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Forming mixed multicellular spheroids can be an effective approach to improve the 
functions of cells. Our previous study demonstrated that the insulin secretion from MIN6 cells 
was increased by constructing mixed multicellular spheroids of MIN6 cells and NIH3T3 
fibroblast cells. It was also found that MIN6 cells localized around NIH3T3 cells, resulting in a 
core (NIH3T3)-shell (MIN6) distribution. In this study, we first tried to elucidate how the 
cellular localization is determined in mixed multicellular spheroids, and then examined 
whether the localization affects cellular functions. Mixed multicellular spheroids of various 
types of cells were prepared using size-controlled microwells fabricated by a micromolding 
technique. Evaluation of the cellular distribution in the spheroids using fluorescence-labeled 
cells revealed that some cell types, including NIH3T3 cells, preferred to localize at the core of 
the spheroids, whereas others, including MIN6 cells, localized at the peripheral region. A 
time-lapse observation of MIN6 spheroids added with NIH3T3 cells revealed that NIH3T3 
cells entered into the preformed MIN6 spheroids. Mitomycin C, an inhibitor of DNA synthesis, 
hardly affected the cellular localization in MIN6/NIH3T3 spheroids, whereas cytochalacin D, 
an inhibitor of actin polymerization, diminished the core-shell type distribution. In contrast to 

medium- or large-size MIN6/NIH3T3 spheroids with average diameters of 260 and 300 m, 

respectively, small-size MIN6/NIH3T3 spheroids with an average diameter of 180 m showed 
a dispersed distribution of the cells. This size-dependent difference could be due to hypoxia 
present in larger spheroids. Under hypoxic conditions, MIN6 cells formed loosely attached 
spheroids, suggesting that the cells lose cell-cell interactions in hypoxic central regions of 
spheroids. Insulin secretion from MIN6 cells was significantly increased only by the formation 
of medium- or large-size MIN6/NIH3T3 spheroids. These results indicate that cellular 
localization in mixed multicellular spheroids is important for the functions of MIN6 cells. 

 
 


