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Inactivation of SMAD4 Tumor Suppressor gene during
Gastric Cancer Progression

Young Kee Shin

Seoul National University College of Pharmacy

Mothers against decapentaplegic homolog 4 (SMAD4) is a tumor suppressor gene
associated with gastrointestinal carcinogenesis. The aim of the present study was to
characterize more precisely its role in the development and progression of human
gastric carcinoma.

In this study, using tissue microarray analysis of 283 gastric cancers and related lesions,
we found loss of SMAD4 protein expression in the cytoplasm (36/114, 32%) and in the
nucleus (46/114, 40%) of gastric cancer cells. The loss of nuclear SMAD4 expression in
primary tumors correlated significantly with poor survival, and was an independent
prognostic marker in multivariate analysis. We also found a substantial decrease in
SMAD4 expression at both the RNA and protein level in several human gastric
carcinoma cell lines. To identify the genetic and/or epigenetic mechanisms of altered
SMAD4 expression in gastric carcinoma, loss of heterozygosity (LOH), promoter
hypermethylation, and exon mutations were examined. We found that LOH (20/70,
29%) and promoter hypermethylation (4/73, 5%) were associated with the loss of
SMAD4 expression. SMAD4 protein levels were also affected in certain gastric
carcinoma cell lines following incubation with MG132, a proteasome inhibitor.

Taken together, our results indicate that the loss of SMAD4, especiaily loss of nuclear
SMAD4 expression, is involved in gastric cancer progression. The loss of SMAD4 in
gastric carcinomas is due to several mechanisms, includinglLOH, hypermethylation, and

proteasome degradation.
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Univariate

Predictors RR [35% CY) Poyalve
Sex 1.502(0.827,2.720)  0.1816
Age 1.041(1.008,1.076) 00140

Chemotherapy 1.685(0.875,2.871)  0.1286
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SMAD4 (C)
Prediction ¥ (DF=1) Pvalue x(DF=1),

LoH 4.5360 0,0332* 4.8693

Methylation 45221 0.0336* 65616
C: eytoplasmic staining, N: nuclear staining; * Statlstically significant. "~

0.005
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