASS5
expression level with survival rate of glioma patients was analyzed based on CGGA database. qRT-PCR was
used to detect the expression level of GASS in glioma tissues and cell lines. Human glioma T98 and A172 cell
lines were subjected for overexpression and knockdown of GASS, miR-135b-5p and APC by transfection.
Western blotting and qRT-PCR were applied to measure the expression of related genes in glioma tissues or

cell lines. CCK-8, Transwell and wound healing assays was conducted to determine the effect of GASS on the
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viability and motility of glioma cells. Moreover, dual luciferase reporter analysis were utilized to elucidate the
regulatory mechanisms of GAS5 and miR-135b-5p/APC. Results Analysis on CGGA database showed that
the survival rate of glioma patients with low GAS5 expression was significantly decreased (P<0. 001). Western
blotting and qRT-PCR indicated that GAS5 was down-regulated in the glioma cell lines and tissues than
human normal astrocytes and para-cancer tissues (P<0.01). The results of CCK-8, Transwell and wound
healing assays revealed that overexpression of GASS significantly inhibited the viability, invasion and
migration abilities in T98 cells when compared with the cells of the vector group (P<0. 01). Dual luciferase
reporter analysis displayed that there were binding sites between GASS and miR-135b-5p, and the expression
of the two was negatively correlated (P=0.019). Further studies suggested that the effect of GAS5 on
biological function in glioma cells was through targeting miR-135b-5p, and overexpression of APC reversed
the promoting effect of miR-135b-5p on glioma cells (P<0. 01). Western blotting displayed that enhancing
miR-135b-5p expression inhibited the expression of APC (P<0. 001), and GAS5 upregulated the expression of
APC by targeting miR-135b-5p (P<0.01). Conclusion GASS5 inhibits the progression of glioma via miR-

135b-5p/APC axis, which revealing the molecular regulatory mechanism of GAS5/miR-135b-5p/APC.
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R TE E T 40 A 25 (NHA) W [ e [ i 80 15 35 ) 14
Hut s FBS I B 1K F . Moregate 23 F 5 2 JF I It 4 Y
iR 5L A 26 [ ScienCell 23 F] ; DMEM i 4l 15 57 2L 1)
SRR Biosharp INH) ;LipofectamineTM 3000, 52 5 53
F & RIPA I [ 3% [E Thermo 23 ] 5 TRIzol 171 &1 A
5% [ Invitrogen 23 1] 3 %G5 11 PCRAG N5 £ H 58
[E ThermoFisher 2 7] 3 CCK-8 41 i 5 1 A6 0 328 551) &5 Wy
FI v 5 R 2N 7] s GASS L APC . GAPDH B 7 i 47 14
W4 F $[E Abeam 23 7] s GASS 1 3k FUkL L APC i %1k
JFRL . sh-RNA . miR-135b-5p 1 il 7] . miR-135b-5p #41]
Wy B FOx BRI s LR R A D
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52 ¥ BIOTEK 2\ H) 5 /& 3 IR /A2 VR 850 LI [ 12 [
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Rad 22w 5 548 0] UL 49 6 6 B 114 B 5 [E Thermo
Forma 2 7 3 SEA 96 i PCR AW [ 52 [ IBM 2 A 5
HERE R R 500 F 22 [ Invitrogen A H)
1.2 fmpasibasisg

i J5R R 40 M 2R 15 9% T A 10% BR A 003 4 B
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1.3 tmjadkif

AL Wbk TO8 A MU kAT 1k 3k, A172 A AT
FEBR S . YR, SO AR A 6 FLAR Y, X 40 i %
FE IR 3 70% B 2 B85 5 3 ) BEAS TS EP A i A
95 WLICHMLIE H5F5 2 |5 WL BORL (W 20 wmol/L) J¢
5 WL Y45 Lipofectamine 3000, ¥ IREE KR
A YITE 18~25 CTFIFE 20 min, Pl 5 7E 6 FLAR T 45:4L
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Transwell £l Western blot 3254 .
1.4 qRT-PCR %3
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RNA, H 24053066 B I 2 50 RNA B R B A4l
i R S &0 76 98 °C F 10 min A A ¢cDNA, 75
qRT-PCR X #4774 . PCR B WK FR ¢ 10 wL
SYBR PremixExTaq- Il (2x),0.5 wL_Eii#5147,0. 5 pL
THEGI 4, 0.4 uL. ROX Reference Dye (50 ), 2 plL
cDNARHR , 6 WL JCAZ R 7K o I 4544 - 95 “CHilAR
P 2 min; 95 “CZZ 1 10 s.58 “CiB & 30 s, FEH 40 1K ;
72 “CHEMH 30 s, L GAPDH H1 U6 1E R N 2, I 18 1
MU AE R . SR A 3, SIESIE 1,

£1 ATRAEEPCRHISIHFET

S 3191731
Li#:57-CTTGCCTGGACCAGCTTAAT-3’

GAS5 .
TUf:5"-CAAGCCGACTCTCCATACCT-3"
U6 ¥ :5"-CTCGCTTCGGCAGCACA-3'
T¥#:5-AACGCTTCACGAATTTGCGT-3'
7.5 -GTTCGTCATGGGTGTGAACC-3’
GAPDH .
7.5 -CATCCACAGTCTTCTGGGTG-3'
- ¥%:5-TGCGATATGGCTTTTCATTCC TA-3'
miR-135b-5p N
Fi7:5"-CGCAGGGTCCGAGGTATTC-3'
\PC ¥%:5"-AGGGTGTCACTGGAGACAGA-3’

Fif:5'-TCTTCAGTGCCTCAACTTGCT-3'
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1.6 XRASER

WA L 5 B 4, L) 5x 10 AL 255 B B R T
6FLA . 520 %5 R 70%~85% I FH 200 WL JC &
B T 7 W Sk 7 40 i 2 1 3 B R — 2R 26, T PBS Vit
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1.7 Transwell 5% 3460 m 6, i1 #% A2 43 2 48 5
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ooy B AE AL, 5 2D BRI LR R S — 5., LA
SR E R 3R,
1.8 M KA B IR & A ) 5 I

43 5K miR-135b-5p 5 GASS B A= B (wild type,
WT)3K GASSZALHI(MUT) \miR-135b-5p 5 APC 3'-UTR
WTEL APC 3'-UTR MUT B0 25 5 FP 5147 3 | 5 5o 2]
pmirGLO R R B A O 3R B 2 Ak
F LipofectamineTM 3000 2 FPKs 1 2e 4z 15 FE K 5 miR-
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Yy 48 h e fi FIRCHO 2R Bl 45 25 DR ARSI 22 e 1)
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AT T e T AN AR 36 5 RS A2
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1.001y, =Rl . R
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2 sl N Ik g >0 ] .
i ;f?é! Qfé 1.5
: 1 54 o2
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A: GASS Rk 5 I R &4 Bk A B 0948 £ 15 ;B qRT-PCR 947 GASS5 /24 it % F #9 mRNA #8xF R i£ & a:P<0.01,b:P<
0.001, %5 NHA 3645 ;C: qRT-PCR 547 GAS5 24022 F & mRNA ABXT R £ ¥ ¢:P<0. 01,5 %8 5 4122 4R
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P o
GASS(53x107)—> et S (.s5(53.100) > MR s 2] /Z
<[
3
GAPDH(36x10°)— _ - GAPDH(36x10°)— - - 0 T T T T
1 2 3 4
4+ T98 2 Al172 Asf[E] /d
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Jia} J m & 2
= 2 =14 Eul
il ot W
i B = .
g 17 9 b g 1 e
&) @)
0 0- 0 T T T T
vector ZH GASS 4H sh-NC4] shRNAZ A 1 2 3 4 B
vector 2 GAS5 21 Hﬂﬁj/d
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A: Western blot % GASS #9 it & ik Fo 3 A& 2R a:P<0.01, % vector 213645 ;b : P<0. 01,5 sh-NC 283645 ; B: CCK-8 52 Za 44 i)
GASS it &k R SR G aM3g iat /1 ¢:P<0.01,d:P<0. 001, %5 F) B 8] & 49 vector 2L L& se: P<0. 01,f: P<0. 001, 5 ) A Ja] &
4 sh-NC 28 }b 22 ; C: Transwell 55 3 27 GASS it & ik R UK E @iz 248 /1 a:P<0.01, 5 vector 28 42 5¢: P<0. 001, 5 sh-NC
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2.3 miR-135b-5p & GAS5 ) i 43 4 miRNA

i 12 Starbase v2. 0 ZE W8 HE 45 5 IncRNA GASS
AH B9 miRNAs, & B GAS5 5 miR-135b-5p A4 H.AMNF
FI(EI3A) . dE—2E e WO R ML I uE R, 5
mimic_NCZIAH L, A172 4 I 5% 44 miR-135b-5p_mimics
J&5 GAS5-MUT 2H A & 2F 1 35228, 1T GASS-W'T 2H 40 g
1Y 9 6 2 Tl 1% 1k 52 3] 23 0 (P<0. 001, ¥ 3B) .
qRT-PCR 25 5 &7, 5 NHA i g AH He , e o 782 41 i
LN229.U251.T98 . A172 H miR-135b-5p A mRNA 7K F
B3 T (P<0. 05, K 3C) o b4k, qRT-PCR 437 i
/N, 5 vector 1 FuAL , i1 335 GAS5 F 8 miR-135b-5p 3%
KT (P<0. 001, 3D) ;5 sh-NC 4L FL 58, Rl GASS
FFmiR-135b-5p KA THE (P<0. 001, BI3E) . XJ KT
AL IEAT qQRT-PCR A , 7R GASS5 Al miR-135b-5p
1) mRNA 3k 2 7 AH X (P=0. 019, & 3F) .

2.4 GAS5 i it $e ) miR-135b-5p 8 35 49 fe 3 74 | iF
ﬁyﬁ‘ﬂx&

H T #E— 5T GASS Fll miR-135b-5p 76 i Jo 6l
HEJE R VR A T miR-135b-5p 4 1 36 38 kT .
qRT-PCR Z5 KW, i 323K )5 miR-135b-5p [ mRNA 7K
-l E TR (P<0. 001, 4A) o B BORHE ST GASS
X miR-135b-5p (EHEVEH], 45 3K W], GAS5+miR-135b-
5p_mimics ZH 4 ff1 5 7 0.3 = T GASS 41 (P<0. 01, ]

4B) . i HHE Y GASS5 Fl miR-135b-5p_mimics 7] 45 44
Vﬁaéﬁlﬂ’@l GASS5 ot 3k i | 55 (19 12 B8 = 28 fig
(P<0.01,F4C. D), LR WFsTas R0, GASS i i
A ] miR-135b-5p PRl e JoT 96 4 M i) A= 1 2= Dy g
2.5 GAS5 il id #4844 miR-135b-5p 4% APC & ik

3 2k SCHR ] RN AR 45 S A B JE T & B
APC 1) 3"UTR ZEJ7 9] I HA7 miR-135b-5p i 45 5 L 55
(F5A) o I A EER B L 5 50l APC 5 miR-135b-

SpZEAHITTBE. 5 mimic NC ZHAH LG, A172 40 it 5% e
mlR—l35b—5p_mimics J& APC-MUT 2R & A 5 U
1M APC-W'T ZH 20 Jf0 (1) 5 ' 28 il 17 1 A2 31 g 2 il (P<
0.001, & 5B) , £ 78 miR-135b-5p 5 APC 2 [6] {7 7E #H
HAEH . qRT-PCRAGIN % L5 NHA 41 AH Lt , e iR
1 LN229 . U251.T98 . A172 H APC ) mRNA ik i
FHRFEAL (P<0. 001, B 5C) o i TCGA B ¥ 4 43 #r
7N, B AR AR GASS 5 APC ) mRNA K350 i 3%
HHIHE (P=0. 085 6,181 5D) . Western blot 52 56 45 R %
M, 3 2635 miR-135b-5p i APC & /K B 2% FE (P<
0.001) , 1M # {Ik miR-135b-5p J5 APC 2K 1 %3k . & 7
1 (P<0. 001, [15E) . KAk, GASS iyt ik 23 fie#k APC
i F2 15 (P<0. 01) , 1M GASS Fl miR-135b- -5p_mimics i
T U] 2 1 55 M AR HEAE FH (P<0. 01, 81 5F) . L 455
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