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Effect of long non-coding RNA 909 on proliferation, migration,

and invasion of pancreatic cancer cells by targeting regulation of
miR-194-5p/DACHI1 axis

DENG Jiaqi', QIAN Baolin’, ZHANG Liyun’, LI Mingxing'
gximg

(1. Department of Ultrasound Medicine 2. Department of Hepatobiliary Surgery 3. Health Management Department, the Affiliated
Hospital of Southwest Medical University, Luzhou, Sichuan 646000, China)

Abstract

Background and Aims: Long non-coding RNA 909 (LINC00909) is a newly discovered long non-
coding RNA (IncRNA) with a length of approximately 2 kb, which has been reported to function as an
oncogene in gliomas and leukemias. However, the role of LINC00909 in pancreatic cancer has rarely
been reported. This study was designated to investigate the expression of LINC00909 in pancreatic
cancer and its influence on prognosis of the patients, as well as the impacts of LINC00909 and its
regulatory network on the biological behaviors in pancreatic cancer cells.

Methods: The expressions of LINCO00909 in 24 different types of cancers in TCGA datasets were
analyzed through UALCAN. LinkedOmics was used to analyze the expressions of LINC00909 and
prognosis in 176 pancreatic cancer patients were analyzed through LinkedOmics database. By using the
IncRNA-miRNA binding database (starBase) and three miRNA-mRNA binding databases (miRmap,
miRanda, and TargetScan), the potential target microRNAs (miRNAs) of LINC00909 and the mRNAs
downstream to these miRNAs were predicted, and the LINCO00909-miRNA-mRNA network was
constructed. The differentially expressed miRNAs between pancreatic cancer and adjacent non-tumorous
pancreatic tissues were identified by the "limma" package of R language. The survival analysis and
correlation analysis were conducted by using "survival", "survminer", and "ggstatsplot" packages in R
language. In pancreatic cancer PANC-1 cells, the influences of LINC00909 on cell proliferation, and
migration/invasion abilities were investigated by a knockdown experiment (LINC00909 siRNA
transfection), and the targeted relationship between LINC00909 and the potential miRNAs were verified
by a rescue experiment (simultaneous transfection of LINC00909 siRNA and miRNA inhibitor). The
interactions of the target miRNAs and with LINC00909 and their downstream mRNAs were verified by
dual luciferase reporter assay.

Results: UALCAN analysis revealed that LINC00909 was lowly expressed in pancreatic cancer tissues.
Low expression of LINC00909 predicted poor prognosis based on data from LinkedOmics databases (P<
0.05). A total of 28 miRNAs potentially binding to LINC00909 were obtained through the starBase.
Further analysis of the miRNA expression data in pancreatic cancer from TCGA found that only miR-
194-5p was significantly up-regulated in pancreatic cancer. Using the target prediction databases
miRmap, miRanda and TargetScan databases, 114 potential downstream target mRNAs of miR-194-5p
were obtained. After further expression correlation analysis and survival analysis of the 114 mRNAs,
4 mRNAs (DACHI1, SOCS2, STX16 and SNAP91) were identified. Finally, the ceRNA network of
LINC00909-miR-194-5p-DACH1/SOCS2/STX16/SNAP91 was obtained. Results of knockdown
experiment showed that the proliferation activity, scratch healing rate and the numbers of migrated and
invaded cells were significantly higher in LINC00909 low expression group than those in control group
(all P<0.05). Results of rescue experiment showed that the expression level of DACHI mRNA was
significantly increased, while and the cell proliferation activity, scratch healing rate, and the numbers of
migrated and invaded cells were significantly decreased in rescue group compared with those in
LINCO00909 low expression group (all P<0.05). Results of dual luciferase reporter assay showed that
miR-194-5p mimics significantly suppressed the luciferase activity of the LINC00909 and DACHI1
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reporter plasmid containing binding sites (both P<0.05).

Conclusion: Expression of LINC00909 is decreased in pancreatic cancer tissue and it exerts a tumor

suppressor function. It may inhibit the proliferation, migration, and invasion of pancreatic cells by

targeting and regulating the miR-194-5p/DACHI] axis.

Key words Pancreatic Neoplasms; RNA, Long Noncoding; MicroRNAs; Cell Proliferation; Neoplasm Invasiveness
CLC number: R735.9
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Wi, A HE— A BF 5T LINCO0909 75 [ IR 8 & A4 & e 1)
YERIBLE . 12 W K T it T A 4 2R RE B

1 #MREFE
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ML R BE LV A A ST BT . X LINCO0909 ()
/NTFHE RNA H BE (si-LINCO0909-1#,  si-LINC0O0909-
2#) . miR-194-5p /¥ (mimics) . miR-194-5p I
Hil# Cinhibitor) FIBAYEXTHE (NC) W [ 1 5
YR A BR A ], B B Lipofectamine 2000 1 [
% [® Thermo 2% 7], DMEM & B 15 32 35 | R 20 13
HE R B [ 25 [ Gibeo 2N H], B8 X MRS £
W A 3 [ Sigma 22 &, 5 A0 EGAR & (CCK-8)
W H = RAEWFHLA A, TRIzol i1 51 7 56 [
Invitrogen NI ¥ = S P = PrimeScript RT Master
Mix 1 52 BF & & PCR (qPCR) i 7] & One Step
SYBR PrimeScript W H E A=Y T8 (Ki#E) AR
NI
1.2 RIERBESH

M TCGA B4l FE T 28 T 5 20 B M 98 % s 4 ()
miRNA 5 mRNA/IncRNA & 3k 1% %5 4fn Ko i R 2040 -
FIH R & 5 limma B %] i 55 FlE 20 2149 miRNA #E 17
REEFEXEAM . FHRIEFT “survival " |
“survminer " {1, N “ggstatsplot £, , X B 15 21| {9 F& A #F
FTAAF B, 3 A 5 8 B g R85 TS 0 A DG M
F H IncRNA-miRNA 25 & %04 2 (starBase) M 3 4>
miRNA-mRNA %5 &5 %4l £ (miRmap . miRanda £/l
TargetScan) , i JI] LINC00909 {4 # miRNA L) % #
miRNA T % ) mRNA, Jf # & LINC0O0909-miRNA-
mRNA % %% .
1.3 HRtEFRfIFE

%2 95 PANC-1 K SW1990 41 il T % 10% Ji 4= ifiL
I 1100 U/mL 75 55 % - 55 % 3 19 DMEM [5 4 35 5% 2
W, & 75 HPDE. BXPC3 J ASPC1 41l T & 10% 4
A= 1l ¥ A1 100 UL 5 %5 3 - 6 %5 5K 1Y 1640 3 57 5
i, F37C. 5% CO, MR AR F7, fR41
il B IR B 2 80% B, FH 0.25% JigE 2 1 BN A 1218 .
Fie 1 x 10° A/ Y %5 BB A B 4 Pl T 6 FLAR I, FF
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40 M fl AR Gk 2 50%~60% B, R g AR 1)
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1.6 Transwell 3248
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R BLIEATRG R, FH B B MG Sk R 25 WL # BRI
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fifi Matrigel 5 & W o [ BF Wi 46 4% 240 2 5% 2 1)
PANC-1 20 it e it 01 1k 5 1 F %, JF 48 FD T & Matrigel
f) Transwell /N T HEAT(Z 25000, K 40 2 v 122
F A& Matrigel B9 Transwell /N2 | 3E 17 3 88 5256
500 L% 10% FBS By REFREANA T %, 24 h 5 & 1k
Bigt, HPBSH LEMAMMUETE, 4% 2R H
FE 15 min, JFHH 0.1% 245 R Y e . SR )5 7E i BE
O 2 B AT R BT
1.7 ZE RNAREFIgPCR

¥ 0 TRIzol #2 W 40 Jf2 A9 & RNA, fif J
PrimeScript RT Master Mix i #% 5 & 1% cDNA ,  Fifi J5 1%
2 wL c¢DNA & ¥ fin A qPCR &2 B 4 2, 2K F One
Step SYBR PrimeSeript T ABI 7500 RT-PCR % 4t ¥ 17
qPCR. LI GAPDH H N & , X J§ 27%% % /&
LINC00909 1 DACH1 F%) #H %t & ik & . LINC00909 |-
W5 : 5-TGT GCA AGG CGA GAA TGC TA-3', T
51 % . 5-AAA CAG GTC ACC AAG CCA CA-3';
DACH1 #3514 : 5-ATG TGG AAC AAG TTC GCA
TCC-3', T UF 5% : 5-TGC AGT CAT TGT AGA
GGG TCT-3'; GAPDH L{iF5|#1: 5-GGA GCG AGA
TCC CTC CAA AAT-3'; FH#514%: 5-GGC TGT TGT
CAT ACT TCT CAT GG-3',,
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1.9 FitFaE
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] Lo 5ok B DR R Oy 22 90 H . i — 2D T LR
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i i UALCAN 7E 45 43 17 2k 3 TCGA % #I FE (1)
24 B i gEE 20 41 LINCO0909 & ik /K-, 2 B0 I i 9 4
21 LINC00909 R ik KA FIEH A 41k ik (K 1A) .
it — 2 il i LinkedOmics 7F £& 43 H1 LINC00909 £
176 5 J R 9 b By R A K WS N, R M|
LINC00909 % ik Fifi [ Ji% 48 5 BE 43 9% 19 L 7 i BH 55 b
%, ZRASI¥E L (P<005) (E1B). [HE
RS HT Bs . LINC00909 1% 25 ik 5 & (0 1 )5 2%,
ZRAFRITFE X (P<0.05) (K 1C) . 5BERIE
W 4 i & HPDE Al H, LINC00909 7E 4 4™ JB i & 40
ML Z BT REERR (P<0.05) (E1D),
2.2 #B[5 LINC00909 i) miRNA 4> #7

i 1 starBase 0 FE T 5 LINC00909 45 45 1)
miRNA , 3K75 28 4~ 5 LINC00909 %% 4 1Y) miRNA, 43
5] & miR-105-5p. miR-122-5p. miR-130a-5p. miR-
135a-5p . miR-135b-5p . miR-148a-3p. miR-148b-3p .
miR-152-3p . miR-155-5p . miR-194-5p . miR-23a-3p .
miR-23b-3p. miR-23¢. miR-24-3p. miR-339-3p.
miR-448 . miR-511-3p. miR-519a-3p. miR-519b-3p .
miR-519¢-3p. miR-552-3p. miR-5586-5p. miR-580-3p,
miR-625-5p, miR-6509-5p, miR-7853-5p. miR-874-3p
S miR-892c-5p ., #F— 5l ik X TCGA Jigé Jlit 4 miRNA
FR B & B, A miR-194-5p 78 [ IR 9 0
W R ERE (F2). IR miR-194-5p 7] g /&
LINC00909 f% 7 7E # miRNA .
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Figure 1 The expression of LINC00909 and prognosis in pancreatic cancer tissue  A: Expressions of LINC00909 in 24 types
of tumors; B: Expressions of LINC00909 in pancreatic cancer with different pathological grades; C: Survival curves;
D: Cell expression profiles
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Figure 2 The expressions of miRNA binding to LINC00909 in pancreatic cancer
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2.3 5 miR-194-5p & & KB mRNA S 17

i 3 3 > miRNA-mRNA AH L AE FH 70000 45 40 122 4y
Mr, R4S 114 4 E mRNA . oF— 453 ad F kM ¢
PO M B A A7 20 M, XF 114 4 9 mRNA 3F 47 0
e, B3 440 mRNA, 430 & DACHL, SOCS2.,
STX16 f SNAP91 (51 3A) . KL KMo Hr £,

miRanda

Correlation analysis of LINCO0909
r>0.5, P<0.01

Survival analysis
P<0.01

TargetScan

E3 LINC00909 ceRNA FIZEHIME  A: /0175 miR-194-5p

D: ceRNA M% /R K

Figure 3 Construction of LINC00909 ceRNA network

44~ 5 LINC00909 &35 5 W] S iEAH DG (&13B)
EAE TS R EW, 4NN S MRREARWEA
K, HEKWMEIL, BEWE 2, 5 LINCO0909 it
Ja s R —8 (K 3C), % # T LINCO0909-miR-
194-5p-DACH1/SOCS2/STX16/SNAP91 (1] ceRNA [ %%
(E3D),

LINC00909 +
miR-194-5p +

: 3 g £
g 2| 2 | B
= =)} [\S) —
D +

D

ZEEHIIEmRNA; B JENFIBARM T C: A7 Hr

A: Prediction of potential target genes of miR-194-5p; B: Gene

expression correlation analysis; C: Survival analysis; D: Schematic diagram of ceRNA network

2.4 TiALINC00909 ¥ PANC-1 g tEsE B K
BEHRNT
LINC00909 1% # 35 £ 48 2 4% si-LINC00909 J3 5] %
YA B, qPCR 45 5% @ 7%, PANC-1 4f g LINC00909
Ik 3 35 2H LINC00909 11 3 35 7K - B FE K (P<0.05)
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(F4A) o MTT &5 3R 8ok, 5 X B 41 M
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(K 4B) . RIRSCR4E R WoR, SRR EA (%
Y si-NC) b #, LINCO0909 ik % ik 41 (% 4 si-
LINC00909-1# 5§, si-LINC00909-2#) (1% % 9 A1 & % &
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g §w0 T
o = .- =
8 100-
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=
= : A
'7 & & e ‘ # _4‘ c X T T T C - T T T
= o3 e 'ﬁ si-NC 1# 24 si-NC 1# 2#
SRR MO SHINGO009 ————

4 TiELINC00909 X PANC-1 0 fiE5E ., T8 REZMNZIN

A: &4 PANC-1 40t LINC00909 35357k F; B: &4

PANC-1 4 A5 AR s C: 220 PANC-1 4UIE AR SZES (x200); D 4540 PANC-1 4IRS M A2 28525 (x200)

Figure 4 The effects of down-regulation of LINC00909 on the proliferation, migration, and invasion of PANC-1 cells

A: The

expression level of LINC00909 in each group PANC-1 cells; B: The proliferation curve of PANC-1 cells in each group;

C: Wound scratch assay of PANC-1 cells in each group (x200); D: Migration and invasion assays of PANC-1 cells in each

group (%200)

2.5 LINC00909 i& iT miR-194/DACH1 4/ il 48 it
WE IR RESE
[n] 42 21 25 5% L si-LINCO0909-1# 1 miR-194-5p
K PSP, qPCR 45 4L SR, N I LINC0O0909
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Jii DACH1 23k B 8 TR, 4 [E B 8 LINC00909 5
miR-194-5p J5 DACH1 #% ik B] & 7+ & (P<0.05)
(E 5A) . MTT 45 B8, 5 LINC00909 i 5% ik

LB, Il S 2H A B A TS I REAR (P<0.05) (A

http://www.zpwz.net



CIREY X 7, %K HE A% A0 RNA 909 X e IR0 40 78 . iE B R RV 347

5B) ., RIJE S28 45 R B on, 5 LINC0O0909 ik % 35 41 LINCO0909 fik e ih 4 tb %, WMIE TR 522241
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Figure 5 LINCO00909 inhibiting PANC-1 cell proliferation, migration, and invasion through miR-194-5p/DACHI1 axis
A: The expression level of DACHI1 in each group PANC-1 cells; B: The proliferation curve of PANC-1 cells in each
group; C: Wound scratch assay of PANC-1 cells in each group (x200); D: Migration and invasion assays of PANC-1 cells
in each group (x200)
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Figure 6 Verification of the targeted relationship of miR-194-5p with LINC00909 and DACH1
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