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We have recently developed a living cel |-based hydrogel (CxGels) by bioorthogonal click cross—Iinking
reactions of azide-modified cells with alkyne-modified biocompatible polymers. In the case of CxGels,
the gel is able to show the similar functions of cells, because the gel networks are covalently connected
with cells and the cellular functions can be conducted through the whole gel networks. Therefore, the
CxGels has a potential as next—generation gels showing unique and highly functions which the current
hydrogels cannot show. Interestingly, when two blocks of CxGels prepared from mouse myoblast C2C12 cel ls
were placed in the same dish, the two blocks completely adhered. We thought that the gel adhesion is
a characteristic function of the CxGels, then in this study, we tried to elucidate the mechanism of
the gel adhesion reaction. Moreover, we tried to construct three-dimensional tissue-like structures
by assembling the cell blocks utilizing the selective gel adhesion.

Immediate gelation was achieved by reaction mixture of N3 (+)C2C12 cel |s and bAlg-DBCO solution. First,
we performed gel adhesion test between CxGels prepared from C2C12 cells. As a result, a CxGel treated
with DBCO-carboxyrhodamine did not adhered to the other CxGel, indicating that click reactions at gel
interface is not driving force for gel adhesion. Next, we performed gel adhesion of CxGels prepared
from C2C12 cells with CxGels prepared from HL-60 cells. As a result, a C2G12 CxGel did not adhered to
the HL-60 CxGel. In contrast, a G2G12 CxGel adhered to the other C2C12 CxGel. These results suggest
that intercellular adhesion via cadherin-based bindings at gel interface is strongly related with the
gel adhesion. The adhesion strength between C2C12 CxGels significantly decreased with the decreasing
in the concentration of Ca ions, because cadherin-bindings is dependent on the concentration of Ca ions
This result also supports that the intercellular adhesion via cadherin-bindings is main force for gel
adhesion. Importantly, the intercellular adhesion at gel interface was available to form
three-dimensional tissue—like structures by assembling the blocks of CxGels

In conclusion, CxGel achieved a selective adhesion ability and the ability is useful for tissue
engineering and organ—-on-a-tip technology.




