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Effect of silencing DDX39A gene on proliferation, migration
and invasion of esophageal cancer TE-1 cells and its mechanism
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(1. Graduate School,Hebei North University, Zhangjiakou 075000, China; 2. Department of Medical
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ABSTRACT Objective: To discuss the effect of DEAD-box RNA helicase 39A (DDX39A) gene silencing
on the proliferation, migration and invasion of the esophageal cancer TE-1 cells, and to clarify its possible
mechanism. Methods: For bioinformatics analysis, GSE63941, GSE77861, GSE20347, and GSE16153
chip data were downloaded from the GEO database. The esophagel cancer-related data were selected from
the TCGA Database. R software was used to analyze the differentially expressed genes. STRING Database
was used to construct the protein-protein interaction (PPI) network. Identification of key genes of high
relevance was achieved using the MCODE plugin in Cytoscape. The expression of key genes in normal
esophageal tissue and esophageal cancer tissue were analyzed with the GEPIA 2 database. Kaplan-Meier
Plotter was used to perform survived analysis and plotting for the screened key genes. Cytological
experiments were carried out on esophageal cancer TE-1 cells, and small interfering RNA (siRNA)
technology was used to silence the expression of DDX39A gene. The TE-1 cells in the logarithmic growth
phase were selected and divided into blank (MOCK) group, negative control (si-NC) group, and silencing
(si-DDX39A) group. Real-time fluorescence quantitative PCR (RT-qPCR) and Western blotting methods
were used to detect the expression levels of DDX39A mRNA and protein in the TE-1 cells in various
groups; CCK-8 assay was conducted to detect the proliferation activity of cells in various groups, and the
cell scratch assay was used to measure the migration rate of cells in various groups; Transwell chamber
assay was used to detect the number of invasion cells in various groups; Western blotting method was used to
detect the expression levels of B-catenin, glycogen synthase kinase-38( GSK3) , phosphorylated glycogen
synthase kinase-3B (p-GSK3B), c-MYC, Cyclin D1 and nuclear f-catenin proteins in the cells in various
groups. Results: Analyses using TCGA database combined with the GEO Database yielded a total of
56 differentially expressed genes. MCODE plugin in Cytoscape software identified 41 key genes of high
relevance; DDX39A was screened by analyzing 41 genes through the GEPIA 2 and Kaplan-Meier plotter
Databases. The results of RT-qPCR and Western blotting methods showed that compared with si-NC
group, the expression levels of DDX39A mRNA and protein in the cells in si-DDX39A group were
decreased (P<C0.05). The CCK-8 results showed that the proliferation activity of the cells in si-DDX39A
group was lower than that in si-NC group (P<C0.05). The cell scratch assay results showed that the cell
migration rate in si-DDX39A group after 24 h was lower than that in si-NC group (P<C0.05). The results
of Transwell chamber assay showed that the number of invasion cells in si-DDX39A group was lower than
that in si-NC group (P<C0.05). Compared with si-NC group, the expression levels of B-catenin, p-GSK38,
c-MYC, Cyclin D1, and nuclear B-catenin in the TE-1 cells in si-DDX39A-1 group and si-DDX39A-3
group were decreased (P<C0.01), but the expression levels of GSK3B protein had no significant differences
(P>>0.05). Conclusion: Silencing of DDX39A gene could inhibit the proliferation, migration and invasion
of TE-1 cells, and the mechanism may be related to the regulation of Wnt/g-catenin signaling pathway.
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B A B-catenin & & KA KF HLHANMELY 72 h
J& . SR I A MBS 1, Western blotting ¥
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ST, I MCODE 4 {4 %5 51 A 5 Pk 58 1% 5C B 2 ]
A4 (K2); FIH GEPIA 2 782 808 0 2 5

(22 SRR BN AT 22 57004, 4R B/ . DDX39A
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A':Up-regulated differential expression genes; B:Down-regulated differential expression genes.

Bl BEERNETRAERSLRAE

Fig. 1 Venn diagram of differential expression genes for esophageal cancer

B2 BERENREREE T

Fig. 2 Visualization of key genes for esophageal cancer

2.2 BUATE-1#F DDX39A mRNA#AE G REK
F  5MOCKHY M si-NCHHLE, si-DDX39A-14 .
si-DDX39A-2 4 Hl si-DDX39A-3 41 TE-1 41 iy
DDX39A mRNA & ik K F- B i BE AR (P<<0.05) ;
5 MOCK 4 #l si-NC 4 5, si-DDX39A-1 41 Al
si-DDX39A-3 41 TE-1 4 ffd v DDX39A & 1 #£ ik

KB AR (P<<0.05), Tii si-DDX39A-2 4H
TE-1 41l 1 DDX39A HE R B E R LS FE X
(P>0.05) . MOCK 41 1 si-NC 41 TE-1 41 Jiid
DDX39A mRNA K &E R E KK 2R
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Al si-DDX39A-3 240 TE-1 4il il 3% 58 76 Mk B & B Ik
(P<<0.05). W5,

2.4 BUATE-1@mEBRPgEmes  5Hsi-NCH
(60.54% =+ 3.52%) b %, si-DDX39A-1 4
(10.27% +1.34%) Fsi-DDX39A-341 (12.54% +
1.55%) TE-1 48 Ml iF #% 2 W] W &AL (P<<0.01).
UL 6, Transwell /N % 52 56 K I 25 R B/R: 5
si-NC £ (158. 66 > 6. 44 4~ ) He 4, si-DDX39A-1 41
(41.204~+4.334) Fsi-DDX39A-341 (32.66+
5.554) TE-1 41 g f= 78 40 M %k 0 W ok > (P<<
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DDX39A DDX39A
l_*
. LOF HR=2.58(1.05—6.35)
8 . logrank P=0.032
~ 0.8 |-
¥ 7k
2 >
=) = 0.6 |-
@ 6 E
2 3 — g 0.4
g T o
Z5r —_
o * -
é 0.2 Expression
m 4+ —— Low
0, Hieh S
3 0 10 20 30 40 50 60 70
0 - - Number at risk Tlme(month)
Esophageal cancer Low 40 36 12 6 5 2 1 0
[num(T)=182; num(N)=13] High 41 28 9 2 0 0 0 0
A B

A: GEPIA database analysis of DDX39A mRNA expression;B:Survival curves of adverse progression of DDX39A.
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Fig. 3 Differential analysis and survival analysis of DDX39A gene in normal esophageal tissue and esophageal cancer

tissue

#1 LM TE-14E% DDX39A mRNA F18 1 £ ik AF

Tab.1 Expression levels of DDX39A mRNA and protein in

TE-1 cells in various groups

(n=3,x+s)

Group DDX39A mRNA DDX39A protein
MOCK 1.0040.02 1.0540.02
si-NC 1.064+0.07 0.93£0.05
si-DDX39A-1 0.2040.03™" 0.61+0.05
si-DDX39A-2 0.2840.03" 0.98+£0.06
si-DDX39A-3 0.1540.03" 0.49+0.03"*

"P<20.05 vs MOCK group; “P<C0.05 vs si-NC group.

1 2 4 5

DDX39 WD SN s S
GAPDH « S s s S 36 000

3 Mr

49 000

Lane 1: MOCK group; Lane 3:
Si-DDX39A-1 group; Lane 4: Si-DDX39A-2 group; Lane 5:
Si-DDX39A-3 group.

B4 &4 TE-148Hi7 DDX39A 8 ARk i vk

Fig. 4 Electrophoregram of expression of DDX39A in

Lane 2: Si-NC group;

TE-1 cells in various groups
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Lor -e- Si-NC

- Si-DDX39A-1
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Fig. 5 Proliferation activities of TE-1 cells in various

groups detected by CCK-8 method
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GRMEST, 4. UL DDX39A LR A TE-1 41065 i A% 2 28 10 1 I S LML 121
Si-NC Si-DDX39A-1 Si-DDX39A-3
0Oh
100 um 100 pm 100 pm
24 h
100 um 100 pm 100 pm

E6 #4ATE-14fiEBER

Fig. 6 Migration of TE-1 cells in various groups

A': Si-NC group; B: Si-DDX39A-1 group; C: Si-DDX39A-3 group.
B7 FHTE-14HEREFEI(ERE, <200)
Fig. 7 Invasion of TE-1 cells in various groups(Crystal violet, < 200)

1 2 3 Mr
B-catenin m 85000
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Expression level of protein

I Si-NC
EXISi-DDX39A-1
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