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Summary of Doctoral Dissertation

Title of Doctoral Dissertation: Development of isolation method for cancer prognostic factors via

the p53 pathway by a combination of in vitro and in silico analyses

Name: Yohey Kamijo

This thesis mainly comprises that evidence has been shown that the p53 gene, which has been
thought of as a long-standing cancer gene, is a cancer suppressor gene in recent years. In this paper, |
investigated the cancer suppression pathway related to p53 by combining in vitro gene screening using
a short hairpin RNA (shRNA) library and in silico analysis of gene profile data registered in the

database, and I searched the surveillance factors of patients.

In Chapter 1, the history of past study and the purpose and significance of this research were

explained.

In Chapter 2, shRNA library was analyzed using the next generation sequencer and described the
results of screening for the genes that promote or suppress pS3 pathway. As a result of introducing
shRNA library into human osteosarcoma cell strain U20S, and restraining genetic expression, and
deriving apoptosis using actinomycin D (Actinomycin D, ActD), and having screened ActD-sensitive
or ActD-resistant genes as an index by a change of the viability of the cell by the gene restraint, 161
ActD-sensitive genes including TP53 and 161 ActD-resintant genes were obtained, respectively. The

regulating genes of the p53 pathway and the target genes of p53 were included in these genes.

In Chapter 3, Database analyses were performed on 322 candidate genes that could control p53
pathway obtained in the search in Chapter 2 and the relevance to survival prognosis of colon cancer
patients was examined. At first, the gene expression profile of the pS3 wild type colon cancer patient
acquired from Gene Expression Omnibus was analyzed, and the expression of 5974 genes which
influenced the survival convalescence of the colon cancer patient were found. 43 genes among 161

ActD-sensitive genes and 47 genes among 161 ActD- resistant genes were common in the above 5974



genes and the genes from screening. 7 genes among 43 ActD-sensitive genes and 33 genes among 47
ActD-resistant genes did not affect the survival convalescence in the p53 pathway of colon cancer
patients. Therefore, it was revealed that the survival factor of the cancer patient in the p53 pathway
was included in these gene clusters. Furthermore, CCNB, ANKHD, NCOA, SIPA, IKBKB, LITAF
related with the control of p5S3 were included in 40 genes chosen by combination of shRNA library
screening and bioinformatics. In addition, NCOA, HOXA, FOLR, SOCS1, and PI4KA which are
survival factor of the cancer patient was included. In particular, it was reported that p53 is stabilized
and the cancer patients who are p53 high-expressed have poor prognosis when the expression of
NCOA3 gene is restricted. Based upon the foregoing, it was thought that this technique functioned in

p53 pathway, and that it was effective for searching novel genes concerned with prognosis.

In Chapter 4, the results of this study were summarized and the future prospects of this research

were discussed.



