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We aimed to develop culture substrates optimized for establishment, cultivation and
expansion, and directed differentiation of human iPS cells, particularly those for clinical use,
through collaboration with the Centers participating in the Research Center Network for
Realization of Regenerative Medicine. We focused our efforts on (i) the development of collagen-
based three-dimensional (3D) culture substrates using laminin fragments endowed with collagen
binding activity, and (ii) verification of the advantage of various laminin fragments in directed
1PS cell differentiation and isolation of CHO cell clones stably expressing laminin fragments. The
major achievements are as follows.

Collagen gels endowed with the laminin's cell-adhesive activity (designated LM-E8/collagen
gels) were assessed for their capability as culture substrates for human iPS cells, as compared
with Matrigel, a widely used 3D culture substrates for stem cells. Cells grown on LM-E8&8/collgen
gels yielded sphere-like colonies that were strongly positive for alkaline phosphatase activity and
included lumen(s), the morphology reminiscent of early implanted embryos. In contrast, cells
grown on Matrigel yielded colonies that were connected into mesh-like structures and only
moderately positive for alkaline phosphatase activity. These results suggest that LM-E8/collagen
gels may offer novel 3D culture substrates having an advantage over Matrigel. Nippi, Inc, the
subsidiary institution of this project, performed large-scale culture of the CHO cell line
expressing collagen-binding laminin E8 fragment and refined the protocols for purification of the
recombinant fragment from the culture supernatants, thereby establishing the framework for
large-scale production of the laminin fragment for commercialization.

In addition to the laminin E8 fragments that have been proven advantageous for directed
differentiation of human iPS cells, i.e., 121E8 for differentiation into mesodermal cells and
megakaryocytes, 221E8 for enrichment of iPS cell-derived cardiomyoctes, and 411E8 for
differentiation into endothelial progenitors, we demonstrated that 332E8 facilitates the iPS cell
differentiation into corneal epithelial cells (collaboration with Prof. Koji Nishida of Osaka
University). We also found that a combinatorial use of laminin E8 fragments enhances the growth
of Pax7-positive muscle satellite cells and established a protocol for efficient cultivation of muscle
satellite cells (collaboration with Prof. Chihiro Akazawa of Tokyo Medical and Dental University).
An efficient procedure for induction of muscle stem cells from 1PS cells has also been elaborated
using a modified laminin E8 fragment (collaboration with Prof. Hidetoshi Sakurai of Kyoto
University). Given these achievements that validate the advantage of various laminin ES8
fragments as culture substrates for directed differentiation, we isolated stable clones of cGMP-
banked CHO cells that produce recombinant 121E8, 221E8, and 332E8 fragments, respectively,
for large-scale production of these fragments that are compatible with the biological raw
materials standards in Japan. Thus, we achieved one of the final goals of this project, i.e.,
"establishment of CHO cell clones each producing large-amount of recombinant laminin E8
fragment having distinct laminin alpha chains". We also improved the procedures for isolation of

CHO cell clones stably expressing recombinant laminin E8 fragments.
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