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Abstract

Key words

Background and Aims: The epithelial mesenchymal transition (EMT) is an important mechanism for cancer
progression and metastasis, and the recent studies have shown that paired related homeobox 1 (PRRX1) is a
critical transcription factor of promoting EMT. The previous studies of the authors demonstrated that the PRRX1
expression is increased in gastric cancer, which is closely related to the poor prognosis of patients. This study was
conducted to further investigate the relations of PRRX1 promoting proliferation and metastasis of gastric cancer
cells with the EMT and associates signaling pathway, so as to provide approaches for prevention and treatment of
the recurrence and metastasis of gastric cancer.

Methods: The PRRX1 expressions in normal human gastric mucosal GES-1 cells, and gastric cancer SGC
7901 and MNK4S cells were detected by Western blot analysis. The MNK4S cells were infected with PRRX1
overexpression lentivirus (PRRX1 overexpression group) or empty lentivirus (negative control group), with the
untreated MNK4S cells as blank control, and then, the migration ability of the cells was detected by Transwell
assay, and the expressions of PRRX1, TGF-p1, Smad2 and EMT markers, as well as the changes in these protein
expressions after intervention of the TGF-f/Smad2 pathway inhibitor SB-431542 were determined by Western
blot analysis. Eight nude mice were randomized into two groups, and then subcutaneously transplanted with
PRRX1 overexpression lentivirus infected MNK4S$ cells (PRRX1 overexpression group) or empty lentivirus
infected MNK4S cells (negative control group), and then, the growth properties of the tumor xenografts in the
two groups of mice were observed.

Results: The PRRX1 expression in either gastric cancer SGC7901 or MNK4S cells was significantly higher
than that in normal gastric mucosal GES-1 cells, and in SGC7901 cells was higher than that in MNK45 cells
(all P<0.0S). Compared with blank control group, the migration ability was significantly enhanced, the protein
expressions of PRRX1, TGF-f1, Smad2 and the mesenchymal marker vimentin were significantly increased,
while the expression of epithelial marker E-cadherin was significantly decreased in PRRX1 overexpression group
(all P<0.05); no significant changes in expressions of above proteins were noted in negative control group (all
P>0.05). In MNK4S cells of the PRRX1 overexpression group after SB-431542 treatment, the expressions of
PRRX1 and TGF-B1 were unaffected (both P>0.05), but the increasing in Smad2 and vimentin expressions and
the decreasing in E-cadherin expression were significantly suppressed (all P<0.05). Both volume growth rate
and weight of tumor xenograft in nude mice of PRRX1 overexpression group were greater than those of negative
control group (all P<0.05).

Conclusion: Overexpression of PRRX1 can promote the growth and metastasis of gastric cells, and the
mechanism may be probably associated with its inducing the activation of TGF-p/Smad2 pathway and thereby
promoting the EMT process. The interventions on PRRX1 overexpression and TGF-p/Smad2 pathway may be
new approaches for prevention and treatment of the recurrence and metastasis of gastric cancer.

Stomach Neoplasms; Paired Related Homeobox 1; Epithelial-Mesenchymal Transition; Adaptor Proteins, Signal
Transducing
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BRUATIRS B 20 E, 4 C 10 min, =20 C
2 h, -80 Cit 5l AKMIRAE
1.3 ZHAa%ES
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F5 3 43 590 i 5 e A IR A0 (5 % 10°/mL )
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P<0.05h S A G #E XL,

2 # R

2.1 GES-1, SGC7901 #1 MNK45 28 # PRRX1
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I T ANIER EREMAfGES-1, JFHSGC7901
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0.57 P<0.05

PRRX1 AHXI R 7K
s o o
[38) w .JI>

o
=

0.0

GES-1 SGC7901 MNK45

B 1 Western blot #ill GES-1. SGC7901 #1 MNK45 s PRRX1 EH &K%
Figure 1 The PRRXI protein expressions in GES-1, SGC7901 and MNK4S5 cells determined by Western blot analysis
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2.2 MIFERREEWE (FE2A ) 5 76 12 W flos T~ UEE 3 2 B 3 R
POUEE BB T MRS R AR S IRA IR AT I, PRRX AR
MNK4SAIM AR R4, B Wl B s asot AP EZE A AHNSRIE (E2B) .

BHPE X HR 4 PRRX1 jF ik

75 AR SRk eop;ickie] PRRX1 3R

E2 YL ERAREAEMNE A ORISR RS M MNK4S 4000 ( x4) 5 B s s Wi Faysdl
4 ( x20)

Figure 2 Observation of the transfection efficiency and cell shapes A: The MNK4S cells after lentiviral transfection under fluorescence

microscope (x4); B: Cells of each group under ordinary inverted microscope (x20)

2.3 Transwell 323645 M 20 i 1T 5 BE AW B L (HP<0.05) , {H)5WHNE LSt
Transwel ISCI 45 K W /R, PRRX 1L Rk 4l 2225 (P>0.05) (KE3) .
MN K45 2 i 1 5% %) 4 B 508 25 [0 BE 25 90 4 X6

P<0.05

1000 -

28 FARHIR 2 [SEkeop;ickit] PRRX1 i F ik

ZEFXTIRAL  BAMEXTRRLL PRRX1 i F6ik4l

& 3 Transwell iT 5 L0 & AT FZEE

Figure 3 The migration abilities of each group of cells detected by Transwell migration assay
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2.4 Western blot #ill & A X EBRIE
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PRRXI s e s 44D
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XTHRAH PR E P RIAKEH TSI 2R (8
P>0.05) (KEl4)

Wz IR AL
I BT R4
W PRRX1 5 #6k41

P<0.05
—

P<0.05

—

P<0.05
—

4 Western blot ;54 & A4 PRRX1, TGF-B 1. Smad2 #1 EMT #XE R KX
Figure 4 The protein expression levels of PRRX1, TGF-p1, Smad2, and the EMT markers in each group of cells determined by Western blot

2.5 TGF- B /Smad?2 & % BE T 7 SB-431542 Xi1H
XEAKRIEMZ D
58 THADMSOL B i, 45 TR ISB-
4315420 PRRX 12 RIBAIMNK4540 il I f7

DMSO SB-431542

GAPDH 37kD

PRRX1 24 kD
E-cadherin 100 kD
vimentin

53kD

TGF-B 1 44 kD

Smad2 60 kD

KRR EWE-cadherin 8 [ 35 8 8 84 I, iy &)
R AIFR G Y vimentin f1Smad2 W W AR AL (1
P<0.05) , HPRRXIMITGF-B 1 LG it 2R
(#P>0.05) (KES) .

® DMSO
[T SB-431542

5 Western blot i%#ill SB-431542 X PRRX1. TGF-B 1. Smad2 # EMT X & B RiAKI RN
Figure S The influence of SB-431542 on protein expressions of PRRX1, TGF-B1, Smad2, and EMT markers determined by Western blot
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Figure 6 Results of the subcutaneously implanted tumor model in nude mice

A-B: The xenografts in the two groups of mice;

C: Growth curves of the implanted tumors in the two groups of mice; D: Comparison of the weight of the implanted tumors between

the two groups of mice
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