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Recent findings from the cancer research community have identified the importance of cell-cell communications in the activation or inhibition of tumor development. Cellular co-cultures have become an important in-vitromethodology for gaining a better understanding of how cells interact in the cancer microenvironment. These insights are also fueling development of drug modulators that effectively target the cell-to-cell dialogue that may fuel cancer development or therapy resistance.
A number of promising studies have utilized cancer and PBMC cell co-cultures, including these:
HER2 downregulation, immune effector cells and the mechanisms of action of trastuzumab
Trastuzumab is a monoclonal antibody therapy that targets HER2 overexpression of cancer, particularly in breast cancer. While this therapy has been used for over a decade, there is still a lack of understanding about its mechanism of action, especially in regards to the reasons behind the widespread resistance to this therapy. There have been many theories put forward, and this recent study aimed to provide greater clarification on this point.
Researchers used two co-culture techniques. In one, cancer cells from established cell lines were pre-seeded in a 24-well plate overnight in a RPMI1640 media, followed by the addition of PBMCs. These were added to the cancer cells at a ratio of 10:1 PBMC:Cancer cells and cultured at 37°C, then cells were separated for further analysis. In the second co-culture method, a transwell plate was used to keep cells in communication, but physically separated. Cancer cells were cultured in the lower chamber with or without trastuzumab and PBMCs were then added to the upper chamber. After 48 hours of co-culturing, PBMCs were removed from the top chamber and cancer cells prepared for western blotting analysis. Authors conclude that their study implies that HER2 downregulation in cancer cells treated by trastuzumab might predict "active engagement of immune effector cells in the tumor microenvironment," which may help lead to better therapeutic use of trastuzumab.
Co-cultures to explore hepatocellular carcinoma expansion and suppression
Hepatocellular carcinoma (HCC) is the fifth most common cancer worldwide, and treatments for many patients are limited. This research explored the role of CD4+, CD25+, and regulatory T cells (Treg) in HCC cancer and whether they positively correlate with tumor burden. Study method involved the use of PBMCs, from which CD4+ T cells were isolated. Next, negatively selected CD4+ cells were incubated with anti-CD25 microbeads and selected to obtain the CD4+, CD25+ and CD4+, CD25- fractions. Human hepatoma cell lines were cultured and the supernatants collected via centrifugation.
Co-culturing utilized transwell chambers; HCC cell lines and normal hepatocytes were plated underneath and incubated for 4 hours, followed by the addition of PBMC to the inner chamber. After 48 hours, PBMCs were harvested and stained for flow cytometry analysis or used to obtain CD4+CD25+ and CD4+CD25- cells.
To further evaluate upregulation of Tregs by HCC, authors prepared an in-vitro culture system using the Huh7 HCC cells, normal hepatocytes and PBMCs from healthy controls. PBMCs were separated using a transwell chamber.
Authors concluded that CD4+CD25+ T cells from PBMCs that were co-cultured with Huh7 HCC cells have a higher suppressor ability compared to those from normal PBMC cells, and that Huh7 culture supernatants seem to promote CD4+CD25+ T cell proliferation and inhibit CD4+CD25- T-cell proliferation.
General tips on co-culture methods
· Decide how you want to set up your in-vitro model. - For example, if you want to keep cells in communication, but physically separated, transwell plates are commonly utilized.
· When using transwell plates, pay attention to your membrane pore size, density and material.    
· Optimize your growth surface for your primary tumor cells before attempting to co-culture.
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