
Background

Cancer cell lines established from primary tumors are widely accepted as valid model system for 
studying tumor cell biology, and screening of anti-cancer agents. Typical culture method is to culture 
cells in a monolayer form, on a plastic surface: two-dimensional (2D) cell cultures.
Meantime, these 2D models of cancer cell culture dose not wholly represent the in vivo tumor 
microenvironment such as hypoxia, cell-cell contact, and cell-ECM interaction, etc. In addition, in vivo
tumor includes is not only consisting of cancer cells, but also of stromal cells, which is mostly cancer-
associated fibroblasts (CAF). It has been reported that, such tumor environment provide drug-
resistance to cancer cells. 
Therefore, 2D cell culture may be inadequate, for a cell-based drug screening model.
Recently, various 3D cell culture methods have been developed, in order to resolve above problem. 
Cancer cell lines cultured with such 3D models show various characteristics of in vivo tumor. However 
it is difficult to apply some of those methods with high-throughput screening, because of those 
troublesome procedure and low-throughput.
In this study, we made preliminary study to establish a multi-cellular tumor spheroid model, aimed for 
pancreas cancer drug screening. 

�zNanoCulture® Plate enables simple and high-throughput 3D cell culture , and is capable to form 
spheroids consisting of cancer cells and CAFs. 
�zIn co-culture of cancer cells and CAFs, CAFs from the same origin of cancer cells formed uniform 
mixture and were more stable, and the growth of cells inside the spheroids were better, compared to co-
culture with CAFs from different origin. 
�zThe future subjects are to test  the drug resistivity of co-culture spheroids which are cultured by the 
method of this study, and to confirm that this co-culture system are applicable for drug screening model.
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Materials and Methods

Pancreas cancer cell lines (BXPC-3,Capan-1,Capan-2,ASPC-1,Panc-1,MIAPaCa-2) was purchased 
from ATCC. Human tumor tissue samples were obtained from patients who had undergone surgery at 
the National Cancer Center Hospital East, Japan from 2009 to 2012.  Written informed consents were 
obtained from all patients. Both Pancreatic cancer derived- and lung cancer derived-CAF (Panc-CAF 
and lung-CAF, respectively) were established from human tumor tissue samples. 
Cancer cells and CAF are seeded into the microtiter plates for 3D cell culture (NanoCulture® Plate: 
NCP, SCIVAX Corp) and cultured for 5-days.
Spheroid formation, migration and fusion were monitored by time-lapse using  BioStation-CT
(NikonInstech Co., LTD). Cancer cells were stained with red-fluorescent dye, PKH-26.  Panc- and lung-
CAF were stained with green-fluorescent dye, PKH-67. Spheroid formation was measured by a 
fluorescent time lapse microscopy.
To investigate internal structure of spheroids immuno-stain for CK19 (marker of epithelial cancer cells) 
or SMA (maker of fibroblast) were done for frozen sections of spheroids.

COC Disclosure  Information  (Ruriko Sakamoto)

I have the following financial relationships to disclose.

Employee of: SCIVAX Corporation

The aim of this study is to establish a novel 3D Co-culture drug-screening system, for screening of 
drug for pancreas cancer. The targeted system is i) simple and high-throughput manner, ii)
reproducible of mimicking tumor microenvironment, and iii) 3D co-culture system of pancreas cancer 
cell line with CAF. It is desirable that cancer cells and CAFs form an uniform mixture and keep stable, 
and active cell proliferation is maintained inside the formed spheroids.
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Fig.1 Multi-cellular spheroid formed in NanoCulture® Plate
NCP (96 well) is a SBS format-microplate for cell culture, with nano-scale patterned bottom film (A). 
This patterned microstructure on the plate bottom film has approximately 3<Xm pitch, which 
encourages cells to form into spheroids, without becoming monolayer. Cells on NCP migrate actively, 
adhering to each other, and forming spheroids in relatively short time (B). 
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Fig.4 Immunostaining of the internal structure of co-culture spheroids
Immunostain section of co-culture spheroids with Capan-2 and CAFs.
The seeding numbers of Capan-2 and CAFs were at a ratio of 1:20, and the mixed cells were cultured for 
5days on NCP. Cancer cells were stained with antibody of cytokeratin19 (marker of epithelial cancer cells) 
and CAFs were stained with antibody of SMA (maker of fibroblast cells). Capan-2 co-cultured with Panc-
CAFs formed a mixure inside the spheroid, while spheroids  co-cultured with Lung-CAF does not contain 
CAF inside.
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Fig.2 The ratio of CAFs in co-culture spheroids were influenced by the origins of CAFs
Cancer cell lines and CAFs form monolayer sheets in 2D culture (A:upper), and spheroids in 3D 
culture (A;lower). Scheme of time-laps analysis for 3D co-culture cancer cells with CAFs (B). Cancer 
cells and CAFs were stained to distinguish (cancer cells; red, CAFs; green) , and seeded at a same 
cells number. Images of co-culture spheroid with cancer cells and CAFs 3days after seeding (C). 
Morphology of co-culture spheroids correspond to the spheroids of cancer cells, but It appears that the 
ratio of  CAFs in spheroids were larger with Panc-CAFs than Lung-CAFs.

Fig. 3 Co-culture of Capan-2 and CAFs
Capan-2 mixed well with CAFs in co-culture spheroids and the size increase of co-culture spheroids with 
Capan-2 and CAFs were clearly observed. However, it was difficult to observe the process of forming Capan-
2 co-culture spheroids by time-laps analysis, because of the rapid growth rate of Capan-2 . Therefore, the 
numbers of Capan-2 were decrease to 5% of CAFs at the seeding, and co-culture and time-laps analysis 
were done for the full observation of spheroids growth and movement of Capan-2 and CAFs in spheroids.
It appears that growth rate of Capan-2  were increased by co-culture with CAFs, and Lung-CAFs were 
decreased in co-culture spheroids gradually , while Panc-CAF were exist in co-culture spheroid.
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