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Abstract:  [Objectives] To determine PDX1 gene expression in gastric malignant and the influence of PDX1 upregulation in
proliferation and apoptosis of gastric cancer cells.  [Methods] Gastric cancerous tissue chips were used for detecting PDX1 protein
expression by immunohistochemical staining. Three gastric cancer cell lines (AGS, SGC7901, BCG823) were used for detecting
PDX1 mRNA and protein level by RT-PCR and Western blotting.  Using gastric cancer cells in vitro, effects of PDX1 on cell
proliferation and apoptosis after transient transfection with PDX1 vector as well as clone formation and wound healing after stable
transfection were assessed. Using xenograft mice in vivo, tumor formation was evaluated. ~ [Results] The gastric malignant chip
includes 171 adenocarcinomas, 12 mucinous adenocarcinoma, 6 signet cell cancers, 5 undiffernetiated carcinomas, 7 malignant
stromal tumors, lcarcinoid and 8 gastric normal tissues. PDX1 protein was positive in plasma and nuclear of the normal gastric gland
cells while absent or significantly down-regulated in gastric cancer (P < 0.05). Compared with normal control, PDX1 mRNA and
protein level were also weakly in gastric cancer cell lines. After transient transfection, Ki67 and PCNA were decreased and cleaved-

Caspase3 was induced following by PDX1 gene over-expression. Meanwhile, the proliferation index was decreased for 48 hours after
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transfection and the apoptotic index was increased for 24 hours after transfection. PDX1 overexpression significantly decreased the rates

of wound healing, colonal formation and xenotransplanted tumor formation (P < 0.05). [Conclusion] This study implies that PDX1

gene is down-regulated in gastric cancerous tissues and cells and is associated with lymphatic metastasis and differentiation.  Up-

regulation of PDX1 gene inhibits gastric carcinogenesis.
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Fig.1 Expression of PDX1 gene in gastric cancerous tissues

A and B;PDX1 protein was positive in nuclear and plasma of gastric normal gland cells, especially proliferational glands(A). C and D;PDXI protein

was weak (D) or negative(C) in gastric adenocarcinoma. E; Compared to normal control PDX1 protein level was decreased significanty in gastric cancer by

IHC (P<0.05). F;Compared to gastric cancerous tissues without lymphnode metastasis, PDX1 protein was decreased significantly in gastric cancerous

tissues with lymphnode metastasis (P < 0.05). G:PDXI protein level was significantly different among gastric cancerous tissues with different

differentiation (P < 0.05).



552 Ly 45 A T AR R IREIA 1 7R B T B SO B R AR e AT O R 219

F1 FEOAGKZEREES PDX1 EERIZHHEXES T
Table 1 PDXI1 protein expression relative to clinical

values of gastric cancer cases

Value Cases(n) PDX1 Statistics
Gender Male 154 1.45+£0.08 P=0.68
Female 48 1.52+£0.13
Age/years  Youth 20 1.85+0.16
Middle age 78 1.51 +0.11
Old age 104 1.37+0.09 P=0.11
Pathological Adenocarcinoma 171 1.46 £ 0.77
types Mucinous adenocarcinoma 12 1.42£0.23
Signet ring cell cancer 6 2.00£026 P=0.26
Undifferentiated carcinoma 5 2.00 £ 0.32
Others 8 1.00 £ 0.00
TNM stage | 123 1.56 = 0.09
I 44 1.27+0.14
Il| 13 1.15+£027 P=0.25
v 3 1.33+0.33
Lymphnode  No 179 1.51+0.07 P=0.04
metastasis'’  Yes 24 1.08 £ 0.19
Pathological High differentiation 11 0.82 £ 0.30
grading” Intermediate differentiation 45 1.33+0.16
Poor differentiation 107 1.64 +0.08 P=0.02
Undifferentiation 8 1.63 +0.26

1) Lymphnode metastasis vs Lymphnode non—-metastasis, P < 0.05;
2 ) Comparison among groups with different pathological grading, PDX1

expression is significant difference, P < 0.05,

o5 1.85 + 0.16.1.51 + 0.11,1.37 =+
0.09, HA 7] 22 5% L W & M (F =228, df =2,P =
0.11), HoAth AR B 50 A BE2E AL 5 PDX1 &1k
JoH BAHIENE (P> 0.05),
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2B) F IR AR PAL LG5 2R3k
2.3 PDX1 i RiEIMF T B AR 5E

AW ST I e Y PDX IFE S 36 3k 2 A IF 5%
PDX1 ik EEXF SGC7901 Fl AGS 4 345 i) 52
W, Ui 3 BT 7R, Western blotting Wb 7~ [ B 5 4t
24h J5, SHEYE BRI B bR, T
PDX1 1E ¥ 3% 35 8 K 19 SGC7901 41 g i 3 ik
PDX1, [A]iHEFEAHOCHE H Ki-67 3Rk KRREAL,
Iy — BB A G B 1 PCNA JRAH I 7% B8 i (&
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Fig.2 PDX1 expression in gastric cancer cell lines

Three gastric cancer cell lines including AGS, BCG823 and
SGC7901 had low mRNA and protein level of PDX1 gene (A & B),

normal gastric antrum was used as control.

3A), S5k IEZH (1.04 +0.01.,0.63 = 0.06) Lt
B, PDX1 4 40 A A 34 B P8 H5O7E 7 G 48h J5 I 35
f5%(0.60 + 0.04 ,0.25 + 0.04,P < 0.05; % 3B).
24 PDX13ERZFESTEEARKET

AHIESE 0 PEAL T BRI Y PDX1 J5 SGC7901
N AGS AT 15 M ., Western blotting 45 5 i/~
PDX1 Bl 23k )5 , P T2 8 caspase-3 FI% , A
W) cleaved caspase—3 FRikH#A M (&l 3A);PDX1
BRI g 24 h, WCAE AT Apo BrdU YL ff | 28
WERS2a B4 (1.27 + 0.65.0.69 + 0.43) %}
W, 4% T PDX1 ) SGC7901 H1 AGS 4 i At i T
EH0 (10.55 £5.29 .7.22 +0.89) Wi, P<
0.05) (&l 3C),
2.5 PDX1 i REME T EREMEMNG OREEE
71 RBEF A (IR R B IE BT A

AWFFE R SGCT901, 754 PDX1, 45 G418 fifi
TE R B S B AR E IR A IR PDX 1, 25 BORE A S %
TR (P 4A), Ratb—25 T fif PDX1 LR X B 98 4 e
HEWFEAT RIS, AT BT AR S S 5 A 5
PDX1 Feik b iRXT B Fsdn it O @A ae ) e Ie
TRE SIS, TNIE 4B, 25 BRI 15 1 A %ol
0.30 + 0.06 .0.60 + 0.03 .0.80 + 0.08, PDX1 £ {5 [
A4 % 0.05 + 0.03.0.05 + 0.02.0.10 + 0.03, P
ZH LH, PDXT 2 R AL A 15 1 G o R T
XTHE(P<0.05), GnfEl 4C, 28 Fokixd l 41 F1 PDX1
ZH TE IR R 9 10.98 +2.27 379 + 0.42,
A BEEZ R (P <0.05) , ARG WAL
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Fig.3 Effects of PDX1 transient overexpression on cell proliferation and apoptosis of gastric cancer

A After PDX1 transfection, Ki—67 was significantly decreased, PCNA was weakly decreased and cleaved apoptosis was positive following PDX1
upregulated. B: After PDXI transient transfection for 48 hours, proliferation indexes of SGC7901 and AGS cells were significantly decreased (P <
0.05). C: After PDXI transient transfection for 24 hours, apoptosis indexes of SGC7901 and AGS cells were significantly increased, compared to

empty vector control (P < 0.05). Empty vector was used as control.
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Fig.4 Effects of PDX1 stable overexpression on colonal formation and wound healing, in vitro and xenotransplanted tumors

A After PDX1 was stably transfected ,

in vivo

PDX1 expression was upregulated in SGC7901 cells. B and C:

in SGC7901 cells with PDX1 stable

transfection, percentages of wound healing (B) and colonal formation were significantly decreased than both of empty vector group. D:In nude mice

transpected with AGC stable cells for 3 weeks, no xenotransplated tumors was found in PDX1 group but three developed in empty vector control.
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