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AGAP2 - AS1 promotes colorectal cancer proliferation through Ras/MAPK signaling
pathway

Wang Qingyuan, Peng Wen, Li Jie, Gu Qiou, Fu Zan

Department of General Surgery ,the First Affiliated Hospital of NMU , Nanjing 210029, China

[Abstract] Objective: To explore the proliferation effect of long noncoding RNA (LncRNA ) AGAP2-AS1 on colorectal cancer(CRC)
cell lines and the associated signaling pathways. Methods: We conducted qRT-PCR to investigate mRNA levels of AGAP2-AS1 in 50
paired CRC tissues and the corresponding normal mucosa tissues. SIRNA targeting AGAP2-AS1 was transfected into DLD-1 and HT29
cell lines, qRT-PCR was performed to detect the transfection efficacy of siRNA and AGAP2-AS1 downregulated DLD-1 and HT29 cells
were used for further investigating the role of AGAP2-AS1 in CRC cell proliferation through CCK8-kit and colony formation assay. Cell
cycle distributions were analyzed by a flow cytometer. Western blot was conducted to explore the protein levels of MAPK signaling
pathway , including Ras, Raf-1, MEK and ERK. Results: The mRNA levels of AGAP2-AS1 were markedly upregulated in CRC tissues
rather than the corresponding normal tissues. Loss of AGAP2-ASI greatly suppressed cell proliferation of DLD-1 and HT29 cells,
increased percentage of GO/G1 phases population and downregulated the protein levels of Ras, p-Raf-1, p-MEK and p-ERK.
Conclusion: LncRNA AGAP2-AS1 could promote colorectal cancer cell proliferation through Ras/MAPK signaling pathway.
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Figure 2 AGAP2-AS1 promotes cell proliferation of CRC cells



H30EH 1
201941 A

TR, % &, 2 A% AGAP2-AS1IHHE Ras/MAPK {55 AR HE45 B an it i 35 ) .
B ERR A (H AR BRERR ), 2019,39(01) : 016-020 - 19 -

[ s}, Raf-1 \MEK \ERK [ 8.8 F &35 K I % H
I A (B 3B) o W] AGAP2-AST i i3 4% Ras/
Raf- 1/MEK/ERK % $1t MAPK 38 B 2 3 41 Jfd J 35 114
GO/G1 i) S HHEEAR | T4 40 355 5

A 1007 N - I Co/G1
_ S
X 754
N oM
i
g 50
=
= i
£ 2

O.
NC  siRNA NC  siRNA
DLD-1 HT29
B DLD-1 HT29
NC  siRNA  NC  siRNA
Ras —— — 21 kDa

p-Raf-1 SR SS58 SEe s 73kDa
Raf-1 WS- G S —— 5 D2
p-MEK WS "= s s 45 kDa

MEK S S s s 5 kDa

44 kDa

P-ERK 42 kDa
44 kD

ERK G S — a— ) | ]),
GAPDH “ils «NS NS e 37 <Da

A: AGAP2-AST FHXF DLD- 1 A HT29 41 A J& 19 19 5% 0 5 B2
AGAP2-AS1 F 4%+ DLD-1 1 HT29 4 Jifd Ras/MAPK {5 5 5 5 (1) &
Wi, NC:BIPEXT IR ; siIRNA : AGAP2-AST T34 .

B3 AGAP2-AS1iE#z4HAaEHA 5> % F1 Rass/MAPK {55
S
Figure 3 AGAP2-AS1 regulates the distribution of cell cy-
cle and Ras/MAPK signaling pathway

3 % R

AR, F T RNA DA Rz N BCE Fh
FIB KA LncRNA 76 NS d g & Uk 7
JibEg %) . A A e oS B S R AR AR Y A
LncRNA 7ER5 € I iy D Be FIE H © 298 72 70 ot
5%, 040 : LncRNA BLACAT1 38 5 F 3 P15 #5484
i3 4 20 B A S TR 1 CRC i a3 . R4S Ln-
cRNA 7E N e b 3 3R e I8, HAE 98 240 it v i)
I KRR R R ARG 5. 3% LncRNA i
b VT R 98 PR %) B Sy S A ] g 4 i R )
&R ke VR4S e T3 4 R 1 R 28U 43 L - 5 i) A 55 PR

Ja B 48 BB, 455 0T 52 8 B R D RE N
FeE M, 4% RNA DR AIVE AR miRNA [ ceR-
NA Zgiv2l - KA R i RNA SNHG1 — 77 1fi 38 2 15
AAEFTE 454G Mediator complex {3 SLC3A2 3t
15 5k, o — T E i R A E R S sk I+
FUBP1 254 B H 5 30 2 11 FIR 455 i mife i 1
BN F FUBP1 X MY C 3[R A 54 A, S itk
T2 L RN A ) B A

22 4R TS AR A 3 > 32 B 5K  ERKY
MAPK . JNK/SAPK I MAPK 14, H: ERK/MAPK (Ras/
Raf- 1/MEK/ERK ) 38 [} 2 240 Jfl 3 58 5 50 2 114 38 % 2
— I 3l e S E R had Bk FL e s
TREARKNFSREARKEFZIKGE, G ERK/
MAPK 3 # , 755 40 M 5 2R 1 cyclin DIB9S B, fi2
AL A 24, 2T A Sh A R AE 5 1 X — il
Z 3 I SR SRR R LS EH
JEH  EGFR AYFE3A i, KRAS . BRAF [ E AR
TG ST e-Jun BB IR AL FNEOE 20T ERK/
MAPK i [ 7E 25 B J h A5 5 i 3 AR i 1
Sh EH AR L R iR AR, BEXT Ras \Raf-1,
MEK  ERK %41 il 77 B /F by Bt Jie 98 245 49 i ik 4 7 9
K AR G AN BN, RN S EOX 2 )
L E TGRS, PRI SRR S R A PR 3
PR Ras/MAPK A5 5 Sl B T a7 JE b

AR K, S5IEH BRI E A L, 25 5
g PR BE R 4 65 RNA AGAP2-AST By #3500 i |
W, R AGAP2-AS1 545 1 ¥ 1 i Jeg s AR A OC
E— 25 RSN E P2 D) R S50 R B AGAP2-AST i
FARHE TS e A R BT HE S T4
Y SR 0T R GO/G 1 I3 S IR AR o i — 20 AL
WRE X —IRERM I AL K I T Ras/Raf-1/
MEK/ERK {555 38 B 0 AR o 25 Lk, AR5
WESE AGAP2-AS1 7E4S B W s Hh 338 2k )R 38 12 i
2 Ras/M A PK 18 B4 3 CRC 40 i Ao S5 78 A0 R 1 A%
2 H B A TR TR AN
(&%)
[1] Torre LA, Bray F, Siegel RL, et al. Global cancer statis-

tics,2012[J]. CA Cancer J Clin,2015,65(2):87-108
[2] Midgley R, Kerr D. Conventional cytotoxic and novel ther-

apeutic concepts in colorectal cancer[J]. Expert Opin In-

vestig Drugs,2001,10(6):1011-1019
[3] Sethi N, Kang Y. Unravelling the complexity of metastasis

- molecular understanding and targeted therapies [ ] ]. Nat

Rev Cancer,2011,11(10):735-748



5539 B4 141

20 - MoR B R Rk ¥ E W 20194F1 A
[4] Kopp F, Mendell JT. Functional classification and experi- [12] Huarte M. LncRNAs have a say in protein translation [J].

[7]

(8]

[10]

[11]

mental dissection of long noncoding RNAs [J]. Cell, 2018,
172(3):393-407

Qi ', Liu X, Wu H, et al. Long noncoding AGAP2-ASI is
activated by SP1 and promotes cell proliferation and inva-
sion in gastric cancer|J]. ] Hematol Oncol,2017,10(1) :48
Dong H, Wang W, Mo S, et al. SPI -induced IncRNA

AGAP2 - AS1 expression promotes chemoresistance of

breast cancer by epigenetic regulation of MyD88 [J]. J
Exp Clin Cancer Res, 2018, 37(1):202

Li W,Sun M, Zang C, et al. Upregulated long non-coding
RNA AGAP2 - AS1 represses LATS2 and KLF2 expres-
sion through interacting with EZH2 and LSD1 in non-
small-cell lung cancer cells [J]. Cell Death Dis, 2016, 7
(5):e2225

Sahu A, Singhal U, Chinnaiyan AM. Long noncoding
RNAs in cancer: from function to translation [ J]. Trends
Cancer,2015,1(2):93-109

Cabanski CR, White NM, Dang HX, et al. Pan-cancer tran-
scriptome analysis reveals long noncoding RNAs with con-
served function[ J]. RNA Biol,2015,12(6) :628-642

Su J, Zhang E, Han L, et al. Long noncoding RNA BLA-
CATI indicates a poor prognosis of colorectal cancer and
affects cell proliferation by epigenetically silencing of p15
[J]. Cell Death Dis,2017,8(3) : €2665

Ulitsky I, Bartel DP. LncRNAs: genomics, evolution, and
mechanisms[J]. Cell,2013,154(1) :26-46

[13]

[14]

[15]

[16]

[17]

[18]

[19]

Cell Res,2013,23(4) :449-451

Sun Y, Wei G, Luo H, et al. The long noncoding RNA SN-
HG1 promotes tumor growth through regulating transcrip-
tion of both local and distal genes [Jl. Oncogene,2017,36
(49) :6774-6783

Fang JY, Richardson BC. The MAPK signalling pathways
and colorectal cancer[J]. Lancet Oncol ,2005,6(5) :322—
327

Lavoie JN, L” Allemain G, Brunet A, et al. Positively by
the p42/p44 MAPK and cyclin D1 expression is regulated
[J].J Biol Chem, 1996,271(34) :20608-20616

Deng G, Bell I, Crawley S, et al. BRAF mutation is fre-
quently present in sporadic colorectal cancer with methyl-
ated hMLHI, but not in hereditary nonpolyposis colorec-
tal cancer[J ]. Clin Cancer Res,2004,10(1):191-195
Wisdom R, Johnson RS, Moore C. c-Jun regulates cell cy-
cle progression and apoptosis by distinct mechanisms[J].
EMBO J,1999,18(1):188-197

Johnston SR. Farnesyl transferase inhibitors: a novel tar-
geted therapy for cancer [J]. Lancet Oncol, 2001,2(1) :
18-26

Andreyev HJ, Norman AR, Cunningham D, et al. Kirsten
ras mutations in patients with colorectal cancer: the multi-
center “RASCAL” study[]]. J Natl Cancer Inst, 1998,90
(9):675-684

[FmHEA] 2018-10-26

B L R I L L S L s L L L L LB S . ot

S SUR LSS

R W4T M)



