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Abstract

Key words

Background and Aims: Long non-coding RNAs (IncRNAs) participate in a series of biological process such
as cell proliferation, apoptosis, cell cycle control, cell development and differentiation, and their differential
expressions are closely related to the occurrence and development of tumors. LncRNA RAB1A-2 (RAB1A-2)
is an activator for MTORC]1, and was found to be attributed to aberrant DNA amplification, cell proliferation
and invasion in lung cancer cells. For further understand its biological functions, this study was conducted to
investigate the expression and function of RAB1A-2 in gastric cancer.

Methods: The expressions of RAB1A-2 in 68 pairs of gastric cancer samples along with their adjacent
noncancerous tissues, as well as in three gastric cancer cell lines (MKN-45, BGC-823, SGC-7901) and normal
gastric mucosa cell line (GES-1) were detected by qRT-PCR. The relations of the expression of RAB1A-2 with
clinicopathologic factors of gastric cancer patients were analyzed. The relationship between the expression of
RABIA-2 and prognosis was determined by Kaplan-Meier survival analysis. Gastric cancer SGC-7901 cells were
transfected with si-RAB1A-2 (RAB1A-2 interference group), RAB1A-2 mimics (RAB1A-2 mimics group) and
negative control sequences (negative control group), respectively. Then, the cell proliferation, apoptosis, and cell
invasion ability were tested by M'IT assay, flow cytometry, and Transwell assay, respectively.

Results: The results of QRT-PCR showed that expression levels of RAB1A-2 in gastric cancer tissue was
significantly higher than that in adjacent noncancerous tissues, and in the three gastric cancer cell lines were
significantly higher than that in normal gastric mucosa cell line (all P<0.05). The expression of RABI1A-2 was
significantly associated with tumor size, T classification, N classification and TNM stage (all P<0.05). Survival
analysis showed that both 3- and 5-year overall survival rates in patients with high RAB1A-2 expression were lower
than those in patients with low RAB1A-2 expression group (both P<0.05). Compared with the SGC-7901 cells in
negative control group, the A 5, nm values at 24, 48 and 72 h after transfection were significantly increased in the
SGC-7901 cells in RAB1A-2 mimics group, and were significantly decreased in the SGC-7901 cells in RAB1A-2
interference group (all P<0.05); the apoptosis rate was significantly reduced in the SGC-7901 cells in RABIA-2
mimics group and was significantly increased in the SGC-7901 cells in RAB1A-2 interference group (both
P<0.05); the number of invading cells was significantly increased in the SGC-7901 cells in RAB1A-2 mimics
group and was significantly reduced in the SGC-7901 cells in RAB1A-2 interference group (both P<0.05).
Conclusion: RAB1A-2 expression is up-regulated in gastric cancer tissue and cells, and RAB1A-2 can promote
the proliferation and invasion of gastric cancer cells and inhibit apoptosis. The gastric cancer patients with high
RABIA-2 expression may face a poor prognosis.

Stomach Neoplasms; RNA, Long Noncoding; Cell Proliferation; Apoptosis; Neoplasm Invasiveness
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B A A E A . MTTRL R &l T 3
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1.4 EWHE
1.4.1 w3z Rk A 5| RIRFEN T 10% 164 1
T Bagle Ji 7 3L, K2 54 R: 37 €. &% 5%CO0,,
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FAERKZEILAS 6 H LipofectamineTM3000 B osi-
RAB1A-2 (RABIA-2 T#i4l) . RAB1A-2 #§%Y
(RABTA-2 BB 20 ) A B X B8 3 (B
WAL ) ol e di . % U s 48 h AR 4 M, R
JH qRT-PCR K 6 5 % Je300%
1.4.2 mpa¥gsife = 4m SR MTT iR 5] &
E MG AE J1, T 450 nm A0 E B LG,
MG J) = (OD AEA /0D XF MR ) x 100, #2451l
RO %, B &E H -V-Fluos ( Annexin-V-
Fluos ) FIMALNEE ( propidium iodide, PI) {71
G0 7 6 30 ek 9 2K 0 A S0 4 O T
1.4.3 Transwell 5 3 5 3 41 40 g 43 ) #0 44 F
Transwell /NZE RS =, SR A TG I WG 15 3% &
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RNA 3 551 £ Ui B 45 £ B2 UM 40 i 5 RNA 5,
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40 MEI, N ARG AT R 2 e b, R
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SPSS 20.05 AT G143 M. 22 4 1A L A8k FH 5 1n]
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K5 L RABTA-2 5 MR 3% 35 20 5 J8 35 1if DR g 2L 1A
ZIB K FR, Kaplan-Meierik FGHERR K 5 354
fEhZk, P<0.05ShERA GRS,
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1 qRT-PCR #:ll RAB1A-2 ik
AR R

Figure 1 RABIA-2 expression determined by qRT-PCR

P<0.001

A: RABIA-2 7 B 5hmos gt 355 B: RABIA-2 78 BRI R 5 B ZhE

A: The expressions of RAB1A-2 in gastric cancer tissue and adjacent tissue;

B: The expressions of RAB1A-2 in gastric cancer cell lines and normal gastric mucosa cell line

®1 RABIA2 MRZESBEEEFRRFTERRNXR
[n(%)]

Table 1 Relations of RAB1A-2 expression with clinicopathologic

factors of gastric cancer patients [ (%)]

iy (%)

<55 39 18 (46.2) 21 (53.8) 0355

> 55 29 16 (55.2) 13 (44.8) ’
el

B 42 20 (47.6) 22 (52.4)

& 26 14 (53.8) 12 (46.2) 0488
K/ Cem)

<3 37 14 (37.8) 23 (62.2)

>3 31 20 (64.5) 11 (355) 0-009
T 432

T1+T2 39 15 (38.5) 24 (61.5) 0.015

T3 29 19 (65.5) 10 (34.5) :
AR

= 45 23 (51.1) 22 (489)

i 3 11 (478) 12(s522) 0860
N 732

NO+N1 38 15 (39.5) 23 (60.5) o

N2 30 19 (63.3) 11 (36.7) :
TNM 43

T+I1 36 12 (333) 24 (66.7) 0.013

111 32 22 (68.8) 10 (31.2) )

2.3 RABIA2MRIZEBREEESZEFENXR

HEAE M A RN, RABIA-25 Rk 34
MEAERN63.2%, RABIA-2MK3E ik 2H 34F M A 4%
KN8T. 5%, RABIA-2fE FikAI34F B AL R T
RABIA-2{K#3ik4 (P<0.001) ; RABIA-2f ik
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L SAE M AEAE R 27 5%, RAB1A-2MK 355 41 54F
HAERN68.2%, RABIA-2f RIKA S DAL R
X TRABIA-2K#ik4 (P<0.001) ([FE2) .

—L— RABIA-2 ik

—1L— RABIA-2 &35
log rank=21.34
P<0.001

2 RABIA2 BRFIAABEDEFHME
Figure 2 The overall survival curves of the patients with high and
low RAB1A-2 expression

2.4 HLYERKN
RABIA- 2B UM ZHRABIA- 2N ik & T
FAMEXTHR 2L, RAB1A-2 FHLAIRABLA-24H X} % ik
AR T X IR (¥P<0.01) (K3) , R
PegUR_ar, wAT R — A
2.5 RAB1A-2 3t 5 & 4 B 1 378 B9 %2 Mg
MTTZ R 8 : RABLA-2FBHIM A A, s, nm{l
T BEXT B ZH (P<0.01) ; RABIA-2 T4k
Ayso nmfEAK FRHMEXT AL (P<0.01) (Kl4)
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Figure 3 Transfection efficiency determination by qRT-PCR

2.6 RAB1A-2 Xt & & 20 b E T 19 %2

it 2 A AR A I 45 SR G, T X R A A
TN (8.3+0.8) %, RABIA-2 4 41 40
JAT-% K (5.2+0.6) %, RABIA-2F 4041 40 s I
TR N (15.4+2.4) %; RABLA-2A4DL 4 21 40 i
AT RACT B PEXT R4, RABITA-2T 4 41 40 i U
T2 THIPEXT A (¥P<0.01) (K5) .

—&—RABIA-2 14841
I BATEXT AR
—A— RABIA-2 B4,

B4 HHEMAEHIIGTE %
Figure 4 The proliferation curve of each group of cells

2.7 RAB1A-2 X BEAAMEZERE TR

Transwel LI 45 R B R, RABIA-28 1Y
MMM L TRAMEXT BB (80+13) fvs.
(45£8) 7, P<0.01]; RABIA-2 T34 {27240 il
BUD T BAMEXT RZH] (2024 ) Pos. (45+8) 4,
P<0.01] (K6) .

El 5 RAB1A-2 Xt BEMMAT RN

Figure S  The effect of RAB1A-2 on apoptosis of gastric cancer cells

PR X HE 2 RABIA-2 T4 RABIA-2 HRAU2H

A

6 RAB1A-2 X BEMREE

© MR IT F EHFFNHFEIH

o AR INET R B: AT R ELER

A: Flow cytometry analysis; B: Comparison of apoptosis rates

A: Transwell SEEG455; B (RZRANHIELEL
Figure 6 Effect of RAB1A-2 on invasion of gastric cancer cells

A: Transwell assay; B: Comparison of numbers of invading cells
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