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This thesis mainly comprises 5 Chapters. The antimetabolite agent 5-fluorouracil (5-FU) is
widely used in the treatment of many cancer types. In this thesis, it was showed that ribosomal
protein L11 (RPL11) suppresses tumor progression via activation of the P53 pathway in gastric
cancer treated with 5-FU. This result implies that RPL11 is a potential biomarker for predicting
sensitivity of gastric cancer against 5-FU.

Chapter 1 is an introduction. Cancer, cancer therapy, gastric cancer, gastric cancer therapy, the
role of P53 in tumor suppression, the mechanism of ribosomal protein-induced cell growth
suppression, and the well-known mechanism of 5-FU-induced cell growth suppression were
reviewed.

In Chapter 2, it was examined the relationship between RPL11 expression and the effect of 5-FU
on gastric cancers by survival analysis using a Kaplan-Meier plotter. 5-FU based adjuvant
therapy-treated gastric cancer patients in the RPL11-high expression group showed better prognosis
than those in RPL11-low expression group. The results suggest that RPL11 expression alters the
sensitivity of gastric cancer against 5-FU.

In Chapter 3, it was investigated whether the growth inhibitory effect of 5-FU in gastric cancer
involves regulation of P53 via RPL11 by MTT assay using gastric cancer cell lines, MKN45
(wild-type TP53), NUGC4 (wild-type), MKN7 (mutated), and KE39 (mutated) cells.
siRPL11-transfected TP53 wild-type cells, MKN45 and NUGC4 cells, showed more resistant to
5-FU than their corresponding non-specific control siRNA-transfected cells. In contrast, in
TP53-mutant cell lines, MKN7 and KE39 cells, there was no significant difference in growth
suppressive effect of 5-FU Dbetween siRPL11-transfected cells and non-specific control
siRNA-transfected cells. These observations suggested that cell proliferation is suppressed by
RPL11-mediated P53 activation in 5-FU treated gastric cancer cell lines.

In Chapter 4, it was investigated whether RPL11 is involved in regulation of the P53 pathway in
5-FU treated gastric cancer cells by immunoblot assay. As a result, 5-FU increased protein
expression levels of P53 and a P53 downstream target, P21 in MKN45 and NUGC4 cells, and they
were markedly reduced by siRNA knockdown of RPL11. Conversely, MKN7 and KE39 cells did
not have any significant effects on P53 and P21 protein expression. Next, 5-FU treatment increased
MRNA levels of P53 target genes, P21 and FAS, which were determined using the quantitative
real-time PCR assay. In MKN45 and NUGC4 cells, knockdown of RPL11 markedly reduced the
increased mMRNA levels of P21 and FAS by 5-FU treatment. However, in MKN7 and KE39 cells
treated with 5-FU, there was little difference in mRNA levels of P21 and FAS between
siRPL11-tranfected cell lines and non-specific control siRNA-transfected cell lines. These results
demonstrate that RPL11 expression is involved in regulating the P53 pathway in 5-FU-treated
gastric cancer cell lines.

In Chapter 5, the results of this study were summarized.



