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Besides, over-expression of RTKN2 enhanced the colo-
ny formation of irradiation-exposed AGS cells, while it
was reduced by silence of RTKN2 (Fig. 2C and D).
Moreover, over-expression of RTKN2 repressed AGS
cell apoptosis, and knock-down of RTKN2 promoted
AGS cell apoptosis (Fig. 2E). The apoptosis of irradia-
tion-exposed AGS cells was also repressed by over-ex-
pression of RTKN2 whereas promoted by knock-down
of RTKN2 (Fig. 2E). These results suggested that the
silence of RTKN2 enhanced the radiosensitivity of GC
cells through inhibition of proliferation and promotion
of apoptosis.

Fig. 2. RTKN2 enhanced radioresistance of GC cells.

RTKN?2 enhanced invasion and migration
of GC cells

The invasion and migration of AGS cells was pro-
moted by RTKN2 over-expression while suppressed by
silence of RTKN?2 (Fig. 3A). Furthermore, over-expres-
sion of RTKN2 increased the protein expression of
MMP2 and MMP9 in AGS cells, while knock-down of
RTKN2 decreased expression of these proteins (Fig.
3B). These results indicated that the silence of RTKN2
reduced the invasion and migration of GC cells.

(A) AGS cells were transfected with pcDNA vectors (orange) or shRNAs (purple) to up-regulate and down-regulate the
protein expression of RTKN2. (B) Transfection with pcDNA-RTKN2 (orange) increased the viability of irradiation- ex-
posed AGS cells, while it was reduced by transfection with shRTKN2 (purple). (C) Transfection with pcDNA-RTKN2
(orange) increased proliferation of irradiation-exposed AGS cells, while it was reduced by transfection with shRTKN2
(purple). (D) Transfection with pcDNA-RTKN?2 (orange) increased the colony numbers of irradiation-exposed AGS cells,
while they were reduced by transfection with shRTKN2 (purple). (E) Transfection with pcDNA-RTKN2 (orange) sup-
pressed the apoptosis of irradiation-exposed AGS cells, while it was promoted by transfection with shRTKN2 (purple).

*P<0.05, ** P <0.01, *** P <0.001.
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RTKN?2 enhanced activation of Wnt/f-catenin
signalling in GC cells

The protein expression of B-catenin and c-Myc in
AGS cells was up-regulated by over-expression of RTKN2
while down-regulated by knock-down of RTKN2 (Fig.
4A). Additionally, over-expression of RTKN2 reduced
the cytoplasmic B-catenin expression while enhanced
the nuclear B-catenin expression (Fig. 4B). However, the
silence of RTKN2 inhibited the activation of Wnt/p-
catenin signalling through up-regulating the cytoplas-
mic B-catenin and down-regulating the nuclear 3-catenin
in AGS cells (Fig. 4B).

Discussion

A previous study has shown that RTKN promoted up-
regulation of histone deacetylase 1 to reduce the acety-
lation level of p53, thus suppressing GC cell cycle pro-
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Fig. 3. RTKN2 enhanced metastasis of GC cells.

gression and apoptosis (Sun et al., 2019). Moreover,
RTKN enhanced the resistance of GC cells to interferon-
a-induced tumour suppression (Yin et al., 2012). This
study investigated the effects of RTKN2 on cell proli-
feration, invasion, migration and radioresistance of GC.
Consistently, this study demonstrated up-regulation
of RTKN2 in GC tissues and cells. Knock-down of
RTKN?2 suppressed GC cell proliferation and metastasis,
and promoted GC cell apoptosis, suggesting the onco-
genic role of RTKN2 in GC. Moreover, a previous study
has shown that RTKN2 contributed to cell migration
and invasion in non-small-cell lung cancer through up-
regulating MMP2 and MMP9 (Ji et al., 2020). Here, the
protein expression of MMP2 and MMP9 in GC cells
was down-regulated by silence of RTKN2, suggesting
that RTKN2 might contribute to the metastasis in GC.
RTKN has been shown to enhance chemoresistance
of GC cells to paclitaxel and 5-fluorouracil through ac-
tivation of NF-kB signalling (Liu et al., 2004). Con-
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(A) The invasion and migration of AGS cells was promoted by RTKN2 over-expression (orange) while suppressed by
RTKN?2 silence (purple). (B) Over-expression of RTKN2 (orange) increased the protein expression of MMP2 and MMP9
in AGS cells, while it was decreased by knock-down of RTKN2 (purple). ** P <0.01, *** P <0.001.
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sistently, results in this study showed that knock-down
of RTKN?2 aggravated irradiation-induced reduction of
cell proliferation and enhancement of cell apoptosis in
GC, confirming that RTKN2 contributed to the radiore-
sistance of GC.

Whnt/B-catenin signalling, essential for cell prolifera-
tion and differentiation, is dysregulated in GC and as-
sociated with tumour invasion (Ashrafizadeh et al., 2020).
Whnt/B-catenin signalling also enhanced high-mobility
group box 1 protein expression to promote DNA dam-
age repair, thus promoting radioresistance in oesopha-
geal squamous cell carcinoma (Zhao et al., 2018). Acti-
vation of Wnt/B-catenin signalling contributed to the
radioresistance of GC (Chi et al., 2020). RTKN2 was
involved in Wnt/B-catenin pathway-mediated hepato-
cellular carcinoma progression (Huang et al., 2020), and
silence of RTKN2 reduced protein expression of B-ca-
tenin and c-Myc to suppress activation of Wnt/B-catenin
signalling, which thus inhibited progression of colon
cancer (Pang et al., 2017). Here, knock-down of RTKN?2
also down-regulated the protein expression of B-catenin
and c-Myc in GC cells, enhanced cytoplasmic -catenin
expression and reduced nuclear -catenin expression to
inhibit the activation of Wnt/B-catenin signalling.

In conclusion, RTKN2 functioned as an oncogene in
GC. Silence of RTKN2 reduced cell proliferation and
metastasis in GC and sensitized GC cells to irradiation
through inactivation of Wnt/B-catenin signalling. How-
ever, the effects of RTKN2 on in vivo tumour growth
and radiosensitivity of GC cells should be investigated
in further research.
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