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Abstract

Epidemiologic observations suggest that use of non-steroid anti-inflammatory
drugs reduces the risk of gastric cancer. H. pylori-induced cyclooxygenase-2
(COX-2) expression plays a crucial role in gastric carcinogenesis. Investigations of
relationship between H. pylori infection, COX-2 expression and gastric cancer
might open up many new opportunities for cancer prevention and therapeutics.
However, previous studies were incomprehensive and the linkage mechanisms
between them have not been fully elucidated.

In the first grant period, we have found that H. pylori-induced COX-2
expression enhances the cancer cell invasion and angiogenesisvia TLR2 and TLR9,
which can be attenuated by the specific COX-2 inhibitor NS398 or celecoxib. The
CAMP response element (CRE) and AP1 sites, but not kB on the COX-2 promoter,
are involved in MAPKs-regulated COX-2 expression. Differential bindings of the
CREB-1, ATF-2, c-jun to the CRE site, and the c-fos, c-jun, ATF-2 to the AP1 site
are demonstrated. The mutants of TLR2, TLR9, or MAPKs inhibited H.
pylori-induced COX-2 promoter, CRE, and AP-1 activities. MAPKs inhibitors
attenuated the H. pylori-induced COX-2 mRNA and protein expressions. These
results indicate that H. pylori acts through TLR2 and TLR9 to activate MAPKS,
especialy p38, and their downstream transcription factors (CREB-1, ATF-2, c-jun,
and c-fos), resulting in the activations of CRE and AP-1 on the COX-2 promoter.
These intracellular networks drive the COX-2-dependent PGE2 release and
contribute to cell invasion and angiogenesis (Fig.1).

In addition to elucidation of the signaling pathways and actions of H.
pylori-included COX-2 expression, we have established COX-2-overexpressing
AGS cdl line and utilized proteomic techniques to identify several COX-2
dependent proteins (Table 1). Using RT-PCR in AGS, Mock and COX-2
overexpressing cell line, we found overexpression of NRG1 gene and reduced
expression of calreticulin, ERP29, HYOU1 and angiopoietin-2 (fig.2 & table 2) in
COX-2 overexpressing cell lines. Immunohistochemical staining of these gene
products in gastric cancer tissues will be performed. Those with altered expression
will be selected for functional analyses including angiogenesis and tumor invasion

assay’s.

Keywords: cyclooxygenase-2, H. pylori, angiogenesis, proteomic, gastric
carcinogenesis
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Table 1. Potential proteins involved in COX-2 overexpression of gastric cancer
identified by 2D

No Protein

78K Da glucose-regulated prtein precursor (GRP78)
Calreticulin precursor (CRP55)

Cytokeratin-18 (CK-18)

Annexin A3

Heat-shock protein beta-1 (HspB1)

T-complex protein 1, beta subunit (TCP-1-beta)

N o o &~ w D PE

Endoplasmic reticulum protein Erp29 precursor (Erp31,
Erp28)

8. Maspin precursor (Protease inhibitor 5)
9. Proteasome subunit al phatype 1 (Proteasome component C2)
10. 150kDa oxygen-regulated protein precursor (Orp 150,

Hypoxia up-regulated 1)
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Table 2.

cell lines AGS mock I |jmock2  |cox-21 |cox-22
Lanes: Lane 1 |Lane 2 |Lane 3 |Lane 4 |Lane 5
actin 1 1.1 1.2 1 0.96
COX-2 1 1.2 0.58 1.9 1.7
GRP78 1 1.1 1.1 1 0.88
calreticulin 1 1.2 1.1 0.83 0.65
keratin 1 1.1 0.99 1.2 1.2
HSP B1 1 2.2 1.8 1 0.94
CCT2 1 1.1 0.65 0.67 0.66
ERP29 1 0.93 0.66 0.69 0.61
maspin 1 1.1 0.68 1.2 0.83
PSMA1 1 0.99 0.96 1.1 1
HYOU1 1 1.2 14 0.67 0.52
ANX Al 1 0.65 0.5 0.71 0.62
NRG1 1 2.7 1.6 4.1 4.7
NRG 2 1 1.2 1.8 2.1 2.2
NRG3
NRG 4 1 0.39 0.34 0.51 0.48
angiopoietin-1 1 14 0.67 1.3 1.3
angiopoietin-2 1 0.96 0.89 0.27 0.055
CXCR4 1 0.72 0.83 1 1
SDE-1 1 1.3 0.9 1.7 1.4
CTGF 1 1.1 0.73 0.91 0.68
IL-6
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