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In tumor microenvironment, direct interaction between cancer cells and various types of stromal cells, as well as their indirect
interaction through soluble factors, including cytokines, play pivotal roles in spatio-temporal regulation of the formation and
progression of cancer. Thus, studies on tumor microenvironment are valuable for development of new strategies for molecular target
therapy of cancer. In this project, we establish highly malignant cancer cell lines from human pancreatic cancer cells using an
orthotopic transplantation model into nude mice. We compare the properties of the cells established by orthotopic transplantation



(termed 3P cells) with their parental cells and the cells established by heterotopic transplantation (3sc cells), and study the biological
characteristics of the cells, especially their invasive and metastatic abilities and responsiveness to anti-cancer drugs. In addition, we
identify some genes which are specifically expressed in the 3P cells, and play important roles in invasion, metastasis, and drug
resistance of pancreatic cancer cells. We further investigate the function of these gene products in vitro and in vivo.

() Establishment of human pancreatic cancer cell lines by orthotopic transplantation and biological characterization of the

established cell lines

1) Establishment of human pancreatic cancer cell lines by orthotopic transplantation

We have established pancreatic cancer cell lines by orthotopic transplantation from 4 different human pancreatic cancer cell lines.
To elucidate the molecular mechanism how these cells acquire malignant phenotypes through orthotopic transplantation, we isolated
several cell clones from parental cells, and established new cell lines from these cell clones by orthotopic transplantation. WWe have
found that cell lines derived from a single cell clone acquire malignant phenotypes after orthotopic transplantation, suggesting that
tumor microenvironment not only “selects”, but also “educates” the cancer cells to acquire malignant phenotypes.

2) Cell biological properties of human pancreatic cancer cell lines obtained through orthotopic transplantation

The highly malignant pancreatic cancer cells (3P cells) derived from 4 different pancreatic cancer cell lines (SUIT-2, Panc-1,
MiaPACA-2, and BxPC-3) were used in this project. We compared cell biological properties of the 3P cells with their parental cells
and corresponding 3sc cells. Especially, detailed studies have been performed using the 3P cells derived from SUIT-2 cells and Panc-
1 cells.

3) Stem cell-like properties and drug-resistance of human pancreatic cancer cell lines obtained through orthotopic transplantation

Expression of various stem cell markers were examined in the 3P cells. e have found that expression levels of ABCG2, Nestin,
and SOX2 are increased in the 3P cells derived from SUIT-2 and Panc-1 cells compared to their parental cells and corresponding 3sc
cells.

(1) Identification of molecular targets from human pancreatic cancer cell lines obtained through orthotopic transplantation

4) Gene expression profile of human pancreatic cancer cell lines obtained through orthotopic transplantation
We have performed RNA-seq analyses using SUIT-2 and Panc-1 cells, and compared the gene expression profiles of the 3P, 3sc
and parental cells.

5) Functional analysis of the genes identified from human pancreatic cancer cell lines obtained through orthotopic transplantation:
analysis of known targets
We have performed functional analysis of Nestin, which was identified in highly malignant pancreatic cancer cell lines.
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