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II. 成果の概要（総括研究報告） 
 
 がん微小環境では、さまざまな細胞間での直接的な相互作用や、サイトカインなどの液性因子を介した間接的な相

互作用によって腫瘍の形成や進展が時空間的に制御されており、がん微小環境は新規のがん治療標的として近年注

目されている。本研究では、膵臓への同所性移植（orthotopic transplantation）モデルを用いて、ヒト膵臓がん細胞から

悪性度の高いがん細胞株を樹立する。同所性移植で得られた高悪性膵臓がん細胞株を、親株や異所性移植 (heterotopic 

transplantation) で得られた細胞株と比較しつつ、(1) その浸潤能・転移能を特徴づける細胞生物学的特質と抗がん剤

耐性機構について研究を行う。さらに、(2) 同所性移植細胞株に特異的に発現し、膵臓がんの浸潤・転移・抗がん剤

耐性に重要な役割を果たす遺伝子を同定し、その機能を in vitroおよび in vivoで明らかにする。 

 
（１）同所性移植由来膵臓がん細胞株の樹立と細胞生物学的特性に関する研究 
項目1) 新規同所性移植由来膵臓がん細胞株の樹立 
 これまでにヒト膵臓がん細胞株 4 種を用いて同所性移植由来膵臓がん細胞株を樹立してきた。こうした同所性移

植由来膵臓がん細胞株が悪性度の高い性質を持つようになる分子機構を明らかにするために親株からいくつかのク

ローンを得て、それぞれのクローンから同所性移植由来膵臓がん細胞株を樹立した。その結果、それぞれのクローン

から得た細胞株が同所性移植によって、新たに悪性形質を獲得することが確認できた。 

 
項目2) 同所性移植由来膵臓がん細胞株の細胞生物学的特徴の検討 
 樹立した同所性移植由来ヒト膵臓がん細胞株4種（SUIT-2、Panc-1のほかMiaPACA-2、BxPC-3）について、親株

や異所性移植由来細胞株と比較しつつ、その細胞生物学的特徴を検討した。特にSUIT-2とPanc-1を中心に研究を行

った。 
 
項目3) 同所性移植由来膵臓がん細胞株のがん幹細胞性・薬剤耐性能の検討 
 種々の幹細胞マーカーの発現とその役割の検討を行い、幹細胞マーカーのうちABCG2、Nestin、SOX2などの発現

亢進がSUIT-2細胞やPanc-1細胞の同所性移植株で見られた。 

 
（２）同所性移植由来膵臓がん細胞株からの治療標的分子の同定 
項目4) 同所性移植由来膵臓がん細胞株の遺伝子発現プロファイルの検討 
 SUIT-2とPanc-1についてRNA-seqを行い、遺伝子発現プロファイルの解析を行った。 

 
項目5) 同所性移植由来膵臓がん細胞株で同定した標的分子の検討（既知の分子の検討） 
 同所性移植由来膵臓がん細胞株で同定した標的分子のうち、Nestinについて解析を行った。 
 

 

英文 
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 
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(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. 

 

(I)  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. We 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. We 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. 

 

(II)  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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